
Alexandre Homrich

<latexit sha1_base64="z0zpWXmGiKxeR6tXw64H7t1QtvU=">AAAB+nicbVBNS8NAEN34WetXqkcvi0XwVJKi6LHqpccK9gPaUDabSbt0swm7G7XE/hQvHhTx6i/x5r9x2+agrQ8GHu/NMDPPTzhT2nG+rZXVtfWNzcJWcXtnd2/fLh20VJxKCk0a81h2fKKAMwFNzTSHTiKBRD6Htj+6mfrte5CKxeJOjxPwIjIQLGSUaCP17dIVh0ciAgm4HkeS0WHfLjsVZwa8TNyclFGORt/+6gUxTSMQmnKiVNd1Eu1lRGpGOUyKvVRBQuiIDKBrqCARKC+bnT7BJ0YJcBhLU0Ljmfp7IiORUuPIN50R0UO16E3F/7xuqsNLL2MiSTUIOl8UphzrGE9zwAGTQDUfG0KoZOZWTIdEEqpNWkUTgrv48jJpVSvuWeX8tlquXedxFNAROkanyEUXqIbqqIGaiKIH9Ixe0Zv1ZL1Y79bHvHXFymcO0R9Ynz8Eg5PZ</latexit>

Structure Constants in N = 4 SYM and Separation of Variables

<latexit sha1_base64="ipTBJ2yfEc+Nj3QYxNlVGgXb5vM="></latexit>

IGST 2023

<latexit sha1_base64="o2ZxpXm1VVxYuExAkDXMMI8gF3Y=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4KrtV0WPRg3qr2C9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMviDnTxnW/naXlldW19dxGfnNre2e3sLff0FGiCK2TiEeqFWBNOZO0bpjhtBUrikXAaTMYXk/85hNVmkWyZkYx9QXuSxYygo2VHu9uHmqo7JZPu4WiW3KnQIvEy0gRMlS7ha9OLyKJoNIQjrVue25s/BQrwwin43wn0TTGZIj7tG2pxIJqP50ePEbHVumhMFK2pEFT9fdEioXWIxHYToHNQM97E/E/r52Y8NJPmYwTQyWZLQoTjkyEJt+jHlOUGD6yBBPF7K2IDLDCxNiM8jYEb/7lRdIol7yz0vl9uVi5yuLIwSEcwQl4cAEVuIUq1IGAgGd4hTdHOS/Ou/Mxa11yspkD+APn8weY1I74</latexit>

Based on 2210.04923 with C. Bercini, P. Vieira

<latexit sha1_base64="fPGIRkhw3p3LRka0WjCxlnk+8bE="></latexit>



Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>



Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

How to compute observables in QFT from integrability?

<latexit sha1_base64="nBljdemvrIcCFJmw7dkFxJWBcnY=">AAACHnicbVDLSgNBEJz1GeMr6tHLYBA8hV0x6M2gIB4VjBFiCLOT3jg4j2WmNxJCvsSLv+LFgyKCJ/0bZ2MOGi0YKKq66OmKUykchuFnMDU9Mzs3X1goLi4tr6yW1tYvnckshzo30tirmDmQQkMdBUq4Si0wFUtoxLfHud/ogXXC6Avsp9BSrKtFIjhDL7VL1VNzR9FQblSaIVATO7A95uOOCk3PTy5oYo3yHKFrWSykwP5hu1QOK+EI9C+JxqRMxjhrl96vO4ZnCjRyyZxrRmGKrQGzKLiEYfE6c5Ayfsu60PRUMwWuNRidN6TbXunQxFj/NNKR+jMxYMq5vor9pGJ44ya9XPzPa2aYHLQGQueXa/69KMlk3kfeFe0ICxxl3xPGrfB/pfyGWcbRN1r0JUSTJ/8ll7uVaK9SPd8t147GdRTIJtkiOyQi+6RGTskZqRNO7skjeSYvwUPwFLwGb9+jU8E4s0F+Ifj4Ag6qonU=</latexit>



Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

How to compute observables in QFT from integrability?

<latexit sha1_base64="nBljdemvrIcCFJmw7dkFxJWBcnY=">AAACHnicbVDLSgNBEJz1GeMr6tHLYBA8hV0x6M2gIB4VjBFiCLOT3jg4j2WmNxJCvsSLv+LFgyKCJ/0bZ2MOGi0YKKq66OmKUykchuFnMDU9Mzs3X1goLi4tr6yW1tYvnckshzo30tirmDmQQkMdBUq4Si0wFUtoxLfHud/ogXXC6Avsp9BSrKtFIjhDL7VL1VNzR9FQblSaIVATO7A95uOOCk3PTy5oYo3yHKFrWSykwP5hu1QOK+EI9C+JxqRMxjhrl96vO4ZnCjRyyZxrRmGKrQGzKLiEYfE6c5Ayfsu60PRUMwWuNRidN6TbXunQxFj/NNKR+jMxYMq5vor9pGJ44ya9XPzPa2aYHLQGQueXa/69KMlk3kfeFe0ICxxl3xPGrfB/pfyGWcbRN1r0JUSTJ/8ll7uVaK9SPd8t147GdRTIJtkiOyQi+6RGTskZqRNO7skjeSYvwUPwFLwGb9+jU8E4s0F+Ifj4Ag6qonU=</latexit>

Reduce computation to generalized 2d scattering problem and bootstrap it.

<latexit sha1_base64="Il516W62QwH6hSHxsPg11rGpgFw="></latexit>



Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

How to compute observables in QFT from integrability?

<latexit sha1_base64="nBljdemvrIcCFJmw7dkFxJWBcnY=">AAACHnicbVDLSgNBEJz1GeMr6tHLYBA8hV0x6M2gIB4VjBFiCLOT3jg4j2WmNxJCvsSLv+LFgyKCJ/0bZ2MOGi0YKKq66OmKUykchuFnMDU9Mzs3X1goLi4tr6yW1tYvnckshzo30tirmDmQQkMdBUq4Si0wFUtoxLfHud/ogXXC6Avsp9BSrKtFIjhDL7VL1VNzR9FQblSaIVATO7A95uOOCk3PTy5oYo3yHKFrWSykwP5hu1QOK+EI9C+JxqRMxjhrl96vO4ZnCjRyyZxrRmGKrQGzKLiEYfE6c5Ayfsu60PRUMwWuNRidN6TbXunQxFj/NNKR+jMxYMq5vor9pGJ44ya9XPzPa2aYHLQGQueXa/69KMlk3kfeFe0ICxxl3xPGrfB/pfyGWcbRN1r0JUSTJ/8ll7uVaK9SPd8t147GdRTIJtkiOyQi+6RGTskZqRNO7skjeSYvwUPwFLwGb9+jU8E4s0F+Ifj4Ag6qonU=</latexit>

Reduce computation to generalized 2d scattering problem and bootstrap it.

<latexit sha1_base64="Il516W62QwH6hSHxsPg11rGpgFw="></latexit>

Classical example in N = 4 SYM: 2-pt functions (spectrum)

<latexit sha1_base64="mzeiX4qzbLm2ooqQNmt4Q5t07fQ="></latexit>

[Minaham, Zarembo], [Beisert], . . . ,

<latexit sha1_base64="yOQDkJiuMmOVN5F04UYWaD0yKvg="></latexit>

[Gromov et. al - Arutyunov et. al. - Bombardelli et. al.], . . .

<latexit sha1_base64="TefSic8JNJZBaagwoc0uTpq93Jg="></latexit>



'

<latexit sha1_base64="S0VsmeLxGZGlIKpqK0P1eJXen60=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOaXcMEfeyVK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vgqzJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rF3Xmldp3HUYQjOIZTCOASanALdWgAgQd4hld485T34r17H/PWgpfPHMIfeJ8/tDOPOQ==</latexit>

⇥

<latexit sha1_base64="DFN4sfNhBNG+B7awRb3y/Saos6c=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Ae0oWy2m3btZhN2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilVg9FxE2/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxW1S/xsfu2UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGavk4HQnKGcWEKZFvZWwkZUU4Y2oJINwVt+eZW0LqperXp5X6vUb/I4inACp3AOHlxBHe6gAU1g8AjP8ApvTuy8OO/Ox6K14OQzx/AHzucPuMOPPA==</latexit>

'

<latexit sha1_base64="S0VsmeLxGZGlIKpqK0P1eJXen60=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOaXcMEfeyVK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vgqzJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rF3Xmldp3HUYQjOIZTCOASanALdWgAgQd4hld485T34r17H/PWgpfPHMIfeJ8/tDOPOQ==</latexit>

Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

How to compute observables in QFT from integrability?

<latexit sha1_base64="nBljdemvrIcCFJmw7dkFxJWBcnY=">AAACHnicbVDLSgNBEJz1GeMr6tHLYBA8hV0x6M2gIB4VjBFiCLOT3jg4j2WmNxJCvsSLv+LFgyKCJ/0bZ2MOGi0YKKq66OmKUykchuFnMDU9Mzs3X1goLi4tr6yW1tYvnckshzo30tirmDmQQkMdBUq4Si0wFUtoxLfHud/ogXXC6Avsp9BSrKtFIjhDL7VL1VNzR9FQblSaIVATO7A95uOOCk3PTy5oYo3yHKFrWSykwP5hu1QOK+EI9C+JxqRMxjhrl96vO4ZnCjRyyZxrRmGKrQGzKLiEYfE6c5Ayfsu60PRUMwWuNRidN6TbXunQxFj/NNKR+jMxYMq5vor9pGJ44ya9XPzPa2aYHLQGQueXa/69KMlk3kfeFe0ICxxl3xPGrfB/pfyGWcbRN1r0JUSTJ/8ll7uVaK9SPd8t147GdRTIJtkiOyQi+6RGTskZqRNO7skjeSYvwUPwFLwGb9+jU8E4s0F+Ifj4Ag6qonU=</latexit>

Reduce computation to generalized 2d scattering problem and bootstrap it.

<latexit sha1_base64="Il516W62QwH6hSHxsPg11rGpgFw="></latexit>

Classical example in N = 4 SYM: 2-pt functions (spectrum)

<latexit sha1_base64="mzeiX4qzbLm2ooqQNmt4Q5t07fQ="></latexit>

Since then:

<latexit sha1_base64="Bl9mGGsctGi1d3DdvSig7lblrrQ=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KklRFE9FLx4r2g9oQ9lsJ+3SzSbsToQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUc2jwWMa6HTADUihooEAJ7UQDiwIJrWB0O/VbT6CNiNUjjhPwIzZQIhScoZW6D0JxoDgEdU17pbJbcWegy8TLSZnkqPdKX91+zNMIFHLJjOl4boJ+xjQKLmFS7KYGEsZHbAAdSxWLwPjZ7OYJPbVKn4axtqWQztTfExmLjBlHge2MGA7NojcV//M6KYZXfiZUkiIoPl8UppJiTKcB0L7QwFGOLWFcC3sr5UOmGUcbU9GG4C2+vEya1Yp3Xrm4r5ZrN3kcBXJMTsgZ8cglqZE7UicNwklCnskreXNS58V5dz7mrStOPnNE/sD5/AEaPJET</latexit>

n-point functions

<latexit sha1_base64="z3xryDcXdigt7h80aTYMRtzwo90=">AAAB+nicbVDLSgMxFL3js9ZXq0s3wSK4scwURZdFNy4r2Ae0Q8mkmTY0kwxJRiljP8WNC0Xc+iXu/Bsz7Sy09UDgcM693JMTxJxp47rfzsrq2vrGZmGruL2zu7dfKh+0tEwUoU0iuVSdAGvKmaBNwwynnVhRHAWctoPxTea3H6jSTIp7M4mpH+GhYCEj2FipXyqLs1gyYVCYCJJJul+quFV3BrRMvJxUIEejX/rqDSRJIioM4VjrrufGxk+xMoxwOi32Ek1jTMZ4SLuWChxR7aez6FN0YpUBCqWyz6aYqb83UhxpPYkCOxlhM9KLXib+53UTE175KRNxYqgg80NhwpGRKOsBDZiixPCJJZgoZrMiMsIKE2PbKtoSvMUvL5NWreqdVy/uapX6dV5HAY7gGE7Bg0uowy00oAkEHuEZXuHNeXJenHfnYz664uQ7h/AHzucPZgCUGQ==</latexit>

[Basso, Komatsu, Vieira][Komatsu, Fleury]

<latexit sha1_base64="sxN02S/BMW3qh2RXKu7Wj/XDFZg="></latexit>



Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

How to compute observables in QFT from integrability?

<latexit sha1_base64="nBljdemvrIcCFJmw7dkFxJWBcnY=">AAACHnicbVDLSgNBEJz1GeMr6tHLYBA8hV0x6M2gIB4VjBFiCLOT3jg4j2WmNxJCvsSLv+LFgyKCJ/0bZ2MOGi0YKKq66OmKUykchuFnMDU9Mzs3X1goLi4tr6yW1tYvnckshzo30tirmDmQQkMdBUq4Si0wFUtoxLfHud/ogXXC6Avsp9BSrKtFIjhDL7VL1VNzR9FQblSaIVATO7A95uOOCk3PTy5oYo3yHKFrWSykwP5hu1QOK+EI9C+JxqRMxjhrl96vO4ZnCjRyyZxrRmGKrQGzKLiEYfE6c5Ayfsu60PRUMwWuNRidN6TbXunQxFj/NNKR+jMxYMq5vor9pGJ44ya9XPzPa2aYHLQGQueXa/69KMlk3kfeFe0ICxxl3xPGrfB/pfyGWcbRN1r0JUSTJ/8ll7uVaK9SPd8t147GdRTIJtkiOyQi+6RGTskZqRNO7skjeSYvwUPwFLwGb9+jU8E4s0F+Ifj4Ag6qonU=</latexit>

Reduce computation to generalized 2d scattering problem and bootstrap it.

<latexit sha1_base64="Il516W62QwH6hSHxsPg11rGpgFw="></latexit>

Classical example in N = 4 SYM: 2-pt functions (spectrum)

<latexit sha1_base64="mzeiX4qzbLm2ooqQNmt4Q5t07fQ="></latexit>

Since then:

<latexit sha1_base64="Bl9mGGsctGi1d3DdvSig7lblrrQ=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KklRFE9FLx4r2g9oQ9lsJ+3SzSbsToQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUc2jwWMa6HTADUihooEAJ7UQDiwIJrWB0O/VbT6CNiNUjjhPwIzZQIhScoZW6D0JxoDgEdU17pbJbcWegy8TLSZnkqPdKX91+zNMIFHLJjOl4boJ+xjQKLmFS7KYGEsZHbAAdSxWLwPjZ7OYJPbVKn4axtqWQztTfExmLjBlHge2MGA7NojcV//M6KYZXfiZUkiIoPl8UppJiTKcB0L7QwFGOLWFcC3sr5UOmGUcbU9GG4C2+vEya1Yp3Xrm4r5ZrN3kcBXJMTsgZ8cglqZE7UicNwklCnskreXNS58V5dz7mrStOPnNE/sD5/AEaPJET</latexit>

n-point functions

<latexit sha1_base64="z3xryDcXdigt7h80aTYMRtzwo90=">AAAB+nicbVDLSgMxFL3js9ZXq0s3wSK4scwURZdFNy4r2Ae0Q8mkmTY0kwxJRiljP8WNC0Xc+iXu/Bsz7Sy09UDgcM693JMTxJxp47rfzsrq2vrGZmGruL2zu7dfKh+0tEwUoU0iuVSdAGvKmaBNwwynnVhRHAWctoPxTea3H6jSTIp7M4mpH+GhYCEj2FipXyqLs1gyYVCYCJJJul+quFV3BrRMvJxUIEejX/rqDSRJIioM4VjrrufGxk+xMoxwOi32Ek1jTMZ4SLuWChxR7aez6FN0YpUBCqWyz6aYqb83UhxpPYkCOxlhM9KLXib+53UTE175KRNxYqgg80NhwpGRKOsBDZiixPCJJZgoZrMiMsIKE2PbKtoSvMUvL5NWreqdVy/uapX6dV5HAY7gGE7Bg0uowy00oAkEHuEZXuHNeXJenHfnYz664uQ7h/AHzucPZgCUGQ==</latexit>

amplitudes

<latexit sha1_base64="2CXwu0qA/IXs8vGOpo77AOEz0ds=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoseiF48V7Ae2oWw2k3bpZhN2J0Ip/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTHJo8kYnuBMyAFAqaKFBCJ9XA4kBCOxjdzvz2E2gjEvWA4xT8mA2UiARnaKVHFtslmIVg+uWKW3XnoKvEy0mF5Gj0y1+9MOFZDAq5ZMZ0PTdFf8I0Ci5hWuplBlLGR2wAXUsVi8H4k/nFU3pmlZBGibalkM7V3xMTFhszjgPbGTMcmmVvJv7ndTOMrv2JUGmGoPhiUZRJigmdvU9DoYGjHFvCuBb2VsqHTDOONqSSDcFbfnmVtGpV76J6eV+r1G/yOIrkhJySc+KRK1Ind6RBmoQTRZ7JK3lzjPPivDsfi9aCk88ckz9wPn8A9riRHA==</latexit>

[Basso, Sever, Vieira]

<latexit sha1_base64="CaNwPITapmpieTKPB80ZSZ1O1fc=">AAAB/3icdVDLSgMxFM3UV62vUcGNm2ARXJQhU622u1I3LivaWmiHkklv29DMgyQjlNqFv+LGhSJu/Q13/o3pQ1DRA4HDOecmN8ePBVeakA8rtbC4tLySXs2srW9sbtnbO3UVJZJBjUUikg2fKhA8hJrmWkAjlkADX8CNPzif+De3IBWPwms9jMELaC/kXc6oNlLb3mtWqFJRDl+BieVwnQOX1GvbWeIUiFs6dTFx8gVSKhwbQlxC8kXsOmSKLJqj2rbfW52IJQGEmglzY9MlsfZGVGrOBIwzrURBTNmA9qBpaEgDUN5ouv8YHxqlg7uRNCfUeKp+nxjRQKlh4JtkQHVf/fYm4l9eM9HdojfiYZxoCNnsoW4isI7wpAzc4RKYFkNDKJPc7IpZn0rKtKksY0r4+in+n9TzjnviFC7z2XJlXkca7aMDdIRcdIbK6AJVUQ0xdIce0BN6tu6tR+vFep1FU9Z8Zhf9gPX2Cfg7lXM=</latexit>



Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

How to compute observables in QFT from integrability?

<latexit sha1_base64="nBljdemvrIcCFJmw7dkFxJWBcnY=">AAACHnicbVDLSgNBEJz1GeMr6tHLYBA8hV0x6M2gIB4VjBFiCLOT3jg4j2WmNxJCvsSLv+LFgyKCJ/0bZ2MOGi0YKKq66OmKUykchuFnMDU9Mzs3X1goLi4tr6yW1tYvnckshzo30tirmDmQQkMdBUq4Si0wFUtoxLfHud/ogXXC6Avsp9BSrKtFIjhDL7VL1VNzR9FQblSaIVATO7A95uOOCk3PTy5oYo3yHKFrWSykwP5hu1QOK+EI9C+JxqRMxjhrl96vO4ZnCjRyyZxrRmGKrQGzKLiEYfE6c5Ayfsu60PRUMwWuNRidN6TbXunQxFj/NNKR+jMxYMq5vor9pGJ44ya9XPzPa2aYHLQGQueXa/69KMlk3kfeFe0ICxxl3xPGrfB/pfyGWcbRN1r0JUSTJ/8ll7uVaK9SPd8t147GdRTIJtkiOyQi+6RGTskZqRNO7skjeSYvwUPwFLwGb9+jU8E4s0F+Ifj4Ag6qonU=</latexit>

Reduce computation to generalized 2d scattering problem and bootstrap it.

<latexit sha1_base64="Il516W62QwH6hSHxsPg11rGpgFw="></latexit>

Classical example in N = 4 SYM: 2-pt functions (spectrum)

<latexit sha1_base64="mzeiX4qzbLm2ooqQNmt4Q5t07fQ="></latexit>

Since then:

<latexit sha1_base64="Bl9mGGsctGi1d3DdvSig7lblrrQ=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KklRFE9FLx4r2g9oQ9lsJ+3SzSbsToQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUc2jwWMa6HTADUihooEAJ7UQDiwIJrWB0O/VbT6CNiNUjjhPwIzZQIhScoZW6D0JxoDgEdU17pbJbcWegy8TLSZnkqPdKX91+zNMIFHLJjOl4boJ+xjQKLmFS7KYGEsZHbAAdSxWLwPjZ7OYJPbVKn4axtqWQztTfExmLjBlHge2MGA7NojcV//M6KYZXfiZUkiIoPl8UppJiTKcB0L7QwFGOLWFcC3sr5UOmGUcbU9GG4C2+vEya1Yp3Xrm4r5ZrN3kcBXJMTsgZ8cglqZE7UicNwklCnskreXNS58V5dz7mrStOPnNE/sD5/AEaPJET</latexit>

n-point functions

<latexit sha1_base64="z3xryDcXdigt7h80aTYMRtzwo90=">AAAB+nicbVDLSgMxFL3js9ZXq0s3wSK4scwURZdFNy4r2Ae0Q8mkmTY0kwxJRiljP8WNC0Xc+iXu/Bsz7Sy09UDgcM693JMTxJxp47rfzsrq2vrGZmGruL2zu7dfKh+0tEwUoU0iuVSdAGvKmaBNwwynnVhRHAWctoPxTea3H6jSTIp7M4mpH+GhYCEj2FipXyqLs1gyYVCYCJJJul+quFV3BrRMvJxUIEejX/rqDSRJIioM4VjrrufGxk+xMoxwOi32Ek1jTMZ4SLuWChxR7aez6FN0YpUBCqWyz6aYqb83UhxpPYkCOxlhM9KLXib+53UTE175KRNxYqgg80NhwpGRKOsBDZiixPCJJZgoZrMiMsIKE2PbKtoSvMUvL5NWreqdVy/uapX6dV5HAY7gGE7Bg0uowy00oAkEHuEZXuHNeXJenHfnYz664uQ7h/AHzucPZgCUGQ==</latexit>

amplitudes

<latexit sha1_base64="2CXwu0qA/IXs8vGOpo77AOEz0ds=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoseiF48V7Ae2oWw2k3bpZhN2J0Ip/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTHJo8kYnuBMyAFAqaKFBCJ9XA4kBCOxjdzvz2E2gjEvWA4xT8mA2UiARnaKVHFtslmIVg+uWKW3XnoKvEy0mF5Gj0y1+9MOFZDAq5ZMZ0PTdFf8I0Ci5hWuplBlLGR2wAXUsVi8H4k/nFU3pmlZBGibalkM7V3xMTFhszjgPbGTMcmmVvJv7ndTOMrv2JUGmGoPhiUZRJigmdvU9DoYGjHFvCuBb2VsqHTDOONqSSDcFbfnmVtGpV76J6eV+r1G/yOIrkhJySc+KRK1Ind6RBmoQTRZ7JK3lzjPPivDsfi9aCk88ckz9wPn8A9riRHA==</latexit>

form factors

<latexit sha1_base64="QygFRD1Edtn8rhYKgh5j6By2Pvs=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKewGgx6DXjxGMA9IljA7mU2GzGOZmRXCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyN/c7T1QbpuSjnSY0FHgkWcwItk7qx0oLFGNilTaDcsWv+gugdRLkpAI5moPyV3+oSCqotIRjY3qBn9gww9oywums1E8NTTCZ4BHtOSqxoCbMFjfP0IVThsjtdyUtWqi/JzIsjJmKyHUKbMdm1ZuL/3m91MY3YcZkkloqyXJRnHJkFZoHgIZMU2L51BFMNHO3IjLG2mXgYiq5EILVl9dJu1YNrqr1h1qlcZvHUYQzOIdLCOAaGnAPTWgBgQSe4RXevNR78d69j2VrwctnTuEPvM8fHq2Rvg==</latexit>

[Sever, Tumanov, Wilhelm]

<latexit sha1_base64="6QjVsmPQ7xmr/nWMxcldl74U4WM=">AAACAnicdVBNSwMxEM36bf2qehIvwSJ4KEu2Wq23ohePFa0V2qVk06kNTbJLki2UUrz4V7x4UMSrv8Kb/8a0VlDRBwOP92aYmRclghtLyLs3NT0zOze/sJhZWl5ZXcuub1yZONUMqiwWsb6OqAHBFVQttwKuEw1URgJqUfd05Nd6oA2P1aXtJxBKeqN4mzNqndTMbtUvwPl5fJlKquJeHte46ICQYTObI36RBMeHASZ+oUiOi/uOkICQQgkHPhkjhyaoNLNvjVbMUgnKMkGNqQckseGAasuZgGGmkRpIKOvSG6g7qqgEEw7GLwzxrlNauB1rV8risfp9YkClMX0ZuU5Jbcf89kbiX149te1SOOAqSS0o9rmonQpsYzzKA7e4BmZF3xHKNHe3YtahmjLrUsu4EL4+xf+Tq4IfHPjF80KufDKJYwFtox20hwJ0hMroDFVQFTF0i+7RI3ry7rwH79l7+Wyd8iYzm+gHvNcPn12W9Q==</latexit>



Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

. . .

<latexit sha1_base64="fsYWB1ofLmnVnti6ZdShk27FyhU=">AAAB7HicbVBNS8NAFHzxs9avqkcvi0XwVJKi6LHoxWMF0xbaUDbbTbt0swm7L0IJ/Q1ePCji1R/kzX/jts1BWwcWhpk37HsTplIYdN1vZ219Y3Nru7RT3t3bPzisHB23TJJpxn2WyER3Qmq4FIr7KFDyTqo5jUPJ2+H4bua3n7g2IlGPOEl5ENOhEpFgFK3k9wYJmn6l6tbcOcgq8QpShQLNfuXL5lgWc4VMUmO6nptikFONgkk+Lfcyw1PKxnTIu5YqGnMT5PNlp+TcKgMSJdo+hWSu/k7kNDZmEod2MqY4MsveTPzP62YY3QS5UGmGXLHFR1EmCSZkdjkZCM0ZyokllGlhdyVsRDVlaPsp2xK85ZNXSate8y5rVw/1auO2qKMEp3AGF+DBNTTgHprgAwMBz/AKb45yXpx352MxuuYUmRP4A+fzB/Ngjsg=</latexit>

How to compute observables in QFT from integrability?

<latexit sha1_base64="nBljdemvrIcCFJmw7dkFxJWBcnY=">AAACHnicbVDLSgNBEJz1GeMr6tHLYBA8hV0x6M2gIB4VjBFiCLOT3jg4j2WmNxJCvsSLv+LFgyKCJ/0bZ2MOGi0YKKq66OmKUykchuFnMDU9Mzs3X1goLi4tr6yW1tYvnckshzo30tirmDmQQkMdBUq4Si0wFUtoxLfHud/ogXXC6Avsp9BSrKtFIjhDL7VL1VNzR9FQblSaIVATO7A95uOOCk3PTy5oYo3yHKFrWSykwP5hu1QOK+EI9C+JxqRMxjhrl96vO4ZnCjRyyZxrRmGKrQGzKLiEYfE6c5Ayfsu60PRUMwWuNRidN6TbXunQxFj/NNKR+jMxYMq5vor9pGJ44ya9XPzPa2aYHLQGQueXa/69KMlk3kfeFe0ICxxl3xPGrfB/pfyGWcbRN1r0JUSTJ/8ll7uVaK9SPd8t147GdRTIJtkiOyQi+6RGTskZqRNO7skjeSYvwUPwFLwGb9+jU8E4s0F+Ifj4Ag6qonU=</latexit>

Reduce computation to generalized 2d scattering problem and bootstrap it.

<latexit sha1_base64="Il516W62QwH6hSHxsPg11rGpgFw="></latexit>

Classical example in N = 4 SYM: 2-pt functions (spectrum)

<latexit sha1_base64="mzeiX4qzbLm2ooqQNmt4Q5t07fQ="></latexit>

Since then:

<latexit sha1_base64="Bl9mGGsctGi1d3DdvSig7lblrrQ=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KklRFE9FLx4r2g9oQ9lsJ+3SzSbsToQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUc2jwWMa6HTADUihooEAJ7UQDiwIJrWB0O/VbT6CNiNUjjhPwIzZQIhScoZW6D0JxoDgEdU17pbJbcWegy8TLSZnkqPdKX91+zNMIFHLJjOl4boJ+xjQKLmFS7KYGEsZHbAAdSxWLwPjZ7OYJPbVKn4axtqWQztTfExmLjBlHge2MGA7NojcV//M6KYZXfiZUkiIoPl8UppJiTKcB0L7QwFGOLWFcC3sr5UOmGUcbU9GG4C2+vEya1Yp3Xrm4r5ZrN3kcBXJMTsgZ8cglqZE7UicNwklCnskreXNS58V5dz7mrStOPnNE/sD5/AEaPJET</latexit>

n-point functions

<latexit sha1_base64="z3xryDcXdigt7h80aTYMRtzwo90=">AAAB+nicbVDLSgMxFL3js9ZXq0s3wSK4scwURZdFNy4r2Ae0Q8mkmTY0kwxJRiljP8WNC0Xc+iXu/Bsz7Sy09UDgcM693JMTxJxp47rfzsrq2vrGZmGruL2zu7dfKh+0tEwUoU0iuVSdAGvKmaBNwwynnVhRHAWctoPxTea3H6jSTIp7M4mpH+GhYCEj2FipXyqLs1gyYVCYCJJJul+quFV3BrRMvJxUIEejX/rqDSRJIioM4VjrrufGxk+xMoxwOi32Ek1jTMZ4SLuWChxR7aez6FN0YpUBCqWyz6aYqb83UhxpPYkCOxlhM9KLXib+53UTE175KRNxYqgg80NhwpGRKOsBDZiixPCJJZgoZrMiMsIKE2PbKtoSvMUvL5NWreqdVy/uapX6dV5HAY7gGE7Bg0uowy00oAkEHuEZXuHNeXJenHfnYz664uQ7h/AHzucPZgCUGQ==</latexit>

amplitudes

<latexit sha1_base64="2CXwu0qA/IXs8vGOpo77AOEz0ds=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoseiF48V7Ae2oWw2k3bpZhN2J0Ip/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTHJo8kYnuBMyAFAqaKFBCJ9XA4kBCOxjdzvz2E2gjEvWA4xT8mA2UiARnaKVHFtslmIVg+uWKW3XnoKvEy0mF5Gj0y1+9MOFZDAq5ZMZ0PTdFf8I0Ci5hWuplBlLGR2wAXUsVi8H4k/nFU3pmlZBGibalkM7V3xMTFhszjgPbGTMcmmVvJv7ndTOMrv2JUGmGoPhiUZRJigmdvU9DoYGjHFvCuBb2VsqHTDOONqSSDcFbfnmVtGpV76J6eV+r1G/yOIrkhJySc+KRK1Ind6RBmoQTRZ7JK3lzjPPivDsfi9aCk88ckz9wPn8A9riRHA==</latexit>

form factors

<latexit sha1_base64="QygFRD1Edtn8rhYKgh5j6By2Pvs=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKewGgx6DXjxGMA9IljA7mU2GzGOZmRXCkt/w4kERr/6MN//GSbIHTSxoKKq66e6KEs6M9f1vr7CxubW9U9wt7e0fHB6Vj0/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyN/c7T1QbpuSjnSY0FHgkWcwItk7qx0oLFGNilTaDcsWv+gugdRLkpAI5moPyV3+oSCqotIRjY3qBn9gww9oywums1E8NTTCZ4BHtOSqxoCbMFjfP0IVThsjtdyUtWqi/JzIsjJmKyHUKbMdm1ZuL/3m91MY3YcZkkloqyXJRnHJkFZoHgIZMU2L51BFMNHO3IjLG2mXgYiq5EILVl9dJu1YNrqr1h1qlcZvHUYQzOIdLCOAaGnAPTWgBgQSe4RXevNR78d69j2VrwctnTuEPvM8fHq2Rvg==</latexit>

determinants

<latexit sha1_base64="hhZcZ91J8dLSdKjQROtFXtxnr44=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KklR9Fj04rGC/YA2lM1m0i7dbOLuplBKf4cXD4p49cd489+4bXPQ1gcDj/dmmJkXpIJr47rfztr6xubWdmGnuLu3f3BYOjpu6iRTDBssEYlqB1Sj4BIbhhuB7VQhjQOBrWB4N/NbI1SaJ/LRjFP0Y9qXPOKMGiv5IRpUMZdUGk16pbJbcecgq8TLSRly1Hulr26YsCxGaZigWnc8NzX+hCrDmcBpsZtpTCkb0j52LJU0Ru1P5kdPyblVQhIlypY0ZK7+npjQWOtxHNjOmJqBXvZm4n9eJzPRjT/hMs0MSrZYFGWCmITMEiAhV8iMGFtCmeL2VsIGVFFmo9BFG4K3/PIqaVYr3mXl6qFart3mcRTgFM7gAjy4hhrcQx0awOAJnuEV3pyR8+K8Ox+L1jUnnzmBP3A+fwDoMJIw</latexit>

[Jiang, Komatsu, Vescovi]

<latexit sha1_base64="Kzl9ShBWFwazlGEROF5RgqIBick=">AAACAnicdVDLSgMxFM3UV62vqitxEyyCizJkqtV2V3QjuqlgH9AOJZOmbWgmGZJMoZTixl9x40IRt36FO//G9CGo6IELh3Pu5d57gogzbRD6cBILi0vLK8nV1Nr6xuZWenunqmWsCK0QyaWqB1hTzgStGGY4rUeK4jDgtBb0LyZ+bUCVZlLcmmFE/RB3Beswgo2VWum9xhXDopuF1zLERsdZWKWayAHzW+kMcvPIK556ELm5PCrmjy1BHkK5AvRcNEUGzFFupd+bbUnikApDONa64aHI+COsDCOcjlPNWNMIkz7u0oalAodU+6PpC2N4aJU27EhlSxg4Vb9PjHCo9TAMbKe9s6d/exPxL68Rm07BHzERxYYKMlvUiTk0Ek7ygG2mKDF8aAkmitlbIelhhYmxqaVsCF+fwv9JNed6J27+Jpcpnc/jSIJ9cACOgAfOQAlcgjKoAALuwAN4As/OvfPovDivs9aEM5/ZBT/gvH0CfNqW4A==</latexit>



Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>



Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

Overall strategy:

<latexit sha1_base64="hhQmezObnjmjDoHBJLXx/FFRHYk=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IURfFU9OLNCvYD2lA22027dLMJuxMlxP4ULx4U8eov8ea/cdvmoK0PBh7vzTAzz48F1+A431ZhZXVtfaO4Wdra3tnds8v7LR0lirImjUSkOj7RTHDJmsBBsE6sGAl9wdr++Hrqtx+Y0jyS95DGzAvJUPKAUwJG6tvlW+MSIbAGRYAN08u+XXGqzgx4mbg5qaAcjb791RtENAmZBCqI1l3XicHLiAJOBZuUeolmMaFjMmRdQyUJmfay2ekTfGyUAQ4iZUoCnqm/JzISap2GvukMCYz0ojcV//O6CQQXXsZlnACTdL4oSASGCE9zwAOuGAWRGkKo4uZWTEdEEQomrZIJwV18eZm0alX3tHp2V6vUr/I4iugQHaET5KJzVEc3qIGaiKJH9Ixe0Zv1ZL1Y79bHvLVg5TMH6A+szx89DJP9</latexit>



Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

Overall strategy:

<latexit sha1_base64="hhQmezObnjmjDoHBJLXx/FFRHYk=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IURfFU9OLNCvYD2lA22027dLMJuxMlxP4ULx4U8eov8ea/cdvmoK0PBh7vzTAzz48F1+A431ZhZXVtfaO4Wdra3tnds8v7LR0lirImjUSkOj7RTHDJmsBBsE6sGAl9wdr++Hrqtx+Y0jyS95DGzAvJUPKAUwJG6tvlW+MSIbAGRYAN08u+XXGqzgx4mbg5qaAcjb791RtENAmZBCqI1l3XicHLiAJOBZuUeolmMaFjMmRdQyUJmfay2ekTfGyUAQ4iZUoCnqm/JzISap2GvukMCYz0ojcV//O6CQQXXsZlnACTdL4oSASGCE9zwAOuGAWRGkKo4uZWTEdEEQomrZIJwV18eZm0alX3tHp2V6vUr/I4iugQHaET5KJzVEc3qIGaiKJH9Ixe0Zv1ZL1Y79bHvLVg5TMH6A+szx89DJP9</latexit>

Start with stringy picture of observable

<latexit sha1_base64="m0/PQbSFeTGQfUVkmslvlBKX/pw=">AAACEXicbVC7SgNBFJ31GeNr1dJmMAipwm5QtBRtLCMaFeISZid3kyGzM8vM3cgS/AUbf8XGQhFbOzv/xklModEDA4dz7mPuiTMpLAbBpzczOze/sFhaKi+vrK6t+xubl1bnhkOTa6nNdcwsSKGgiQIlXGcGWBpLuIr7JyP/agDGCq0usMggSllXiURwhk5q+9VzZAbprcAetWiE6hY0ExxzA1QnVMcWzIC5aW2/EtSCMehfEk5IhUzQaPsfNx3N8xQUcsmsbYVBhtHQbRNcwl35JreQMd5nXWg5qlgKNhqOL7qju07p0EQb9xTSsfqzY8hSa4s0dpUpw56d9kbif14rx+QwGgqV5QiKfy9KcklR01E8tCMMcJSFI4wb4f5KeY8ZxtGFWHYhhNMn/yWX9Vq4V9s/q1eOjidxlMg22SFVEpIDckROSYM0CSf35JE8kxfvwXvyXr2379IZb9KzRX7Be/8C5LidsQ==</latexit>



L

<latexit sha1_base64="TOO3Ikl/IgY7t8Ss6ba6sY3RmME=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe4komXQxsIiAfMByRH2NnPJmr29Y3dPCCG/wMZCEVt/kp3/xk1yhSY+GHi8N8PMvCARXBvX/XZya+sbm1v57cLO7t7+QfHwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWD2acoB/RgeQhZ9RYqX7fK5bcsjsHWSVeRkqQodYrfnX7MUsjlIYJqnXHcxPjT6gynAmcFrqpxoSyER1gx1JJI9T+ZH7olJxZpU/CWNmShszV3xMTGmk9jgLbGVEz1MveTPzP66QmvPYnXCapQckWi8JUEBOT2dekzxUyI8aWUKa4vZWwIVWUGZtNwYbgLb+8SpoXZa9SvqxXStWbLI48nMApnIMHV1CFO6hBAxggPMMrvDmPzovz7nwsWnNONnMMf+B8/gCmIYzY</latexit>

R

<latexit sha1_base64="ecQlZ9tOaOZv+X+GAOayOVoQEaY=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx7ByCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1Fipft8rltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AK85jN4=</latexit>

B

<latexit sha1_base64="TcbfhXHtNn/73eTBku/wxZdOCdU=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju7nffkKleSwfzCRBP6JDyUPOqLFSo9YvltyyuwBZJ15GSpCh3i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWldlr1K+blRK1VoWRx7O4BwuwYMbqMI91KEJDBCe4RXenEfnxXl3PpatOSebOYU/cD5/AJb5jM4=</latexit>

Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

Overall strategy:

<latexit sha1_base64="hhQmezObnjmjDoHBJLXx/FFRHYk=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IURfFU9OLNCvYD2lA22027dLMJuxMlxP4ULx4U8eov8ea/cdvmoK0PBh7vzTAzz48F1+A431ZhZXVtfaO4Wdra3tnds8v7LR0lirImjUSkOj7RTHDJmsBBsE6sGAl9wdr++Hrqtx+Y0jyS95DGzAvJUPKAUwJG6tvlW+MSIbAGRYAN08u+XXGqzgx4mbg5qaAcjb791RtENAmZBCqI1l3XicHLiAJOBZuUeolmMaFjMmRdQyUJmfay2ekTfGyUAQ4iZUoCnqm/JzISap2GvukMCYz0ojcV//O6CQQXXsZlnACTdL4oSASGCE9zwAOuGAWRGkKo4uZWTEdEEQomrZIJwV18eZm0alX3tHp2V6vUr/I4iugQHaET5KJzVEc3qIGaiKJH9Ixe0Zv1ZL1Y79bHvLVg5TMH6A+szx89DJP9</latexit>

Start with stringy picture of observable

<latexit sha1_base64="m0/PQbSFeTGQfUVkmslvlBKX/pw=">AAACEXicbVC7SgNBFJ31GeNr1dJmMAipwm5QtBRtLCMaFeISZid3kyGzM8vM3cgS/AUbf8XGQhFbOzv/xklModEDA4dz7mPuiTMpLAbBpzczOze/sFhaKi+vrK6t+xubl1bnhkOTa6nNdcwsSKGgiQIlXGcGWBpLuIr7JyP/agDGCq0usMggSllXiURwhk5q+9VzZAbprcAetWiE6hY0ExxzA1QnVMcWzIC5aW2/EtSCMehfEk5IhUzQaPsfNx3N8xQUcsmsbYVBhtHQbRNcwl35JreQMd5nXWg5qlgKNhqOL7qju07p0EQb9xTSsfqzY8hSa4s0dpUpw56d9kbif14rx+QwGgqV5QiKfy9KcklR01E8tCMMcJSFI4wb4f5KeY8ZxtGFWHYhhNMn/yWX9Vq4V9s/q1eOjidxlMg22SFVEpIDckROSYM0CSf35JE8kxfvwXvyXr2379IZb9KzRX7Be/8C5LidsQ==</latexit>

Cut worldsheet open , Large geometry/low temperature expansion

<latexit sha1_base64="O3rZ/WxahzfVHV5KXU1oX/QyMdE="></latexit>



L

<latexit sha1_base64="TOO3Ikl/IgY7t8Ss6ba6sY3RmME=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe4komXQxsIiAfMByRH2NnPJmr29Y3dPCCG/wMZCEVt/kp3/xk1yhSY+GHi8N8PMvCARXBvX/XZya+sbm1v57cLO7t7+QfHwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWD2acoB/RgeQhZ9RYqX7fK5bcsjsHWSVeRkqQodYrfnX7MUsjlIYJqnXHcxPjT6gynAmcFrqpxoSyER1gx1JJI9T+ZH7olJxZpU/CWNmShszV3xMTGmk9jgLbGVEz1MveTPzP66QmvPYnXCapQckWi8JUEBOT2dekzxUyI8aWUKa4vZWwIVWUGZtNwYbgLb+8SpoXZa9SvqxXStWbLI48nMApnIMHV1CFO6hBAxggPMMrvDmPzovz7nwsWnNONnMMf+B8/gCmIYzY</latexit>

R

<latexit sha1_base64="ecQlZ9tOaOZv+X+GAOayOVoQEaY=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx7ByCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1Fipft8rltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AK85jN4=</latexit>

B

<latexit sha1_base64="TcbfhXHtNn/73eTBku/wxZdOCdU=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo8ELx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju7nffkKleSwfzCRBP6JDyUPOqLFSo9YvltyyuwBZJ15GSpCh3i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWldlr1K+blRK1VoWRx7O4BwuwYMbqMI91KEJDBCe4RXenEfnxXl3PpatOSebOYU/cD5/AJb5jM4=</latexit>

Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

Overall strategy:

<latexit sha1_base64="hhQmezObnjmjDoHBJLXx/FFRHYk=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IURfFU9OLNCvYD2lA22027dLMJuxMlxP4ULx4U8eov8ea/cdvmoK0PBh7vzTAzz48F1+A431ZhZXVtfaO4Wdra3tnds8v7LR0lirImjUSkOj7RTHDJmsBBsE6sGAl9wdr++Hrqtx+Y0jyS95DGzAvJUPKAUwJG6tvlW+MSIbAGRYAN08u+XXGqzgx4mbg5qaAcjb791RtENAmZBCqI1l3XicHLiAJOBZuUeolmMaFjMmRdQyUJmfay2ekTfGyUAQ4iZUoCnqm/JzISap2GvukMCYz0ojcV//O6CQQXXsZlnACTdL4oSASGCE9zwAOuGAWRGkKo4uZWTEdEEQomrZIJwV18eZm0alX3tHp2V6vUr/I4iugQHaET5KJzVEc3qIGaiKJH9Ixe0Zv1ZL1Y79bHvLVg5TMH6A+szx89DJP9</latexit>

Start with stringy picture of observable

<latexit sha1_base64="m0/PQbSFeTGQfUVkmslvlBKX/pw=">AAACEXicbVC7SgNBFJ31GeNr1dJmMAipwm5QtBRtLCMaFeISZid3kyGzM8vM3cgS/AUbf8XGQhFbOzv/xklModEDA4dz7mPuiTMpLAbBpzczOze/sFhaKi+vrK6t+xubl1bnhkOTa6nNdcwsSKGgiQIlXGcGWBpLuIr7JyP/agDGCq0usMggSllXiURwhk5q+9VzZAbprcAetWiE6hY0ExxzA1QnVMcWzIC5aW2/EtSCMehfEk5IhUzQaPsfNx3N8xQUcsmsbYVBhtHQbRNcwl35JreQMd5nXWg5qlgKNhqOL7qju07p0EQb9xTSsfqzY8hSa4s0dpUpw56d9kbif14rx+QwGgqV5QiKfy9KcklR01E8tCMMcJSFI4wb4f5KeY8ZxtGFWHYhhNMn/yWX9Vq4V9s/q1eOjidxlMg22SFVEpIDckROSYM0CSf35JE8kxfvwXvyXr2379IZb9KzRX7Be/8C5LidsQ==</latexit>

Cut worldsheet open , Large geometry/low temperature expansion

<latexit sha1_base64="O3rZ/WxahzfVHV5KXU1oX/QyMdE="></latexit>

X

 L, R, B

<latexit sha1_base64="X65utkISTTDwc+A5l8/4yCPa630="></latexit>

⇥

<latexit sha1_base64="DFN4sfNhBNG+B7awRb3y/Saos6c=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Ae0oWy2m3btZhN2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilVg9FxE2/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxW1S/xsfu2UnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGavk4HQnKGcWEKZFvZWwkZUU4Y2oJINwVt+eZW0LqperXp5X6vUb/I4inACp3AOHlxBHe6gAU1g8AjP8ApvTuy8OO/Ox6K14OQzx/AHzucPuMOPPA==</latexit>

e�`LE( L)�`RE( B)�`BE( R)

<latexit sha1_base64="gW9Iz20bU4dS1sMgphvdgHRcdn8=">AAACLHicbZDLSsNAFIYn3q23qEs3g0XQhSWRii5LRXDhohZrC00Nk+mpDp1MwsxEKCEP5MZXEcSFIm59Dqdt8FZ/GPj5zjmcOX8Qc6a047xaU9Mzs3PzC4uFpeWV1TV7feNKRYmk0KARj2QrIAo4E9DQTHNoxRJIGHBoBv2TYb15B1KxSFzqQQydkNwI1mOUaIN8+wSu030POPfT8wyf7qZerJh/nu3lsP4Nq1+w+g3r2V7m20Wn5IyEJ42bmyLKVfPtJ68b0SQEoSknSrVdJ9adlEjNKIes4CUKYkL75AbaxgoSguqko2MzvGNIF/ciaZ7QeER/TqQkVGoQBqYzJPpW/a0N4X+1dqJ7x52UiTjRIOh4US/hWEd4mBzuMglU84ExhEpm/orpLZGEapNvwYTg/j150lwdlNxy6fCiXKxU8zgW0BbaRrvIRUeogs5QDTUQRffoEb2gV+vBerberPdx65SVz2yiX7I+PgGnx6dC</latexit>

'

<latexit sha1_base64="S0VsmeLxGZGlIKpqK0P1eJXen60=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOaXcMEfeyVK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vgqzJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rF3Xmldp3HUYQjOIZTCOASanALdWgAgQd4hld485T34r17H/PWgpfPHMIfeJ8/tDOPOQ==</latexit>



'

<latexit sha1_base64="S0VsmeLxGZGlIKpqK0P1eJXen60=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOaXcMEfeyVK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vgqzJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rF3Xmldp3HUYQjOIZTCOASanALdWgAgQd4hld485T34r17H/PWgpfPHMIfeJ8/tDOPOQ==</latexit>

Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

Overall strategy:

<latexit sha1_base64="hhQmezObnjmjDoHBJLXx/FFRHYk=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IURfFU9OLNCvYD2lA22027dLMJuxMlxP4ULx4U8eov8ea/cdvmoK0PBh7vzTAzz48F1+A431ZhZXVtfaO4Wdra3tnds8v7LR0lirImjUSkOj7RTHDJmsBBsE6sGAl9wdr++Hrqtx+Y0jyS95DGzAvJUPKAUwJG6tvlW+MSIbAGRYAN08u+XXGqzgx4mbg5qaAcjb791RtENAmZBCqI1l3XicHLiAJOBZuUeolmMaFjMmRdQyUJmfay2ekTfGyUAQ4iZUoCnqm/JzISap2GvukMCYz0ojcV//O6CQQXXsZlnACTdL4oSASGCE9zwAOuGAWRGkKo4uZWTEdEEQomrZIJwV18eZm0alX3tHp2V6vUr/I4iugQHaET5KJzVEc3qIGaiKJH9Ixe0Zv1ZL1Y79bHvLVg5TMH6A+szx89DJP9</latexit>

Start with stringy picture of observable

<latexit sha1_base64="m0/PQbSFeTGQfUVkmslvlBKX/pw=">AAACEXicbVC7SgNBFJ31GeNr1dJmMAipwm5QtBRtLCMaFeISZid3kyGzM8vM3cgS/AUbf8XGQhFbOzv/xklModEDA4dz7mPuiTMpLAbBpzczOze/sFhaKi+vrK6t+xubl1bnhkOTa6nNdcwsSKGgiQIlXGcGWBpLuIr7JyP/agDGCq0usMggSllXiURwhk5q+9VzZAbprcAetWiE6hY0ExxzA1QnVMcWzIC5aW2/EtSCMehfEk5IhUzQaPsfNx3N8xQUcsmsbYVBhtHQbRNcwl35JreQMd5nXWg5qlgKNhqOL7qju07p0EQb9xTSsfqzY8hSa4s0dpUpw56d9kbif14rx+QwGgqV5QiKfy9KcklR01E8tCMMcJSFI4wb4f5KeY8ZxtGFWHYhhNMn/yWX9Vq4V9s/q1eOjidxlMg22SFVEpIDckROSYM0CSf35JE8kxfvwXvyXr2379IZb9KzRX7Be/8C5LidsQ==</latexit>

Cut worldsheet open , Large geometry/low temperature expansion

<latexit sha1_base64="O3rZ/WxahzfVHV5KXU1oX/QyMdE="></latexit>

Each open patch is a 2D scattering problem solved by bootstrap

<latexit sha1_base64="rfTPKTmvVV9G5rWhIamqKkzvQ8E="></latexit>



'

<latexit sha1_base64="S0VsmeLxGZGlIKpqK0P1eJXen60=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOaXcMEfeyVK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vgqzJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rF3Xmldp3HUYQjOIZTCOASanALdWgAgQd4hld485T34r17H/PWgpfPHMIfeJ8/tDOPOQ==</latexit>

Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

Overall strategy:

<latexit sha1_base64="hhQmezObnjmjDoHBJLXx/FFRHYk=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IURfFU9OLNCvYD2lA22027dLMJuxMlxP4ULx4U8eov8ea/cdvmoK0PBh7vzTAzz48F1+A431ZhZXVtfaO4Wdra3tnds8v7LR0lirImjUSkOj7RTHDJmsBBsE6sGAl9wdr++Hrqtx+Y0jyS95DGzAvJUPKAUwJG6tvlW+MSIbAGRYAN08u+XXGqzgx4mbg5qaAcjb791RtENAmZBCqI1l3XicHLiAJOBZuUeolmMaFjMmRdQyUJmfay2ekTfGyUAQ4iZUoCnqm/JzISap2GvukMCYz0ojcV//O6CQQXXsZlnACTdL4oSASGCE9zwAOuGAWRGkKo4uZWTEdEEQomrZIJwV18eZm0alX3tHp2V6vUr/I4iugQHaET5KJzVEc3qIGaiKJH9Ixe0Zv1ZL1Y79bHvLVg5TMH6A+szx89DJP9</latexit>

Start with stringy picture of observable

<latexit sha1_base64="m0/PQbSFeTGQfUVkmslvlBKX/pw=">AAACEXicbVC7SgNBFJ31GeNr1dJmMAipwm5QtBRtLCMaFeISZid3kyGzM8vM3cgS/AUbf8XGQhFbOzv/xklModEDA4dz7mPuiTMpLAbBpzczOze/sFhaKi+vrK6t+xubl1bnhkOTa6nNdcwsSKGgiQIlXGcGWBpLuIr7JyP/agDGCq0usMggSllXiURwhk5q+9VzZAbprcAetWiE6hY0ExxzA1QnVMcWzIC5aW2/EtSCMehfEk5IhUzQaPsfNx3N8xQUcsmsbYVBhtHQbRNcwl35JreQMd5nXWg5qlgKNhqOL7qju07p0EQb9xTSsfqzY8hSa4s0dpUpw56d9kbif14rx+QwGgqV5QiKfy9KcklR01E8tCMMcJSFI4wb4f5KeY8ZxtGFWHYhhNMn/yWX9Vq4V9s/q1eOjidxlMg22SFVEpIDckROSYM0CSf35JE8kxfvwXvyXr2379IZb9KzRX7Be/8C5LidsQ==</latexit>

Cut worldsheet open , Large geometry/low temperature expansion

<latexit sha1_base64="O3rZ/WxahzfVHV5KXU1oX/QyMdE="></latexit>

Each open patch is a 2D scattering problem solved by bootstrap

<latexit sha1_base64="rfTPKTmvVV9G5rWhIamqKkzvQ8E="></latexit>

Very physical framework.

<latexit sha1_base64="sEk+tlhZtsxCWFk62cVAv2qS71A=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tF8BSSouix6MVjBfsBNZTNdtMu3WzC7kYJoV78K148KOLVf+HNf+O2zUFbHww83pthZl6QcKa0635bpaXlldW18nplY3Nre8fe3WupOJWENknMY9kJsKKcCdrUTHPaSSTFUcBpOxhdTfz2PZWKxeJWZwn1IzwQLGQEayP17IMWlRlKhpkyEkehxBF9iOXI6dlV13GnQIvEK0gVCjR69tddPyZpRIUmHCvV9dxE+zmWmhFOx5W7VNEEkxEe0K6hwixSfj79YIyOjdJHYSxNCY2m6u+JHEdKZVFgOiOsh2rem4j/ed1Uhxd+zkSSairIbFGYcqRjNIkD9ZmkRPPMEEwkM7ciMsQSE21Cq5gQvPmXF0mr5ninztlNrVq/LOIowyEcwQl4cA51uIYGNIHAIzzDK7xZT9aL9W59zFpLVjGzD39gff4AbMmW4A==</latexit>



'

<latexit sha1_base64="S0VsmeLxGZGlIKpqK0P1eJXen60=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOaXcMEfeyVK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vgqzJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rF3Xmldp3HUYQjOIZTCOASanALdWgAgQd4hld485T34r17H/PWgpfPHMIfeJ8/tDOPOQ==</latexit>

Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

Overall strategy:

<latexit sha1_base64="hhQmezObnjmjDoHBJLXx/FFRHYk=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IURfFU9OLNCvYD2lA22027dLMJuxMlxP4ULx4U8eov8ea/cdvmoK0PBh7vzTAzz48F1+A431ZhZXVtfaO4Wdra3tnds8v7LR0lirImjUSkOj7RTHDJmsBBsE6sGAl9wdr++Hrqtx+Y0jyS95DGzAvJUPKAUwJG6tvlW+MSIbAGRYAN08u+XXGqzgx4mbg5qaAcjb791RtENAmZBCqI1l3XicHLiAJOBZuUeolmMaFjMmRdQyUJmfay2ekTfGyUAQ4iZUoCnqm/JzISap2GvukMCYz0ojcV//O6CQQXXsZlnACTdL4oSASGCE9zwAOuGAWRGkKo4uZWTEdEEQomrZIJwV18eZm0alX3tHp2V6vUr/I4iugQHaET5KJzVEc3qIGaiKJH9Ixe0Zv1ZL1Y79bHvLVg5TMH6A+szx89DJP9</latexit>

Start with stringy picture of observable

<latexit sha1_base64="m0/PQbSFeTGQfUVkmslvlBKX/pw=">AAACEXicbVC7SgNBFJ31GeNr1dJmMAipwm5QtBRtLCMaFeISZid3kyGzM8vM3cgS/AUbf8XGQhFbOzv/xklModEDA4dz7mPuiTMpLAbBpzczOze/sFhaKi+vrK6t+xubl1bnhkOTa6nNdcwsSKGgiQIlXGcGWBpLuIr7JyP/agDGCq0usMggSllXiURwhk5q+9VzZAbprcAetWiE6hY0ExxzA1QnVMcWzIC5aW2/EtSCMehfEk5IhUzQaPsfNx3N8xQUcsmsbYVBhtHQbRNcwl35JreQMd5nXWg5qlgKNhqOL7qju07p0EQb9xTSsfqzY8hSa4s0dpUpw56d9kbif14rx+QwGgqV5QiKfy9KcklR01E8tCMMcJSFI4wb4f5KeY8ZxtGFWHYhhNMn/yWX9Vq4V9s/q1eOjidxlMg22SFVEpIDckROSYM0CSf35JE8kxfvwXvyXr2379IZb9KzRX7Be/8C5LidsQ==</latexit>

Cut worldsheet open , Large geometry/low temperature expansion

<latexit sha1_base64="O3rZ/WxahzfVHV5KXU1oX/QyMdE="></latexit>

Each open patch is a 2D scattering problem solved by bootstrap

<latexit sha1_base64="rfTPKTmvVV9G5rWhIamqKkzvQ8E="></latexit>

Very physical framework.

<latexit sha1_base64="sEk+tlhZtsxCWFk62cVAv2qS71A=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tF8BSSouix6MVjBfsBNZTNdtMu3WzC7kYJoV78K148KOLVf+HNf+O2zUFbHww83pthZl6QcKa0635bpaXlldW18nplY3Nre8fe3WupOJWENknMY9kJsKKcCdrUTHPaSSTFUcBpOxhdTfz2PZWKxeJWZwn1IzwQLGQEayP17IMWlRlKhpkyEkehxBF9iOXI6dlV13GnQIvEK0gVCjR69tddPyZpRIUmHCvV9dxE+zmWmhFOx5W7VNEEkxEe0K6hwixSfj79YIyOjdJHYSxNCY2m6u+JHEdKZVFgOiOsh2rem4j/ed1Uhxd+zkSSairIbFGYcqRjNIkD9ZmkRPPMEEwkM7ciMsQSE21Cq5gQvPmXF0mr5ninztlNrVq/LOIowyEcwQl4cA51uIYGNIHAIzzDK7xZT9aL9W59zFpLVjGzD39gff4AbMmW4A==</latexit>

Connects large N gauge theory to the worldsheet cartoon

<latexit sha1_base64="7cIrzInEoza1eG4kBSc+bdN99mM=">AAACIXicbVDLSgMxFM34rPVVdekmWARXZaYodlnsxpVUsA9oh5JJb9vQTDIkGWUo/RU3/oobF4p0J/6MmXYW2noh5HDuPck9J4g408Z1v5y19Y3Nre3cTn53b//gsHB03NQyVhQaVHKp2gHRwJmAhmGGQztSQMKAQysY19J+6xGUZlI8mCQCPyRDwQaMEmOpXqGCa1IIoEZjTtQQ8B0ektjeZgRSJdjIFOEnqXhfjwAMpkQZmUqLbsmdF14FXgaKKKt6rzDr9iWNQxCGcqJ1x3Mj40/sa4xymOa7sYaI0DEZQsdCQULQ/mTucIrPLdPHA6nsEXaHlP2tmJBQ6yQM7GRIzEgv91Lyv14nNoOKP2Eiig0IuvhoEPO5bxsX7jNlw+GJBYQqZnfFdEQUocaGmrcheMuWV0GzXPIuS1f35WL1Josjh07RGbpAHrpGVXSL6qiBKHpGr+gdfTgvzpvz6cwWo2tOpjlBf8r5/gEz46OW</latexit>



Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

Overall strategy:

<latexit sha1_base64="hhQmezObnjmjDoHBJLXx/FFRHYk=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IURfFU9OLNCvYD2lA22027dLMJuxMlxP4ULx4U8eov8ea/cdvmoK0PBh7vzTAzz48F1+A431ZhZXVtfaO4Wdra3tnds8v7LR0lirImjUSkOj7RTHDJmsBBsE6sGAl9wdr++Hrqtx+Y0jyS95DGzAvJUPKAUwJG6tvlW+MSIbAGRYAN08u+XXGqzgx4mbg5qaAcjb791RtENAmZBCqI1l3XicHLiAJOBZuUeolmMaFjMmRdQyUJmfay2ekTfGyUAQ4iZUoCnqm/JzISap2GvukMCYz0ojcV//O6CQQXXsZlnACTdL4oSASGCE9zwAOuGAWRGkKo4uZWTEdEEQomrZIJwV18eZm0alX3tHp2V6vUr/I4iugQHaET5KJzVEc3qIGaiKJH9Ixe0Zv1ZL1Y79bHvLVg5TMH6A+szx89DJP9</latexit>

Start with stringy picture of observable

<latexit sha1_base64="m0/PQbSFeTGQfUVkmslvlBKX/pw=">AAACEXicbVC7SgNBFJ31GeNr1dJmMAipwm5QtBRtLCMaFeISZid3kyGzM8vM3cgS/AUbf8XGQhFbOzv/xklModEDA4dz7mPuiTMpLAbBpzczOze/sFhaKi+vrK6t+xubl1bnhkOTa6nNdcwsSKGgiQIlXGcGWBpLuIr7JyP/agDGCq0usMggSllXiURwhk5q+9VzZAbprcAetWiE6hY0ExxzA1QnVMcWzIC5aW2/EtSCMehfEk5IhUzQaPsfNx3N8xQUcsmsbYVBhtHQbRNcwl35JreQMd5nXWg5qlgKNhqOL7qju07p0EQb9xTSsfqzY8hSa4s0dpUpw56d9kbif14rx+QwGgqV5QiKfy9KcklR01E8tCMMcJSFI4wb4f5KeY8ZxtGFWHYhhNMn/yWX9Vq4V9s/q1eOjidxlMg22SFVEpIDckROSYM0CSf35JE8kxfvwXvyXr2379IZb9KzRX7Be/8C5LidsQ==</latexit>

Cut worldsheet open , Large geometry/low temperature expansion

<latexit sha1_base64="O3rZ/WxahzfVHV5KXU1oX/QyMdE="></latexit>

Each open patch is a 2D scattering problem solved by bootstrap

<latexit sha1_base64="rfTPKTmvVV9G5rWhIamqKkzvQ8E="></latexit>

Very physical framework.

<latexit sha1_base64="sEk+tlhZtsxCWFk62cVAv2qS71A=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tF8BSSouix6MVjBfsBNZTNdtMu3WzC7kYJoV78K148KOLVf+HNf+O2zUFbHww83pthZl6QcKa0635bpaXlldW18nplY3Nre8fe3WupOJWENknMY9kJsKKcCdrUTHPaSSTFUcBpOxhdTfz2PZWKxeJWZwn1IzwQLGQEayP17IMWlRlKhpkyEkehxBF9iOXI6dlV13GnQIvEK0gVCjR69tddPyZpRIUmHCvV9dxE+zmWmhFOx5W7VNEEkxEe0K6hwixSfj79YIyOjdJHYSxNCY2m6u+JHEdKZVFgOiOsh2rem4j/ed1Uhxd+zkSSairIbFGYcqRjNIkD9ZmkRPPMEEwkM7ciMsQSE21Cq5gQvPmXF0mr5ninztlNrVq/LOIowyEcwQl4cA51uIYGNIHAIzzDK7xZT9aL9W59zFpLVjGzD39gff4AbMmW4A==</latexit>

Connects large N gauge theory to the worldsheet cartoon

<latexit sha1_base64="7cIrzInEoza1eG4kBSc+bdN99mM=">AAACIXicbVDLSgMxFM34rPVVdekmWARXZaYodlnsxpVUsA9oh5JJb9vQTDIkGWUo/RU3/oobF4p0J/6MmXYW2noh5HDuPck9J4g408Z1v5y19Y3Nre3cTn53b//gsHB03NQyVhQaVHKp2gHRwJmAhmGGQztSQMKAQysY19J+6xGUZlI8mCQCPyRDwQaMEmOpXqGCa1IIoEZjTtQQ8B0ektjeZgRSJdjIFOEnqXhfjwAMpkQZmUqLbsmdF14FXgaKKKt6rzDr9iWNQxCGcqJ1x3Mj40/sa4xymOa7sYaI0DEZQsdCQULQ/mTucIrPLdPHA6nsEXaHlP2tmJBQ6yQM7GRIzEgv91Lyv14nNoOKP2Eiig0IuvhoEPO5bxsX7jNlw+GJBYQqZnfFdEQUocaGmrcheMuWV0GzXPIuS1f35WL1Josjh07RGbpAHrpGVXSL6qiBKHpGr+gdfTgvzpvz6cwWo2tOpjlBf8r5/gEz46OW</latexit>



Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

Overall strategy:

<latexit sha1_base64="hhQmezObnjmjDoHBJLXx/FFRHYk=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IURfFU9OLNCvYD2lA22027dLMJuxMlxP4ULx4U8eov8ea/cdvmoK0PBh7vzTAzz48F1+A431ZhZXVtfaO4Wdra3tnds8v7LR0lirImjUSkOj7RTHDJmsBBsE6sGAl9wdr++Hrqtx+Y0jyS95DGzAvJUPKAUwJG6tvlW+MSIbAGRYAN08u+XXGqzgx4mbg5qaAcjb791RtENAmZBCqI1l3XicHLiAJOBZuUeolmMaFjMmRdQyUJmfay2ekTfGyUAQ4iZUoCnqm/JzISap2GvukMCYz0ojcV//O6CQQXXsZlnACTdL4oSASGCE9zwAOuGAWRGkKo4uZWTEdEEQomrZIJwV18eZm0alX3tHp2V6vUr/I4iugQHaET5KJzVEc3qIGaiKJH9Ixe0Zv1ZL1Y79bHvLVg5TMH6A+szx89DJP9</latexit>

Start with stringy picture of observable

<latexit sha1_base64="m0/PQbSFeTGQfUVkmslvlBKX/pw=">AAACEXicbVC7SgNBFJ31GeNr1dJmMAipwm5QtBRtLCMaFeISZid3kyGzM8vM3cgS/AUbf8XGQhFbOzv/xklModEDA4dz7mPuiTMpLAbBpzczOze/sFhaKi+vrK6t+xubl1bnhkOTa6nNdcwsSKGgiQIlXGcGWBpLuIr7JyP/agDGCq0usMggSllXiURwhk5q+9VzZAbprcAetWiE6hY0ExxzA1QnVMcWzIC5aW2/EtSCMehfEk5IhUzQaPsfNx3N8xQUcsmsbYVBhtHQbRNcwl35JreQMd5nXWg5qlgKNhqOL7qju07p0EQb9xTSsfqzY8hSa4s0dpUpw56d9kbif14rx+QwGgqV5QiKfy9KcklR01E8tCMMcJSFI4wb4f5KeY8ZxtGFWHYhhNMn/yWX9Vq4V9s/q1eOjidxlMg22SFVEpIDckROSYM0CSf35JE8kxfvwXvyXr2379IZb9KzRX7Be/8C5LidsQ==</latexit>

Cut worldsheet open , Large geometry/low temperature expansion

<latexit sha1_base64="O3rZ/WxahzfVHV5KXU1oX/QyMdE="></latexit>

Each open patch is a 2D scattering problem solved by bootstrap

<latexit sha1_base64="rfTPKTmvVV9G5rWhIamqKkzvQ8E="></latexit>

Very physical framework.

<latexit sha1_base64="sEk+tlhZtsxCWFk62cVAv2qS71A=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tF8BSSouix6MVjBfsBNZTNdtMu3WzC7kYJoV78K148KOLVf+HNf+O2zUFbHww83pthZl6QcKa0635bpaXlldW18nplY3Nre8fe3WupOJWENknMY9kJsKKcCdrUTHPaSSTFUcBpOxhdTfz2PZWKxeJWZwn1IzwQLGQEayP17IMWlRlKhpkyEkehxBF9iOXI6dlV13GnQIvEK0gVCjR69tddPyZpRIUmHCvV9dxE+zmWmhFOx5W7VNEEkxEe0K6hwixSfj79YIyOjdJHYSxNCY2m6u+JHEdKZVFgOiOsh2rem4j/ed1Uhxd+zkSSairIbFGYcqRjNIkD9ZmkRPPMEEwkM7ciMsQSE21Cq5gQvPmXF0mr5ninztlNrVq/LOIowyEcwQl4cA51uIYGNIHAIzzDK7xZT9aL9W59zFpLVjGzD39gff4AbMmW4A==</latexit>

Connects large N gauge theory to the worldsheet cartoon

<latexit sha1_base64="7cIrzInEoza1eG4kBSc+bdN99mM=">AAACIXicbVDLSgMxFM34rPVVdekmWARXZaYodlnsxpVUsA9oh5JJb9vQTDIkGWUo/RU3/oobF4p0J/6MmXYW2noh5HDuPck9J4g408Z1v5y19Y3Nre3cTn53b//gsHB03NQyVhQaVHKp2gHRwJmAhmGGQztSQMKAQysY19J+6xGUZlI8mCQCPyRDwQaMEmOpXqGCa1IIoEZjTtQQ8B0ektjeZgRSJdjIFOEnqXhfjwAMpkQZmUqLbsmdF14FXgaKKKt6rzDr9iWNQxCGcqJ1x3Mj40/sa4xymOa7sYaI0DEZQsdCQULQ/mTucIrPLdPHA6nsEXaHlP2tmJBQ6yQM7GRIzEgv91Lyv14nNoOKP2Eiig0IuvhoEPO5bxsX7jNlw+GJBYQqZnfFdEQUocaGmrcheMuWV0GzXPIuS1f35WL1Josjh07RGbpAHrpGVXSL6qiBKHpGr+gdfTgvzpvz6cwWo2tOpjlBf8r5/gEz46OW</latexit>

Evaluating and resuming large geometry expansion is too hard in practice

<latexit sha1_base64="ZdZHVqU23MTRJPviXFH9e7cGtfw="></latexit>



Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

Overall strategy:

<latexit sha1_base64="hhQmezObnjmjDoHBJLXx/FFRHYk=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5IURfFU9OLNCvYD2lA22027dLMJuxMlxP4ULx4U8eov8ea/cdvmoK0PBh7vzTAzz48F1+A431ZhZXVtfaO4Wdra3tnds8v7LR0lirImjUSkOj7RTHDJmsBBsE6sGAl9wdr++Hrqtx+Y0jyS95DGzAvJUPKAUwJG6tvlW+MSIbAGRYAN08u+XXGqzgx4mbg5qaAcjb791RtENAmZBCqI1l3XicHLiAJOBZuUeolmMaFjMmRdQyUJmfay2ekTfGyUAQ4iZUoCnqm/JzISap2GvukMCYz0ojcV//O6CQQXXsZlnACTdL4oSASGCE9zwAOuGAWRGkKo4uZWTEdEEQomrZIJwV18eZm0alX3tHp2V6vUr/I4iugQHaET5KJzVEc3qIGaiKJH9Ixe0Zv1ZL1Y79bHvLVg5TMH6A+szx89DJP9</latexit>

Start with stringy picture of observable

<latexit sha1_base64="m0/PQbSFeTGQfUVkmslvlBKX/pw=">AAACEXicbVC7SgNBFJ31GeNr1dJmMAipwm5QtBRtLCMaFeISZid3kyGzM8vM3cgS/AUbf8XGQhFbOzv/xklModEDA4dz7mPuiTMpLAbBpzczOze/sFhaKi+vrK6t+xubl1bnhkOTa6nNdcwsSKGgiQIlXGcGWBpLuIr7JyP/agDGCq0usMggSllXiURwhk5q+9VzZAbprcAetWiE6hY0ExxzA1QnVMcWzIC5aW2/EtSCMehfEk5IhUzQaPsfNx3N8xQUcsmsbYVBhtHQbRNcwl35JreQMd5nXWg5qlgKNhqOL7qju07p0EQb9xTSsfqzY8hSa4s0dpUpw56d9kbif14rx+QwGgqV5QiKfy9KcklR01E8tCMMcJSFI4wb4f5KeY8ZxtGFWHYhhNMn/yWX9Vq4V9s/q1eOjidxlMg22SFVEpIDckROSYM0CSf35JE8kxfvwXvyXr2379IZb9KzRX7Be/8C5LidsQ==</latexit>

Cut worldsheet open , Large geometry/low temperature expansion

<latexit sha1_base64="O3rZ/WxahzfVHV5KXU1oX/QyMdE="></latexit>

Each open patch is a 2D scattering problem solved by bootstrap

<latexit sha1_base64="rfTPKTmvVV9G5rWhIamqKkzvQ8E="></latexit>

Very physical framework.

<latexit sha1_base64="sEk+tlhZtsxCWFk62cVAv2qS71A=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tF8BSSouix6MVjBfsBNZTNdtMu3WzC7kYJoV78K148KOLVf+HNf+O2zUFbHww83pthZl6QcKa0635bpaXlldW18nplY3Nre8fe3WupOJWENknMY9kJsKKcCdrUTHPaSSTFUcBpOxhdTfz2PZWKxeJWZwn1IzwQLGQEayP17IMWlRlKhpkyEkehxBF9iOXI6dlV13GnQIvEK0gVCjR69tddPyZpRIUmHCvV9dxE+zmWmhFOx5W7VNEEkxEe0K6hwixSfj79YIyOjdJHYSxNCY2m6u+JHEdKZVFgOiOsh2rem4j/ed1Uhxd+zkSSairIbFGYcqRjNIkD9ZmkRPPMEEwkM7ciMsQSE21Cq5gQvPmXF0mr5ninztlNrVq/LOIowyEcwQl4cA51uIYGNIHAIzzDK7xZT9aL9W59zFpLVjGzD39gff4AbMmW4A==</latexit>

Connects large N gauge theory to the worldsheet cartoon

<latexit sha1_base64="7cIrzInEoza1eG4kBSc+bdN99mM=">AAACIXicbVDLSgMxFM34rPVVdekmWARXZaYodlnsxpVUsA9oh5JJb9vQTDIkGWUo/RU3/oobF4p0J/6MmXYW2noh5HDuPck9J4g408Z1v5y19Y3Nre3cTn53b//gsHB03NQyVhQaVHKp2gHRwJmAhmGGQztSQMKAQysY19J+6xGUZlI8mCQCPyRDwQaMEmOpXqGCa1IIoEZjTtQQ8B0ektjeZgRSJdjIFOEnqXhfjwAMpkQZmUqLbsmdF14FXgaKKKt6rzDr9iWNQxCGcqJ1x3Mj40/sa4xymOa7sYaI0DEZQsdCQULQ/mTucIrPLdPHA6nsEXaHlP2tmJBQ6yQM7GRIzEgv91Lyv14nNoOKP2Eiig0IuvhoEPO5bxsX7jNlw+GJBYQqZnfFdEQUocaGmrcheMuWV0GzXPIuS1f35WL1Josjh07RGbpAHrpGVXSL6qiBKHpGr+gdfTgvzpvz6cwWo2tOpjlBf8r5/gEz46OW</latexit>

Evaluating and resuming large geometry expansion is too hard in practice

<latexit sha1_base64="ZdZHVqU23MTRJPviXFH9e7cGtfw="></latexit>

Need truncating limits: weak coupling, large charge, collinear kinematics. . .

<latexit sha1_base64="1O26NMrr+TJczJgM+ZbUmGvuSWQ="></latexit>



Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>



Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

The Quantum Spectral Curve resolves this issue in the case of 2-pt functions.

<latexit sha1_base64="33qFhs2Bu4F97MrChyMsJJr/Ymc="></latexit>

[Gromov, Kazakov, Leurent, Volin]

<latexit sha1_base64="Lx4gheJdmh1sfTcp12StKfzqxDo="></latexit>



Elegant and e�cient framework.

<latexit sha1_base64="F2dPoW2Ye6TgQswYmpzdNFsGjH4=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuQlIUXRZFcFnBPqANZTK5aYdOJmFmopTQrRt/xY0LRdz6B+78G6dtFtp6YeDMOfd5gpQzpV3321paXlldWy9tlDe3tnd27b39pkoySaFBE57IdkAUcCagoZnm0E4lkDjg0AqGVxO9dQ9SsUTc6VEKfkz6gkWMEm2ono2vOfSJ0JiIEENkBAbmF0kSw0Mih07PrriOOw28CLwCVFAR9Z791Q0TmsWmDeVEqY7nptrPidSMchiXu5mClNAh6UPHQGEGKT+fXjLGx4YJcZRI88waU/Z3RU5ipUZxYDJjogdqXpuQ/2mdTEcXfs5EmmkQdDYoyjjWCZ7YgkMmgWo+MoBQycyumA6IJFQb88rGBG/+5EXQrDreqXN2W63ULgs7SugQHaET5KFzVEM3qI4aiKJH9Ixe0Zv1ZL1Y79bHLHXJKmoO0J+wPn8ACdqZ7Q==</latexit>

Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

The Quantum Spectral Curve resolves this issue in the case of 2-pt functions.

<latexit sha1_base64="33qFhs2Bu4F97MrChyMsJJr/Ymc="></latexit>

[Gromov, Kazakov, Leurent, Volin]

<latexit sha1_base64="Lx4gheJdmh1sfTcp12StKfzqxDo="></latexit>



Elegant and e�cient framework.

<latexit sha1_base64="F2dPoW2Ye6TgQswYmpzdNFsGjH4=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuQlIUXRZFcFnBPqANZTK5aYdOJmFmopTQrRt/xY0LRdz6B+78G6dtFtp6YeDMOfd5gpQzpV3321paXlldWy9tlDe3tnd27b39pkoySaFBE57IdkAUcCagoZnm0E4lkDjg0AqGVxO9dQ9SsUTc6VEKfkz6gkWMEm2ono2vOfSJ0JiIEENkBAbmF0kSw0Mih07PrriOOw28CLwCVFAR9Z791Q0TmsWmDeVEqY7nptrPidSMchiXu5mClNAh6UPHQGEGKT+fXjLGx4YJcZRI88waU/Z3RU5ipUZxYDJjogdqXpuQ/2mdTEcXfs5EmmkQdDYoyjjWCZ7YgkMmgWo+MoBQycyumA6IJFQb88rGBG/+5EXQrDreqXN2W63ULgs7SugQHaET5KFzVEM3qI4aiKJH9Ixe0Zv1ZL1Y79bHLHXJKmoO0J+wPn8ACdqZ7Q==</latexit>

Makes manifest hidden simplicity of the intricate low energy expansion.

<latexit sha1_base64="/EBrVdQCk4S2YF9loUG69rwuWEw="></latexit>

Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

The Quantum Spectral Curve resolves this issue in the case of 2-pt functions.

<latexit sha1_base64="33qFhs2Bu4F97MrChyMsJJr/Ymc="></latexit>

[Gromov, Kazakov, Leurent, Volin]

<latexit sha1_base64="Lx4gheJdmh1sfTcp12StKfzqxDo="></latexit>



Elegant and e�cient framework.

<latexit sha1_base64="F2dPoW2Ye6TgQswYmpzdNFsGjH4=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuQlIUXRZFcFnBPqANZTK5aYdOJmFmopTQrRt/xY0LRdz6B+78G6dtFtp6YeDMOfd5gpQzpV3321paXlldWy9tlDe3tnd27b39pkoySaFBE57IdkAUcCagoZnm0E4lkDjg0AqGVxO9dQ9SsUTc6VEKfkz6gkWMEm2ono2vOfSJ0JiIEENkBAbmF0kSw0Mih07PrriOOw28CLwCVFAR9Z791Q0TmsWmDeVEqY7nptrPidSMchiXu5mClNAh6UPHQGEGKT+fXjLGx4YJcZRI88waU/Z3RU5ipUZxYDJjogdqXpuQ/2mdTEcXfs5EmmkQdDYoyjjWCZ7YgkMmgWo+MoBQycyumA6IJFQb88rGBG/+5EXQrDreqXN2W63ULgs7SugQHaET5KFzVEM3qI4aiKJH9Ixe0Zv1ZL1Y79bHLHXJKmoO0J+wPn8ACdqZ7Q==</latexit>

Makes manifest hidden simplicity of the intricate low energy expansion.

<latexit sha1_base64="/EBrVdQCk4S2YF9loUG69rwuWEw="></latexit>

Only natural to look for a Q-function (“SoV”) approach to other observables

<latexit sha1_base64="6ne1E3Y3UOAhbEMC/NMnahRKpa8="></latexit>

Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

The Quantum Spectral Curve resolves this issue in the case of 2-pt functions.

<latexit sha1_base64="33qFhs2Bu4F97MrChyMsJJr/Ymc="></latexit>

[Gromov, Kazakov, Leurent, Volin]

<latexit sha1_base64="Lx4gheJdmh1sfTcp12StKfzqxDo="></latexit>



Elegant and e�cient framework.

<latexit sha1_base64="F2dPoW2Ye6TgQswYmpzdNFsGjH4=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuQlIUXRZFcFnBPqANZTK5aYdOJmFmopTQrRt/xY0LRdz6B+78G6dtFtp6YeDMOfd5gpQzpV3321paXlldWy9tlDe3tnd27b39pkoySaFBE57IdkAUcCagoZnm0E4lkDjg0AqGVxO9dQ9SsUTc6VEKfkz6gkWMEm2ono2vOfSJ0JiIEENkBAbmF0kSw0Mih07PrriOOw28CLwCVFAR9Z791Q0TmsWmDeVEqY7nptrPidSMchiXu5mClNAh6UPHQGEGKT+fXjLGx4YJcZRI88waU/Z3RU5ipUZxYDJjogdqXpuQ/2mdTEcXfs5EmmkQdDYoyjjWCZ7YgkMmgWo+MoBQycyumA6IJFQb88rGBG/+5EXQrDreqXN2W63ULgs7SugQHaET5KFzVEM3qI4aiKJH9Ixe0Zv1ZL1Y79bHLHXJKmoO0J+wPn8ACdqZ7Q==</latexit>

Makes manifest hidden simplicity of the intricate low energy expansion.

<latexit sha1_base64="/EBrVdQCk4S2YF9loUG69rwuWEw="></latexit>

Only natural to look for a Q-function (“SoV”) approach to other observables

<latexit sha1_base64="6ne1E3Y3UOAhbEMC/NMnahRKpa8="></latexit>

Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

The Quantum Spectral Curve resolves this issue in the case of 2-pt functions.

<latexit sha1_base64="33qFhs2Bu4F97MrChyMsJJr/Ymc="></latexit>

[Gromov, Kazakov, Leurent, Volin]

<latexit sha1_base64="Lx4gheJdmh1sfTcp12StKfzqxDo="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk][Caetano, Komatsu][Giombi, Komatsu]

<latexit sha1_base64="McV+AJRtfp4ftxNBWywLUrPRhSM="></latexit>

[Giombi, Komatsu, O↵ertaler]. . .

<latexit sha1_base64="BDPqjFtve5BVeAMo1CMEQp5B5e0="></latexit>

Evidence that this is promising has been piling up recently

<latexit sha1_base64="R8yHe4rc20M7oQ2KBXV02BP0nx8=">AAACJHicbVDLSgMxFM3UV62vqks3wSK4KjNFUXBTFMFlBfuAdiiZzJ02NJMJSaZQhn6MG3/FjQsfuHDjt5g+Ftp6ScLJOfeSnBNIzrRx3S8nt7K6tr6R3yxsbe/s7hX3Dxo6SRWFOk14oloB0cCZgLphhkNLKiBxwKEZDG4menMISrNEPJiRBD8mPcEiRomxVLd4dTtkIQgK2PSJsQfT2C6pkphpJnq4TzQOAASWjE/uqcQKKAjDR91iyS2708LLwJuDEppXrVt874QJTWM7TTnRuu250vgZUYZRDuNCJ9UgCR2QHrQtFCQG7WdTk2N8YpkQR4myWxg8ZX9PZCTWehQHtjMmpq8XtQn5n9ZOTXTpZ0zI1NggZg9FKccmwZPEcMisYWvXAkIVs3/FtE8UocbmWrAheIuWl0GjUvbOyuf3lVL1eh5HHh2hY3SKPHSBqugO1VAdUfSIntErenOenBfnw/mcteac+cwh+lPO9w/xeaUD</latexit>



Elegant and e�cient framework.

<latexit sha1_base64="F2dPoW2Ye6TgQswYmpzdNFsGjH4=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuQlIUXRZFcFnBPqANZTK5aYdOJmFmopTQrRt/xY0LRdz6B+78G6dtFtp6YeDMOfd5gpQzpV3321paXlldWy9tlDe3tnd27b39pkoySaFBE57IdkAUcCagoZnm0E4lkDjg0AqGVxO9dQ9SsUTc6VEKfkz6gkWMEm2ono2vOfSJ0JiIEENkBAbmF0kSw0Mih07PrriOOw28CLwCVFAR9Z791Q0TmsWmDeVEqY7nptrPidSMchiXu5mClNAh6UPHQGEGKT+fXjLGx4YJcZRI88waU/Z3RU5ipUZxYDJjogdqXpuQ/2mdTEcXfs5EmmkQdDYoyjjWCZ7YgkMmgWo+MoBQycyumA6IJFQb88rGBG/+5EXQrDreqXN2W63ULgs7SugQHaET5KFzVEM3qI4aiKJH9Ixe0Zv1ZL1Y79bHLHXJKmoO0J+wPn8ACdqZ7Q==</latexit>

Makes manifest hidden simplicity of the intricate low energy expansion.

<latexit sha1_base64="/EBrVdQCk4S2YF9loUG69rwuWEw="></latexit>

Only natural to look for a Q-function (“SoV”) approach to other observables

<latexit sha1_base64="6ne1E3Y3UOAhbEMC/NMnahRKpa8="></latexit>

Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

The Quantum Spectral Curve resolves this issue in the case of 2-pt functions.

<latexit sha1_base64="33qFhs2Bu4F97MrChyMsJJr/Ymc="></latexit>

[Gromov, Kazakov, Leurent, Volin]

<latexit sha1_base64="Lx4gheJdmh1sfTcp12StKfzqxDo="></latexit>

Number of technical developments serve as a backbone to these explorations

<latexit sha1_base64="heyn6aMesgd4xR8lQU1Ab0rQ6hw="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]2[Gromov, Levkovich-Maslyuk, Ryan]

<latexit sha1_base64="YPHjEYMrJfb+XHd5z8fWHwGmrSM="></latexit>

[Gromov, Levkovich-Maslyuk, Ryan, Volin]

<latexit sha1_base64="v53+SFwjWbToJrxDkfMRxuwFO3k="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk][Caetano, Komatsu][Giombi, Komatsu]

<latexit sha1_base64="McV+AJRtfp4ftxNBWywLUrPRhSM="></latexit>

[Giombi, Komatsu, O↵ertaler]. . .

<latexit sha1_base64="BDPqjFtve5BVeAMo1CMEQp5B5e0="></latexit>

Evidence that this is promising has been piling up recently

<latexit sha1_base64="R8yHe4rc20M7oQ2KBXV02BP0nx8=">AAACJHicbVDLSgMxFM3UV62vqks3wSK4KjNFUXBTFMFlBfuAdiiZzJ02NJMJSaZQhn6MG3/FjQsfuHDjt5g+Ftp6ScLJOfeSnBNIzrRx3S8nt7K6tr6R3yxsbe/s7hX3Dxo6SRWFOk14oloB0cCZgLphhkNLKiBxwKEZDG4menMISrNEPJiRBD8mPcEiRomxVLd4dTtkIQgK2PSJsQfT2C6pkphpJnq4TzQOAASWjE/uqcQKKAjDR91iyS2708LLwJuDEppXrVt874QJTWM7TTnRuu250vgZUYZRDuNCJ9UgCR2QHrQtFCQG7WdTk2N8YpkQR4myWxg8ZX9PZCTWehQHtjMmpq8XtQn5n9ZOTXTpZ0zI1NggZg9FKccmwZPEcMisYWvXAkIVs3/FtE8UocbmWrAheIuWl0GjUvbOyuf3lVL1eh5HHh2hY3SKPHSBqugO1VAdUfSIntErenOenBfnw/mcteac+cwh+lPO9w/xeaUD</latexit>



Elegant and e�cient framework.

<latexit sha1_base64="F2dPoW2Ye6TgQswYmpzdNFsGjH4=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuQlIUXRZFcFnBPqANZTK5aYdOJmFmopTQrRt/xY0LRdz6B+78G6dtFtp6YeDMOfd5gpQzpV3321paXlldWy9tlDe3tnd27b39pkoySaFBE57IdkAUcCagoZnm0E4lkDjg0AqGVxO9dQ9SsUTc6VEKfkz6gkWMEm2ono2vOfSJ0JiIEENkBAbmF0kSw0Mih07PrriOOw28CLwCVFAR9Z791Q0TmsWmDeVEqY7nptrPidSMchiXu5mClNAh6UPHQGEGKT+fXjLGx4YJcZRI88waU/Z3RU5ipUZxYDJjogdqXpuQ/2mdTEcXfs5EmmkQdDYoyjjWCZ7YgkMmgWo+MoBQycyumA6IJFQb88rGBG/+5EXQrDreqXN2W63ULgs7SugQHaET5KFzVEM3qI4aiKJH9Ixe0Zv1ZL1Y79bHLHXJKmoO0J+wPn8ACdqZ7Q==</latexit>

Makes manifest hidden simplicity of the intricate low energy expansion.

<latexit sha1_base64="/EBrVdQCk4S2YF9loUG69rwuWEw="></latexit>

Only natural to look for a Q-function (“SoV”) approach to other observables

<latexit sha1_base64="6ne1E3Y3UOAhbEMC/NMnahRKpa8="></latexit>

In this talk I will present:

<latexit sha1_base64="kF83agWZuOtbueUm8uPf9JrJJsk=">AAACBXicbVDLSgMxFM3UV62vUZe6CBbBVZkpiuKq6MbuKtgHtEPJpJk2NJMZkjtKGbpx46+4caGIW//BnX9j2s5CWw8EDufck+QePxZcg+N8W7ml5ZXVtfx6YWNza3vH3t1r6ChRlNVpJCLV8olmgktWBw6CtWLFSOgL1vSH1xO/ec+U5pG8g1HMvJD0JQ84JWCkrn1YlRgGXGMgYoir+IELgc0Nmkm47NpFp+RMgReJm5EiylDr2l+dXkST0ISpIFq3XScGLyUKOBVsXOgkmsWEDkmftQ2VJGTaS6dbjPGxUXo4iJQ5EvBU/Z1ISaj1KPTNZEhgoOe9ifif104guPBSLuMEmKSzh4JEYIjwpBLc44pRECNDCFXc/BXTAVGEgimuYEpw51deJI1yyT0tnd2Wi5WrrI48OkBH6AS56BxV0A2qoTqi6BE9o1f0Zj1ZL9a79TEbzVlZZh/9gfX5AzD6l8A=</latexit>

Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

The Quantum Spectral Curve resolves this issue in the case of 2-pt functions.

<latexit sha1_base64="33qFhs2Bu4F97MrChyMsJJr/Ymc="></latexit>

[Gromov, Kazakov, Leurent, Volin]

<latexit sha1_base64="Lx4gheJdmh1sfTcp12StKfzqxDo="></latexit>

Number of technical developments serve as a backbone to these explorations

<latexit sha1_base64="heyn6aMesgd4xR8lQU1Ab0rQ6hw="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]2[Gromov, Levkovich-Maslyuk, Ryan]

<latexit sha1_base64="YPHjEYMrJfb+XHd5z8fWHwGmrSM="></latexit>

[Gromov, Levkovich-Maslyuk, Ryan, Volin]

<latexit sha1_base64="v53+SFwjWbToJrxDkfMRxuwFO3k="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk][Caetano, Komatsu][Giombi, Komatsu]

<latexit sha1_base64="McV+AJRtfp4ftxNBWywLUrPRhSM="></latexit>

[Giombi, Komatsu, O↵ertaler]. . .

<latexit sha1_base64="BDPqjFtve5BVeAMo1CMEQp5B5e0="></latexit>

Evidence that this is promising has been piling up recently

<latexit sha1_base64="R8yHe4rc20M7oQ2KBXV02BP0nx8=">AAACJHicbVDLSgMxFM3UV62vqks3wSK4KjNFUXBTFMFlBfuAdiiZzJ02NJMJSaZQhn6MG3/FjQsfuHDjt5g+Ftp6ScLJOfeSnBNIzrRx3S8nt7K6tr6R3yxsbe/s7hX3Dxo6SRWFOk14oloB0cCZgLphhkNLKiBxwKEZDG4menMISrNEPJiRBD8mPcEiRomxVLd4dTtkIQgK2PSJsQfT2C6pkphpJnq4TzQOAASWjE/uqcQKKAjDR91iyS2708LLwJuDEppXrVt874QJTWM7TTnRuu250vgZUYZRDuNCJ9UgCR2QHrQtFCQG7WdTk2N8YpkQR4myWxg8ZX9PZCTWehQHtjMmpq8XtQn5n9ZOTXTpZ0zI1NggZg9FKccmwZPEcMisYWvXAkIVs3/FtE8UocbmWrAheIuWl0GjUvbOyuf3lVL1eh5HHh2hY3SKPHSBqugO1VAdUfSIntErenOenBfnw/mcteac+cwh+lPO9w/xeaUD</latexit>



Elegant and e�cient framework.

<latexit sha1_base64="F2dPoW2Ye6TgQswYmpzdNFsGjH4=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuQlIUXRZFcFnBPqANZTK5aYdOJmFmopTQrRt/xY0LRdz6B+78G6dtFtp6YeDMOfd5gpQzpV3321paXlldWy9tlDe3tnd27b39pkoySaFBE57IdkAUcCagoZnm0E4lkDjg0AqGVxO9dQ9SsUTc6VEKfkz6gkWMEm2ono2vOfSJ0JiIEENkBAbmF0kSw0Mih07PrriOOw28CLwCVFAR9Z791Q0TmsWmDeVEqY7nptrPidSMchiXu5mClNAh6UPHQGEGKT+fXjLGx4YJcZRI88waU/Z3RU5ipUZxYDJjogdqXpuQ/2mdTEcXfs5EmmkQdDYoyjjWCZ7YgkMmgWo+MoBQycyumA6IJFQb88rGBG/+5EXQrDreqXN2W63ULgs7SugQHaET5KFzVEM3qI4aiKJH9Ixe0Zv1ZL1Y79bHLHXJKmoO0J+wPn8ACdqZ7Q==</latexit>

Makes manifest hidden simplicity of the intricate low energy expansion.

<latexit sha1_base64="/EBrVdQCk4S2YF9loUG69rwuWEw="></latexit>

Only natural to look for a Q-function (“SoV”) approach to other observables

<latexit sha1_base64="6ne1E3Y3UOAhbEMC/NMnahRKpa8="></latexit>

In this talk I will present:

<latexit sha1_base64="kF83agWZuOtbueUm8uPf9JrJJsk=">AAACBXicbVDLSgMxFM3UV62vUZe6CBbBVZkpiuKq6MbuKtgHtEPJpJk2NJMZkjtKGbpx46+4caGIW//BnX9j2s5CWw8EDufck+QePxZcg+N8W7ml5ZXVtfx6YWNza3vH3t1r6ChRlNVpJCLV8olmgktWBw6CtWLFSOgL1vSH1xO/ec+U5pG8g1HMvJD0JQ84JWCkrn1YlRgGXGMgYoir+IELgc0Nmkm47NpFp+RMgReJm5EiylDr2l+dXkST0ISpIFq3XScGLyUKOBVsXOgkmsWEDkmftQ2VJGTaS6dbjPGxUXo4iJQ5EvBU/Z1ISaj1KPTNZEhgoOe9ifif104guPBSLuMEmKSzh4JEYIjwpBLc44pRECNDCFXc/BXTAVGEgimuYEpw51deJI1yyT0tnd2Wi5WrrI48OkBH6AS56BxV0A2qoTqi6BE9o1f0Zj1ZL9a79TEbzVlZZh/9gfX5AzD6l8A=</latexit>

Structure constants formulas at weak coupling (up to N
2
LO)

<latexit sha1_base64="8n6+NjnKjMvMgB3k1vbmn3KK5U4="></latexit>

based on Q-functions and the “SoV” formalism.

<latexit sha1_base64="EwZ8d4e6ohGq9hnisj58uC3Mz4c=">AAACF3icbVC7SgNBFJ31GeMramkzJAg2LrtB0TJoY5mgeUCyJLOT2WTIPJaZWSEs+Qsbf8XGQhFb7fwbZ5MUmnjgwuHce7nnnjBmVBvP+3ZWVtfWNzZzW/ntnd29/cLBYUPLRGFSx5JJ1QqRJowKUjfUMNKKFUE8ZKQZjm6yfvOBKE2luDfjmAQcDQSNKEbGSt2Cmy33oRSwdhYlAmeqhkj0oRkS2OvdyUYRRlJxZM1wt1soea43BVwm/pyUwBzVbuGr05c44UQYzJDWbd+LTZAiZShmZJLvJJrECI/QgLQtFYgTHaTTvybwJMm82eu2hIFT9fdGirjWYx7aSY7MUC/2MvG/Xjsx0VWQUhEnhgg8OxQlDBoJs5BgnyqCDRtbgrCi1ivEQ6QQNjbKvA3BX3x5mTTKrn/uXtTKpcr1PI4cOAZFcAp8cAkq4BZUQR1g8AiewSt4c56cF+fd+ZiNrjjznSPwB87nD2qintY=</latexit>

Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

The Quantum Spectral Curve resolves this issue in the case of 2-pt functions.

<latexit sha1_base64="33qFhs2Bu4F97MrChyMsJJr/Ymc="></latexit>

[Gromov, Kazakov, Leurent, Volin]

<latexit sha1_base64="Lx4gheJdmh1sfTcp12StKfzqxDo="></latexit>

Number of technical developments serve as a backbone to these explorations

<latexit sha1_base64="heyn6aMesgd4xR8lQU1Ab0rQ6hw="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]2[Gromov, Levkovich-Maslyuk, Ryan]

<latexit sha1_base64="YPHjEYMrJfb+XHd5z8fWHwGmrSM="></latexit>

[Gromov, Levkovich-Maslyuk, Ryan, Volin]

<latexit sha1_base64="v53+SFwjWbToJrxDkfMRxuwFO3k="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk][Caetano, Komatsu][Giombi, Komatsu]

<latexit sha1_base64="McV+AJRtfp4ftxNBWywLUrPRhSM="></latexit>

[Giombi, Komatsu, O↵ertaler]. . .

<latexit sha1_base64="BDPqjFtve5BVeAMo1CMEQp5B5e0="></latexit>

Evidence that this is promising has been piling up recently

<latexit sha1_base64="R8yHe4rc20M7oQ2KBXV02BP0nx8=">AAACJHicbVDLSgMxFM3UV62vqks3wSK4KjNFUXBTFMFlBfuAdiiZzJ02NJMJSaZQhn6MG3/FjQsfuHDjt5g+Ftp6ScLJOfeSnBNIzrRx3S8nt7K6tr6R3yxsbe/s7hX3Dxo6SRWFOk14oloB0cCZgLphhkNLKiBxwKEZDG4menMISrNEPJiRBD8mPcEiRomxVLd4dTtkIQgK2PSJsQfT2C6pkphpJnq4TzQOAASWjE/uqcQKKAjDR91iyS2708LLwJuDEppXrVt874QJTWM7TTnRuu250vgZUYZRDuNCJ9UgCR2QHrQtFCQG7WdTk2N8YpkQR4myWxg8ZX9PZCTWehQHtjMmpq8XtQn5n9ZOTXTpZ0zI1NggZg9FKccmwZPEcMisYWvXAkIVs3/FtE8UocbmWrAheIuWl0GjUvbOyuf3lVL1eh5HHh2hY3SKPHSBqugO1VAdUfSIntErenOenBfnw/mcteac+cwh+lPO9w/xeaUD</latexit>



Elegant and e�cient framework.

<latexit sha1_base64="F2dPoW2Ye6TgQswYmpzdNFsGjH4=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuQlIUXRZFcFnBPqANZTK5aYdOJmFmopTQrRt/xY0LRdz6B+78G6dtFtp6YeDMOfd5gpQzpV3321paXlldWy9tlDe3tnd27b39pkoySaFBE57IdkAUcCagoZnm0E4lkDjg0AqGVxO9dQ9SsUTc6VEKfkz6gkWMEm2ono2vOfSJ0JiIEENkBAbmF0kSw0Mih07PrriOOw28CLwCVFAR9Z791Q0TmsWmDeVEqY7nptrPidSMchiXu5mClNAh6UPHQGEGKT+fXjLGx4YJcZRI88waU/Z3RU5ipUZxYDJjogdqXpuQ/2mdTEcXfs5EmmkQdDYoyjjWCZ7YgkMmgWo+MoBQycyumA6IJFQb88rGBG/+5EXQrDreqXN2W63ULgs7SugQHaET5KFzVEM3qI4aiKJH9Ixe0Zv1ZL1Y79bHLHXJKmoO0J+wPn8ACdqZ7Q==</latexit>

Makes manifest hidden simplicity of the intricate low energy expansion.

<latexit sha1_base64="/EBrVdQCk4S2YF9loUG69rwuWEw="></latexit>

Only natural to look for a Q-function (“SoV”) approach to other observables

<latexit sha1_base64="6ne1E3Y3UOAhbEMC/NMnahRKpa8="></latexit>

In this talk I will present:

<latexit sha1_base64="kF83agWZuOtbueUm8uPf9JrJJsk=">AAACBXicbVDLSgMxFM3UV62vUZe6CBbBVZkpiuKq6MbuKtgHtEPJpJk2NJMZkjtKGbpx46+4caGIW//BnX9j2s5CWw8EDufck+QePxZcg+N8W7ml5ZXVtfx6YWNza3vH3t1r6ChRlNVpJCLV8olmgktWBw6CtWLFSOgL1vSH1xO/ec+U5pG8g1HMvJD0JQ84JWCkrn1YlRgGXGMgYoir+IELgc0Nmkm47NpFp+RMgReJm5EiylDr2l+dXkST0ISpIFq3XScGLyUKOBVsXOgkmsWEDkmftQ2VJGTaS6dbjPGxUXo4iJQ5EvBU/Z1ISaj1KPTNZEhgoOe9ifif104guPBSLuMEmKSzh4JEYIjwpBLc44pRECNDCFXc/BXTAVGEgimuYEpw51deJI1yyT0tnd2Wi5WrrI48OkBH6AS56BxV0A2qoTqi6BE9o1f0Zj1ZL9a79TEbzVlZZh/9gfX5AzD6l8A=</latexit>

Structure constants formulas at weak coupling (up to N
2
LO)

<latexit sha1_base64="8n6+NjnKjMvMgB3k1vbmn3KK5U4="></latexit>

based on Q-functions and the “SoV” formalism.

<latexit sha1_base64="EwZ8d4e6ohGq9hnisj58uC3Mz4c=">AAACF3icbVC7SgNBFJ31GeMramkzJAg2LrtB0TJoY5mgeUCyJLOT2WTIPJaZWSEs+Qsbf8XGQhFb7fwbZ5MUmnjgwuHce7nnnjBmVBvP+3ZWVtfWNzZzW/ntnd29/cLBYUPLRGFSx5JJ1QqRJowKUjfUMNKKFUE8ZKQZjm6yfvOBKE2luDfjmAQcDQSNKEbGSt2Cmy33oRSwdhYlAmeqhkj0oRkS2OvdyUYRRlJxZM1wt1soea43BVwm/pyUwBzVbuGr05c44UQYzJDWbd+LTZAiZShmZJLvJJrECI/QgLQtFYgTHaTTvybwJMm82eu2hIFT9fdGirjWYx7aSY7MUC/2MvG/Xjsx0VWQUhEnhgg8OxQlDBoJs5BgnyqCDRtbgrCi1ivEQ6QQNjbKvA3BX3x5mTTKrn/uXtTKpcr1PI4cOAZFcAp8cAkq4BZUQR1g8AiewSt4c56cF+fd+ZiNrjjznSPwB87nD2qintY=</latexit>

Consider only rank-1 NBPS - BPS - BPS correlators

<latexit sha1_base64="FDiQ1uPUNsl9kXxMWDC4uupFSwA=">AAACKXicbVDLSgMxFM3UV62vqks3wSK4scwURZdFN66kon1AW0omc9uGZpIhyQhlmN9x46+4UVDUrT9iOi2o1QMJh3Puvbk5fsSZNq777uQWFpeWV/KrhbX1jc2t4vZOQ8tYUahTyaVq+UQDZwLqhhkOrUgBCX0OTX90MfGbd6A0k+LWjCPohmQgWJ9RYqzUK1YvpNAsAIWl4GOcdLKRiYIgTRQRoyMvTfHVee0GH+Hvm0qlgBMjle4VS27ZzYD/Em9GSmiGWq/43AkkjUMQhnKiddtzI9NNiDKMckgLnVhDROiIDKBtqSAh6G6SrZXiA6sEuC+VPcLgTP3ZkZBQ63Ho28qQmKGe9ybif147Nv2zbsJEFBsQdPpQP+bYSDyJDQdMATU2oYARqpjdFdMhUYQaG27BhuDNf/kvaVTK3nH55LpSqp7P4sijPbSPDpGHTlEVXaIaqiOK7tEjekGvzoPz5Lw5H9PSnDPr2UW/4Hx+ARAIpdk=</latexit>

Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

The Quantum Spectral Curve resolves this issue in the case of 2-pt functions.

<latexit sha1_base64="33qFhs2Bu4F97MrChyMsJJr/Ymc="></latexit>

[Gromov, Kazakov, Leurent, Volin]

<latexit sha1_base64="Lx4gheJdmh1sfTcp12StKfzqxDo="></latexit>

Number of technical developments serve as a backbone to these explorations

<latexit sha1_base64="heyn6aMesgd4xR8lQU1Ab0rQ6hw="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]2[Gromov, Levkovich-Maslyuk, Ryan]

<latexit sha1_base64="YPHjEYMrJfb+XHd5z8fWHwGmrSM="></latexit>

[Gromov, Levkovich-Maslyuk, Ryan, Volin]

<latexit sha1_base64="v53+SFwjWbToJrxDkfMRxuwFO3k="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk][Caetano, Komatsu][Giombi, Komatsu]

<latexit sha1_base64="McV+AJRtfp4ftxNBWywLUrPRhSM="></latexit>

[Giombi, Komatsu, O↵ertaler]. . .

<latexit sha1_base64="BDPqjFtve5BVeAMo1CMEQp5B5e0="></latexit>

Evidence that this is promising has been piling up recently

<latexit sha1_base64="R8yHe4rc20M7oQ2KBXV02BP0nx8=">AAACJHicbVDLSgMxFM3UV62vqks3wSK4KjNFUXBTFMFlBfuAdiiZzJ02NJMJSaZQhn6MG3/FjQsfuHDjt5g+Ftp6ScLJOfeSnBNIzrRx3S8nt7K6tr6R3yxsbe/s7hX3Dxo6SRWFOk14oloB0cCZgLphhkNLKiBxwKEZDG4menMISrNEPJiRBD8mPcEiRomxVLd4dTtkIQgK2PSJsQfT2C6pkphpJnq4TzQOAASWjE/uqcQKKAjDR91iyS2708LLwJuDEppXrVt874QJTWM7TTnRuu250vgZUYZRDuNCJ9UgCR2QHrQtFCQG7WdTk2N8YpkQR4myWxg8ZX9PZCTWehQHtjMmpq8XtQn5n9ZOTXTpZ0zI1NggZg9FKccmwZPEcMisYWvXAkIVs3/FtE8UocbmWrAheIuWl0GjUvbOyuf3lVL1eh5HHh2hY3SKPHSBqugO1VAdUfSIntErenOenBfnw/mcteac+cwh+lPO9w/xeaUD</latexit>



Elegant and e�cient framework.

<latexit sha1_base64="F2dPoW2Ye6TgQswYmpzdNFsGjH4=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuQlIUXRZFcFnBPqANZTK5aYdOJmFmopTQrRt/xY0LRdz6B+78G6dtFtp6YeDMOfd5gpQzpV3321paXlldWy9tlDe3tnd27b39pkoySaFBE57IdkAUcCagoZnm0E4lkDjg0AqGVxO9dQ9SsUTc6VEKfkz6gkWMEm2ono2vOfSJ0JiIEENkBAbmF0kSw0Mih07PrriOOw28CLwCVFAR9Z791Q0TmsWmDeVEqY7nptrPidSMchiXu5mClNAh6UPHQGEGKT+fXjLGx4YJcZRI88waU/Z3RU5ipUZxYDJjogdqXpuQ/2mdTEcXfs5EmmkQdDYoyjjWCZ7YgkMmgWo+MoBQycyumA6IJFQb88rGBG/+5EXQrDreqXN2W63ULgs7SugQHaET5KFzVEM3qI4aiKJH9Ixe0Zv1ZL1Y79bHLHXJKmoO0J+wPn8ACdqZ7Q==</latexit>

Makes manifest hidden simplicity of the intricate low energy expansion.

<latexit sha1_base64="/EBrVdQCk4S2YF9loUG69rwuWEw="></latexit>

Only natural to look for a Q-function (“SoV”) approach to other observables

<latexit sha1_base64="6ne1E3Y3UOAhbEMC/NMnahRKpa8="></latexit>

In this talk I will present:

<latexit sha1_base64="kF83agWZuOtbueUm8uPf9JrJJsk=">AAACBXicbVDLSgMxFM3UV62vUZe6CBbBVZkpiuKq6MbuKtgHtEPJpJk2NJMZkjtKGbpx46+4caGIW//BnX9j2s5CWw8EDufck+QePxZcg+N8W7ml5ZXVtfx6YWNza3vH3t1r6ChRlNVpJCLV8olmgktWBw6CtWLFSOgL1vSH1xO/ec+U5pG8g1HMvJD0JQ84JWCkrn1YlRgGXGMgYoir+IELgc0Nmkm47NpFp+RMgReJm5EiylDr2l+dXkST0ISpIFq3XScGLyUKOBVsXOgkmsWEDkmftQ2VJGTaS6dbjPGxUXo4iJQ5EvBU/Z1ISaj1KPTNZEhgoOe9ifif104guPBSLuMEmKSzh4JEYIjwpBLc44pRECNDCFXc/BXTAVGEgimuYEpw51deJI1yyT0tnd2Wi5WrrI48OkBH6AS56BxV0A2qoTqi6BE9o1f0Zj1ZL9a79TEbzVlZZh/9gfX5AzD6l8A=</latexit>

Structure constants formulas at weak coupling (up to N
2
LO)

<latexit sha1_base64="8n6+NjnKjMvMgB3k1vbmn3KK5U4="></latexit>

based on Q-functions and the “SoV” formalism.

<latexit sha1_base64="EwZ8d4e6ohGq9hnisj58uC3Mz4c=">AAACF3icbVC7SgNBFJ31GeMramkzJAg2LrtB0TJoY5mgeUCyJLOT2WTIPJaZWSEs+Qsbf8XGQhFb7fwbZ5MUmnjgwuHce7nnnjBmVBvP+3ZWVtfWNzZzW/ntnd29/cLBYUPLRGFSx5JJ1QqRJowKUjfUMNKKFUE8ZKQZjm6yfvOBKE2luDfjmAQcDQSNKEbGSt2Cmy33oRSwdhYlAmeqhkj0oRkS2OvdyUYRRlJxZM1wt1soea43BVwm/pyUwBzVbuGr05c44UQYzJDWbd+LTZAiZShmZJLvJJrECI/QgLQtFYgTHaTTvybwJMm82eu2hIFT9fdGirjWYx7aSY7MUC/2MvG/Xjsx0VWQUhEnhgg8OxQlDBoJs5BgnyqCDRtbgrCi1ivEQ6QQNjbKvA3BX3x5mTTKrn/uXtTKpcr1PI4cOAZFcAp8cAkq4BZUQR1g8AiewSt4c56cF+fd+ZiNrjjznSPwB87nD2qintY=</latexit>

Consider only rank-1 NBPS - BPS - BPS correlators

<latexit sha1_base64="FDiQ1uPUNsl9kXxMWDC4uupFSwA=">AAACKXicbVDLSgMxFM3UV62vqks3wSK4scwURZdFN66kon1AW0omc9uGZpIhyQhlmN9x46+4UVDUrT9iOi2o1QMJh3Puvbk5fsSZNq777uQWFpeWV/KrhbX1jc2t4vZOQ8tYUahTyaVq+UQDZwLqhhkOrUgBCX0OTX90MfGbd6A0k+LWjCPohmQgWJ9RYqzUK1YvpNAsAIWl4GOcdLKRiYIgTRQRoyMvTfHVee0GH+Hvm0qlgBMjle4VS27ZzYD/Em9GSmiGWq/43AkkjUMQhnKiddtzI9NNiDKMckgLnVhDROiIDKBtqSAh6G6SrZXiA6sEuC+VPcLgTP3ZkZBQ63Ho28qQmKGe9ybif147Nv2zbsJEFBsQdPpQP+bYSDyJDQdMATU2oYARqpjdFdMhUYQaG27BhuDNf/kvaVTK3nH55LpSqp7P4sijPbSPDpGHTlEVXaIaqiOK7tEjekGvzoPz5Lw5H9PSnDPr2UW/4Hx+ARAIpdk=</latexit>

Context

<latexit sha1_base64="7nv7sA5CnGz0ZYnM/EAYBWLwT9U=">AAAB7nicbVBNS8NAEN34WetX1aOXxSJ4KklR9FjsxWMF+wFtKJvtpF262YTdiVhCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHYzrM7/9CNqIWD3gJAE/YkMlQsEZWqldjxXCE/ZLZbfizkFXiZeTMsnR6Je+eoOYpxEo5JIZ0/XcBP2MaRRcwrTYSw0kjI/ZELqWKhaB8bP5uVN6bpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDG/8TKgkRVB8sShMJcWYzn6nA6GBo5xYwrgW9lbKR0wzjjahog3BW355lbSqFe+ycnVfLddu8zgK5JSckQvikWtSI3ekQZqEkzF5Jq/kzUmcF+fd+Vi0rjn5zAn5A+fzB3s5j6s=</latexit>

The Quantum Spectral Curve resolves this issue in the case of 2-pt functions.

<latexit sha1_base64="33qFhs2Bu4F97MrChyMsJJr/Ymc="></latexit>

[Gromov, Kazakov, Leurent, Volin]

<latexit sha1_base64="Lx4gheJdmh1sfTcp12StKfzqxDo="></latexit>

Number of technical developments serve as a backbone to these explorations

<latexit sha1_base64="heyn6aMesgd4xR8lQU1Ab0rQ6hw="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]2[Gromov, Levkovich-Maslyuk, Ryan]

<latexit sha1_base64="YPHjEYMrJfb+XHd5z8fWHwGmrSM="></latexit>

[Gromov, Levkovich-Maslyuk, Ryan, Volin]

<latexit sha1_base64="v53+SFwjWbToJrxDkfMRxuwFO3k="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk][Caetano, Komatsu][Giombi, Komatsu]

<latexit sha1_base64="McV+AJRtfp4ftxNBWywLUrPRhSM="></latexit>

[Giombi, Komatsu, O↵ertaler]. . .

<latexit sha1_base64="BDPqjFtve5BVeAMo1CMEQp5B5e0="></latexit>

Evidence that this is promising has been piling up recently

<latexit sha1_base64="R8yHe4rc20M7oQ2KBXV02BP0nx8=">AAACJHicbVDLSgMxFM3UV62vqks3wSK4KjNFUXBTFMFlBfuAdiiZzJ02NJMJSaZQhn6MG3/FjQsfuHDjt5g+Ftp6ScLJOfeSnBNIzrRx3S8nt7K6tr6R3yxsbe/s7hX3Dxo6SRWFOk14oloB0cCZgLphhkNLKiBxwKEZDG4menMISrNEPJiRBD8mPcEiRomxVLd4dTtkIQgK2PSJsQfT2C6pkphpJnq4TzQOAASWjE/uqcQKKAjDR91iyS2708LLwJuDEppXrVt874QJTWM7TTnRuu250vgZUYZRDuNCJ9UgCR2QHrQtFCQG7WdTk2N8YpkQR4myWxg8ZX9PZCTWehQHtjMmpq8XtQn5n9ZOTXTpZ0zI1NggZg9FKccmwZPEcMisYWvXAkIVs3/FtE8UocbmWrAheIuWl0GjUvbOyuf3lVL1eh5HHh2hY3SKPHSBqugO1VAdUfSIntErenOenBfnw/mcteac+cwh+lPO9w/xeaUD</latexit>

and

<latexit sha1_base64="p6wHy+QG8E5YDZ20WqURf7UY3So=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbMxYnILevEY0TwgWcLsZDYZMju7zMwKYcknePGgiFe/yJt/4+QFKlrQUFR1090VJIJrg/Gns7K6tr6xmdvKb+/s7u0XDg6bOk4VZQ0ai1i1A6KZ4JI1DDeCtRPFSBQI1gpG11O/9cCU5rG8N+OE+REZSB5ySoyV7ojs9wpF7OJqBZ9X0ZyUS0uCkefiGYqwQL1X+Oj2Y5pGTBoqiNYdDyfGz4gynAo2yXdTzRJCR2TAOpZKEjHtZ7NTJ+jUKn0UxsqWNGimfp/ISKT1OApsZ0TMUP/2puJfXic1YcXPuExSwySdLwpTgUyMpn+jPleMGjG2hFDF7a2IDoki1Nh08jaE5afof9IsuV7ZvbgtFWtXizhycAwncAYeXEINbqAODaAwgEd4hhdHOE/Oq/M2b11xFjNH8APO+xe4rI4a</latexit>

channels.

<latexit sha1_base64="pLP20hq4r5HzXagGMhm1TGH3NOg=">AAAB8HicdVDLSgNBEOz1GeMr6tHLYBA8LbMxYnILevEYwTwkWcLsZDYZMju7zMwKYclXePGgiFc/x5t/4+QFKlrQUFR1090VJIJrg/Gns7K6tr6xmdvKb+/s7u0XDg6bOk4VZQ0ai1i1A6KZ4JI1DDeCtRPFSBQI1gpG11O/9cCU5rG8M+OE+REZSB5ySoyV7umQSMmEdnuFInZxtYLPq2hOyqUlwchz8QxFWKDeK3x0+zFNIyYNFUTrjocT42dEGU4Fm+S7qWYJoSMyYB1LJYmY9rPZwRN0apU+CmNlSxo0U79PZCTSehwFtjMiZqh/e1PxL6+TmrDiZ1wmqWGSzheFqUAmRtPvUZ8rRo0YW0Ko4vZWZCNQhBqbUd6GsPwU/U+aJdcruxe3pWLtahFHDo7hBM7Ag0uowQ3UoQEUIniEZ3hxlPPkvDpv89YVZzFzBD/gvH8BF3+QnQ==</latexit>

Match known CFT data which include finite size e↵ects both in the

<latexit sha1_base64="P7Ld41iO6sQcAHj6ZjtHtah9FuQ="></latexit>

bottom

<latexit sha1_base64="OE1GPFeXLFyxzOGDekIcy1bbSGU=">AAAB7XicdVBNSwMxEM36WetX1aOXYBE8lWx1aXsrevFYwX5AW0o2zbax2c2SzApl6X/w4kERr/4fb/4bs20FFX0w8Hhvhpl5fiyFAUI+nJXVtfWNzdxWfntnd2+/cHDYMirRjDeZkkp3fGq4FBFvggDJO7HmNPQlb/uTq8xv33NthIpuYRrzfkhHkQgEo2Cllq8AVDgoFEmp7JFapYxJySNuzTu3hJBqzXOxa0mGIlqiMSi894aKJSGPgElqTNclMfRTqkEwyWf5XmJ4TNmEjnjX0oiG3PTT+bUzfGqVIQ6UthUBnqvfJ1IaGjMNfdsZUhib314m/uV1Ewiq/VREcQI8YotFQSIxKJy9jodCcwZyagllWthbMRtTTRnYgPI2hK9P8f+kVS65FyXvplysXy7jyKFjdILOkIsqqI6uUQM1EUN36AE9oWdHOY/Oi/O6aF1xljNH6Aect09CDI+Y</latexit>

adja

<latexit sha1_base64="X1y2vA3WT45D/ClpClRAMwzUXqc=">AAAB63icdVBNS8NAEN3Ur1q/qh69LBbBU0hqYptb0YvHCrYV2lA2m027drMJuxuhhP4FLx4U8eof8ua/cdNWUNEHA4/3ZpiZF6SMSmVZH0ZpZXVtfaO8Wdna3tndq+4fdGWSCUw6OGGJuA2QJIxy0lFUMXKbCoLigJFeMLks/N49EZIm/EZNU+LHaMRpRDFShYTCOzSs1izTcj2nUYeW6Vq255xp4nlN59yFtmnNUQNLtIfV90GY4CwmXGGGpOzbVqr8HAlFMSOzyiCTJEV4gkakrylHMZF+Pr91Bk+0EsIoEbq4gnP1+0SOYimncaA7Y6TG8rdXiH95/UxFTT+nPM0U4XixKMoYVAksHochFQQrNtUEYUH1rRCPkUBY6XgqOoSvT+H/pFs3bcd0r+u11sUyjjI4AsfgFNigAVrgCrRBB2AwBg/gCTwbsfFovBivi9aSsZw5BD9gvH0Cg46Okg==</latexit>

cent

<latexit sha1_base64="nVuMLAU+WLV73k/WaFJ0ABJerSI=">AAAB63icdVDLSgMxFL3js9ZX1aWbYBFcDdPp013RjcsK9gHtUDJppg3NZIYkI5Shv+DGhSJu/SF3/o2ZtoKKHggczrmH3Hv8mDOlHefDWlvf2Nzazu3kd/f2Dw4LR8cdFSWS0DaJeCR7PlaUM0HbmmlOe7GkOPQ57frT68zv3lOpWCTu9CymXojHggWMYJ1JhAo9LBQd+7JRc6sucmzHqbvlWkbcesUto5JRMhRhhdaw8D4YRSQJTZZwrFS/5MTaS7HUjHA6zw8SRWNMpnhM+4YKHFLlpYtd5+jcKCMURNI8odFC/Z5IcajULPTNZIj1RP32MvEvr5/ooOGlTMSJpoIsPwoSjnSEssPRiElKNJ8ZgolkZldEJlhiok09eVPC16Xof9Jx7VLFrt66xebVqo4cnMIZXEAJ6tCEG2hBGwhM4AGe4NkKrUfrxXpdjq5Zq8wJ/ID19gmMIo6W</latexit>



Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>



Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>



Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

O1 :

<latexit sha1_base64="7+qHpbc41Cm5lBCw8c5LIzW+c5g=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIorgqunFnBfuAdiyZNNOGJpkhyShl6H+4caGIW//FnX9jpp2Fth4IHM65l3tygpgzbVz32yksLa+srhXXSxubW9s75d29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6DrzW49UaRbJezOOqS/wQLKQEWys9NAV2AwJ5untpOdd9soVt+pOgRaJl5MK5Kj3yl/dfkQSQaUhHGvd8dzY+ClWhhFOJ6VuommMyQgPaMdSiQXVfjpNPUFHVumjMFL2SYOm6u+NFAutxyKwk1lKPe9l4n9eJzHhhZ8yGSeGSjI7FCYcmQhlFaA+U5QYPrYEE8VsVkSGWGFibFElW4I3/+VF0jypeqfVs7vTSu0qr6MIB3AIx+DBOdTgBurQAAIKnuEV3pwn58V5dz5mowUn39mHP3A+fwA3xpJV</latexit>



Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

SL(2) :

<latexit sha1_base64="lR/CwsqYAq/ixkQfIv8LLm8NllQ=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXIopV0MbCIqL5gOQIe5tNsmZv99jdE8KR/2BjoYit/8fOf+MmuUITHww83pthZl4QcaaN6347mZXVtfWN7GZua3tndy+/f9DQMlaE1onkUrUCrClngtYNM5y2IkVxGHDaDEbXU7/5RJVmUjyYcUT9EA8E6zOCjZUa97fF8ullN19wS+4MaJl4KSlAilo3/9XpSRKHVBjCsdZtz42Mn2BlGOF0kuvEmkaYjPCAti0VOKTaT2bXTtCJVXqoL5UtYdBM/T2R4FDrcRjYzhCboV70puJ/Xjs2/Qs/YSKKDRVkvqgfc2Qkmr6OekxRYvjYEkwUs7ciMsQKE2MDytkQvMWXl0mjXPIqpbO7SqF6lcaRhSM4hiJ4cA5VuIEa1IHAIzzDK7w50nlx3p2PeWvGSWcO4Q+czx/+244a</latexit>

Tr(DJ
+Z

L) + permutations

<latexit sha1_base64="vtMAFuPaUvh0D7r7Jt9n3uAC798=">AAACFXicbVDLSgNBEJz1GeMr6tHLYBAikbArih6DehDxoGASMS9mJx0dnH0w0yuGZX/Ci7/ixYMiXgVv/o2TTQ6aWDBQVFXT0+WGUmi07W9rYnJqemY2M5edX1hcWs6trFZ1ECkOFR7IQF25TIMUPlRQoISrUAHzXAk19+6o79fuQWkR+JfYC6HpsRtfdAVnaKR2bruB8IDxpUoKx63TdpFet862aJGmMmIcgvIiTMM6aefydslOQceJMyR5MsR5O/fV6AQ88sBHLpnWdccOsRkzhYJLSLKNSEPI+B27gbqhPvNAN+P0qoRuGqVDu4Eyz0eaqr8nYuZp3fNck/QY3upRry/+59Uj7B40Y+GHEYLPB4u6kaQY0H5FtCMUcJQ9QxhXwvyV8lumGEdTZNaU4IyePE6qOyVnt7R3sZsvHw7ryJB1skEKxCH7pExOyDmpEE4eyTN5JW/Wk/VivVsfg+iENZxZI39gff4AC9qezA==</latexit>

O1 :

<latexit sha1_base64="7+qHpbc41Cm5lBCw8c5LIzW+c5g=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIorgqunFnBfuAdiyZNNOGJpkhyShl6H+4caGIW//FnX9jpp2Fth4IHM65l3tygpgzbVz32yksLa+srhXXSxubW9s75d29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6DrzW49UaRbJezOOqS/wQLKQEWys9NAV2AwJ5untpOdd9soVt+pOgRaJl5MK5Kj3yl/dfkQSQaUhHGvd8dzY+ClWhhFOJ6VuommMyQgPaMdSiQXVfjpNPUFHVumjMFL2SYOm6u+NFAutxyKwk1lKPe9l4n9eJzHhhZ8yGSeGSjI7FCYcmQhlFaA+U5QYPrYEE8VsVkSGWGFibFElW4I3/+VF0jypeqfVs7vTSu0qr6MIB3AIx+DBOdTgBurQAAIKnuEV3pwn58V5dz5mowUn39mHP3A+fwA3xpJV</latexit>



Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

SL(2) :

<latexit sha1_base64="lR/CwsqYAq/ixkQfIv8LLm8NllQ=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXIopV0MbCIqL5gOQIe5tNsmZv99jdE8KR/2BjoYit/8fOf+MmuUITHww83pthZl4QcaaN6347mZXVtfWN7GZua3tndy+/f9DQMlaE1onkUrUCrClngtYNM5y2IkVxGHDaDEbXU7/5RJVmUjyYcUT9EA8E6zOCjZUa97fF8ullN19wS+4MaJl4KSlAilo3/9XpSRKHVBjCsdZtz42Mn2BlGOF0kuvEmkaYjPCAti0VOKTaT2bXTtCJVXqoL5UtYdBM/T2R4FDrcRjYzhCboV70puJ/Xjs2/Qs/YSKKDRVkvqgfc2Qkmr6OekxRYvjYEkwUs7ciMsQKE2MDytkQvMWXl0mjXPIqpbO7SqF6lcaRhSM4hiJ4cA5VuIEa1IHAIzzDK7w50nlx3p2PeWvGSWcO4Q+czx/+244a</latexit>

Tr(DJ
+Z

L) + permutations

<latexit sha1_base64="vtMAFuPaUvh0D7r7Jt9n3uAC798=">AAACFXicbVDLSgNBEJz1GeMr6tHLYBAikbArih6DehDxoGASMS9mJx0dnH0w0yuGZX/Ci7/ixYMiXgVv/o2TTQ6aWDBQVFXT0+WGUmi07W9rYnJqemY2M5edX1hcWs6trFZ1ECkOFR7IQF25TIMUPlRQoISrUAHzXAk19+6o79fuQWkR+JfYC6HpsRtfdAVnaKR2bruB8IDxpUoKx63TdpFet862aJGmMmIcgvIiTMM6aefydslOQceJMyR5MsR5O/fV6AQ88sBHLpnWdccOsRkzhYJLSLKNSEPI+B27gbqhPvNAN+P0qoRuGqVDu4Eyz0eaqr8nYuZp3fNck/QY3upRry/+59Uj7B40Y+GHEYLPB4u6kaQY0H5FtCMUcJQ9QxhXwvyV8lumGEdTZNaU4IyePE6qOyVnt7R3sZsvHw7ryJB1skEKxCH7pExOyDmpEE4eyTN5JW/Wk/VivVsfg+iENZxZI39gff4AC9qezA==</latexit>

SU(2) :

<latexit sha1_base64="DLZE9oaOgVlsCnwnM+kxBZFHBBo=">AAAB7XicbVBNTwIxEJ31E/EL9eilkZjghewSjMYT0YtHjC6QwIZ0Sxcq3XbTdk0I4T948aAxXv0/3vw3FtiDgi+Z5OW9mczMCxPOtHHdb2dldW19YzO3ld/e2d3bLxwcNrRMFaE+kVyqVog15UxQ3zDDaStRFMchp81weDP1m09UaSbFgxklNIhxX7CIEWys1Lj3S5Wzq26h6JbdGdAy8TJShAz1buGr05MkjakwhGOt256bmGCMlWGE00m+k2qaYDLEfdq2VOCY6mA8u3aCTq3SQ5FUtoRBM/X3xBjHWo/i0HbG2Az0ojcV//PaqYkugzETSWqoIPNFUcqRkWj6OuoxRYnhI0swUczeisgAK0yMDShvQ/AWX14mjUrZq5bP76rF2nUWRw6O4QRK4MEF1OAW6uADgUd4hld4c6Tz4rw7H/PWFSebOYI/cD5/AAyyjiM=</latexit>

Tr(XJZL�J) + permutations

<latexit sha1_base64="epqjVn1Xf8appf+5Md8ecoUUsds=">AAACF3icbVDLSgNBEJz1GeMr6tHLYBAiYtgVRY+iFwkeIiQmmBezk04cnH0w0yuGZf/Ci7/ixYMiXvXm3zhZc9DEgoGiqpqeLjeUQqNtf1lT0zOzc/OZhezi0vLKam5t/UoHkeJQ5YEMVN1lGqTwoYoCJdRDBcxzJdTc27OhX7sDpUXgV3AQQstjfV/0BGdopE6u2ES4x7iikkK9XaLX7fhir5Ts0F2aGohxCMqLMI3rpJPL20U7BZ0kzojkyQjlTu6z2Q145IGPXDKtG44dYitmCgWXkGSbkYaQ8VvWh4ahPvNAt+L0roRuG6VLe4Eyz0eaqr8nYuZpPfBck/QY3uhxbyj+5zUi7B23YuGHEYLPfxb1IkkxoMOSaFco4CgHhjCuhPkr5TdMMY6myqwpwRk/eZJc7Redg+Lh5UH+5HRUR4Zski1SIA45IifknJRJlXDyQJ7IC3m1Hq1n6816/4lOWaOZDfIH1sc3902f2Q==</latexit>

O1 :

<latexit sha1_base64="7+qHpbc41Cm5lBCw8c5LIzW+c5g=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIorgqunFnBfuAdiyZNNOGJpkhyShl6H+4caGIW//FnX9jpp2Fth4IHM65l3tygpgzbVz32yksLa+srhXXSxubW9s75d29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6DrzW49UaRbJezOOqS/wQLKQEWys9NAV2AwJ5untpOdd9soVt+pOgRaJl5MK5Kj3yl/dfkQSQaUhHGvd8dzY+ClWhhFOJ6VuommMyQgPaMdSiQXVfjpNPUFHVumjMFL2SYOm6u+NFAutxyKwk1lKPe9l4n9eJzHhhZ8yGSeGSjI7FCYcmQhlFaA+U5QYPrYEE8VsVkSGWGFibFElW4I3/+VF0jypeqfVs7vTSu0qr6MIB3AIx+DBOdTgBurQAAIKnuEV3pwn58V5dz5mowUn39mHP3A+fwA3xpJV</latexit>



Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

SL(2) :

<latexit sha1_base64="lR/CwsqYAq/ixkQfIv8LLm8NllQ=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXIopV0MbCIqL5gOQIe5tNsmZv99jdE8KR/2BjoYit/8fOf+MmuUITHww83pthZl4QcaaN6347mZXVtfWN7GZua3tndy+/f9DQMlaE1onkUrUCrClngtYNM5y2IkVxGHDaDEbXU7/5RJVmUjyYcUT9EA8E6zOCjZUa97fF8ullN19wS+4MaJl4KSlAilo3/9XpSRKHVBjCsdZtz42Mn2BlGOF0kuvEmkaYjPCAti0VOKTaT2bXTtCJVXqoL5UtYdBM/T2R4FDrcRjYzhCboV70puJ/Xjs2/Qs/YSKKDRVkvqgfc2Qkmr6OekxRYvjYEkwUs7ciMsQKE2MDytkQvMWXl0mjXPIqpbO7SqF6lcaRhSM4hiJ4cA5VuIEa1IHAIzzDK7w50nlx3p2PeWvGSWcO4Q+czx/+244a</latexit>

Tr(DJ
+Z

L) + permutations

<latexit sha1_base64="vtMAFuPaUvh0D7r7Jt9n3uAC798=">AAACFXicbVDLSgNBEJz1GeMr6tHLYBAikbArih6DehDxoGASMS9mJx0dnH0w0yuGZX/Ci7/ixYMiXgVv/o2TTQ6aWDBQVFXT0+WGUmi07W9rYnJqemY2M5edX1hcWs6trFZ1ECkOFR7IQF25TIMUPlRQoISrUAHzXAk19+6o79fuQWkR+JfYC6HpsRtfdAVnaKR2bruB8IDxpUoKx63TdpFet862aJGmMmIcgvIiTMM6aefydslOQceJMyR5MsR5O/fV6AQ88sBHLpnWdccOsRkzhYJLSLKNSEPI+B27gbqhPvNAN+P0qoRuGqVDu4Eyz0eaqr8nYuZp3fNck/QY3upRry/+59Uj7B40Y+GHEYLPB4u6kaQY0H5FtCMUcJQ9QxhXwvyV8lumGEdTZNaU4IyePE6qOyVnt7R3sZsvHw7ryJB1skEKxCH7pExOyDmpEE4eyTN5JW/Wk/VivVsfg+iENZxZI39gff4AC9qezA==</latexit>

SU(2) :

<latexit sha1_base64="DLZE9oaOgVlsCnwnM+kxBZFHBBo=">AAAB7XicbVBNTwIxEJ31E/EL9eilkZjghewSjMYT0YtHjC6QwIZ0Sxcq3XbTdk0I4T948aAxXv0/3vw3FtiDgi+Z5OW9mczMCxPOtHHdb2dldW19YzO3ld/e2d3bLxwcNrRMFaE+kVyqVog15UxQ3zDDaStRFMchp81weDP1m09UaSbFgxklNIhxX7CIEWys1Lj3S5Wzq26h6JbdGdAy8TJShAz1buGr05MkjakwhGOt256bmGCMlWGE00m+k2qaYDLEfdq2VOCY6mA8u3aCTq3SQ5FUtoRBM/X3xBjHWo/i0HbG2Az0ojcV//PaqYkugzETSWqoIPNFUcqRkWj6OuoxRYnhI0swUczeisgAK0yMDShvQ/AWX14mjUrZq5bP76rF2nUWRw6O4QRK4MEF1OAW6uADgUd4hld4c6Tz4rw7H/PWFSebOYI/cD5/AAyyjiM=</latexit>

Tr(XJZL�J) + permutations

<latexit sha1_base64="epqjVn1Xf8appf+5Md8ecoUUsds=">AAACF3icbVDLSgNBEJz1GeMr6tHLYBAiYtgVRY+iFwkeIiQmmBezk04cnH0w0yuGZf/Ci7/ixYMiXvXm3zhZc9DEgoGiqpqeLjeUQqNtf1lT0zOzc/OZhezi0vLKam5t/UoHkeJQ5YEMVN1lGqTwoYoCJdRDBcxzJdTc27OhX7sDpUXgV3AQQstjfV/0BGdopE6u2ES4x7iikkK9XaLX7fhir5Ts0F2aGohxCMqLMI3rpJPL20U7BZ0kzojkyQjlTu6z2Q145IGPXDKtG44dYitmCgWXkGSbkYaQ8VvWh4ahPvNAt+L0roRuG6VLe4Eyz0eaqr8nYuZpPfBck/QY3uhxbyj+5zUi7B23YuGHEYLPfxb1IkkxoMOSaFco4CgHhjCuhPkr5TdMMY6myqwpwRk/eZJc7Redg+Lh5UH+5HRUR4Zski1SIA45IifknJRJlXDyQJ7IC3m1Hq1n6816/4lOWaOZDfIH1sc3902f2Q==</latexit>

O1 :

<latexit sha1_base64="7+qHpbc41Cm5lBCw8c5LIzW+c5g=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIorgqunFnBfuAdiyZNNOGJpkhyShl6H+4caGIW//FnX9jpp2Fth4IHM65l3tygpgzbVz32yksLa+srhXXSxubW9s75d29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6DrzW49UaRbJezOOqS/wQLKQEWys9NAV2AwJ5untpOdd9soVt+pOgRaJl5MK5Kj3yl/dfkQSQaUhHGvd8dzY+ClWhhFOJ6VuommMyQgPaMdSiQXVfjpNPUFHVumjMFL2SYOm6u+NFAutxyKwk1lKPe9l4n9eJzHhhZ8yGSeGSjI7FCYcmQhlFaA+U5QYPrYEE8VsVkSGWGFibFElW4I3/+VF0jypeqfVs7vTSu0qr6MIB3AIx+DBOdTgBurQAAIKnuEV3pwn58V5dz5mowUn39mHP3A+fwA3xpJV</latexit>

Tr(y2 · �)L2

<latexit sha1_base64="WY9KsXVzf1jn+C1rtXisewweLUo=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GITdgNES2DNhYWEfKC7LrMTibJkNkHM3fFsKS18VdsLBSx9Q/s/BsnyRaaeODC4Zx7ufcePxZcgWV9G7mV1bX1jfxmYWt7Z3fP3D9oqSiRlDVpJCLZ8YligoesCRwE68SSkcAXrO2PrqZ++55JxaOwAeOYuQEZhLzPKQEteSZ2gD1A2pCT0tirYIf2IsBOPOT49C698SoTzyxaZWsGvEzsjBRRhrpnfjm9iCYBC4EKolTXtmJwUyKBU8EmBSdRLCZ0RAasq2lIAqbcdPbJBJ9opYf7kdQVAp6pvydSEig1DnzdGRAYqkVvKv7ndRPoX7gpD+MEWEjni/qJwBDhaSy4xyWjIMaaECq5vhXTIZGEgg6voEOwF19eJq1K2a6Wz26rxdplFkceHaFjVEI2Okc1dI3qqIkoekTP6BW9GU/Gi/FufMxbc0Y2c4j+wPj8ATg/mWM=</latexit>

O2 :

<latexit sha1_base64="LiZaEe9HpYptrp9ssHJu9DBxA90=">AAAB9XicbVDLSsNAFL2pr1pfUZduBovgqiSlorgqunFnBfuANpbJdNIOnUzCzEQpof/hxoUibv0Xd/6NkzYLbT0wcDjnXu6Z48ecKe0431ZhZXVtfaO4Wdra3tnds/cPWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x9eZ336kUrFI3OtJTL0QDwULGMHaSA+9EOsRwTy9nfarl3277FScGdAycXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPC6bTUSxSNMRnjIe0aKnBIlZfOUk/RiVEGKIikeUKjmfp7I8WhUpPQN5NZSrXoZeJ/XjfRwYWXMhEnmgoyPxQkHOkIZRWgAZOUaD4xBBPJTFZERlhiok1RJVOCu/jlZdKqVtxa5eyuVq5f5XUU4QiO4RRcOIc63EADmkBAwjO8wpv1ZL1Y79bHfLRg5TuH8AfW5w85S5JW</latexit>



Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

SL(2) :

<latexit sha1_base64="lR/CwsqYAq/ixkQfIv8LLm8NllQ=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXIopV0MbCIqL5gOQIe5tNsmZv99jdE8KR/2BjoYit/8fOf+MmuUITHww83pthZl4QcaaN6347mZXVtfWN7GZua3tndy+/f9DQMlaE1onkUrUCrClngtYNM5y2IkVxGHDaDEbXU7/5RJVmUjyYcUT9EA8E6zOCjZUa97fF8ullN19wS+4MaJl4KSlAilo3/9XpSRKHVBjCsdZtz42Mn2BlGOF0kuvEmkaYjPCAti0VOKTaT2bXTtCJVXqoL5UtYdBM/T2R4FDrcRjYzhCboV70puJ/Xjs2/Qs/YSKKDRVkvqgfc2Qkmr6OekxRYvjYEkwUs7ciMsQKE2MDytkQvMWXl0mjXPIqpbO7SqF6lcaRhSM4hiJ4cA5VuIEa1IHAIzzDK7w50nlx3p2PeWvGSWcO4Q+czx/+244a</latexit>

Tr(DJ
+Z

L) + permutations

<latexit sha1_base64="vtMAFuPaUvh0D7r7Jt9n3uAC798=">AAACFXicbVDLSgNBEJz1GeMr6tHLYBAikbArih6DehDxoGASMS9mJx0dnH0w0yuGZX/Ci7/ixYMiXgVv/o2TTQ6aWDBQVFXT0+WGUmi07W9rYnJqemY2M5edX1hcWs6trFZ1ECkOFR7IQF25TIMUPlRQoISrUAHzXAk19+6o79fuQWkR+JfYC6HpsRtfdAVnaKR2bruB8IDxpUoKx63TdpFet862aJGmMmIcgvIiTMM6aefydslOQceJMyR5MsR5O/fV6AQ88sBHLpnWdccOsRkzhYJLSLKNSEPI+B27gbqhPvNAN+P0qoRuGqVDu4Eyz0eaqr8nYuZp3fNck/QY3upRry/+59Uj7B40Y+GHEYLPB4u6kaQY0H5FtCMUcJQ9QxhXwvyV8lumGEdTZNaU4IyePE6qOyVnt7R3sZsvHw7ryJB1skEKxCH7pExOyDmpEE4eyTN5JW/Wk/VivVsfg+iENZxZI39gff4AC9qezA==</latexit>

SU(2) :

<latexit sha1_base64="DLZE9oaOgVlsCnwnM+kxBZFHBBo=">AAAB7XicbVBNTwIxEJ31E/EL9eilkZjghewSjMYT0YtHjC6QwIZ0Sxcq3XbTdk0I4T948aAxXv0/3vw3FtiDgi+Z5OW9mczMCxPOtHHdb2dldW19YzO3ld/e2d3bLxwcNrRMFaE+kVyqVog15UxQ3zDDaStRFMchp81weDP1m09UaSbFgxklNIhxX7CIEWys1Lj3S5Wzq26h6JbdGdAy8TJShAz1buGr05MkjakwhGOt256bmGCMlWGE00m+k2qaYDLEfdq2VOCY6mA8u3aCTq3SQ5FUtoRBM/X3xBjHWo/i0HbG2Az0ojcV//PaqYkugzETSWqoIPNFUcqRkWj6OuoxRYnhI0swUczeisgAK0yMDShvQ/AWX14mjUrZq5bP76rF2nUWRw6O4QRK4MEF1OAW6uADgUd4hld4c6Tz4rw7H/PWFSebOYI/cD5/AAyyjiM=</latexit>

Tr(XJZL�J) + permutations

<latexit sha1_base64="epqjVn1Xf8appf+5Md8ecoUUsds=">AAACF3icbVDLSgNBEJz1GeMr6tHLYBAiYtgVRY+iFwkeIiQmmBezk04cnH0w0yuGZf/Ci7/ixYMiXvXm3zhZc9DEgoGiqpqeLjeUQqNtf1lT0zOzc/OZhezi0vLKam5t/UoHkeJQ5YEMVN1lGqTwoYoCJdRDBcxzJdTc27OhX7sDpUXgV3AQQstjfV/0BGdopE6u2ES4x7iikkK9XaLX7fhir5Ts0F2aGohxCMqLMI3rpJPL20U7BZ0kzojkyQjlTu6z2Q145IGPXDKtG44dYitmCgWXkGSbkYaQ8VvWh4ahPvNAt+L0roRuG6VLe4Eyz0eaqr8nYuZpPfBck/QY3uhxbyj+5zUi7B23YuGHEYLPfxb1IkkxoMOSaFco4CgHhjCuhPkr5TdMMY6myqwpwRk/eZJc7Redg+Lh5UH+5HRUR4Zski1SIA45IifknJRJlXDyQJ7IC3m1Hq1n6816/4lOWaOZDfIH1sc3902f2Q==</latexit>

O1 :

<latexit sha1_base64="7+qHpbc41Cm5lBCw8c5LIzW+c5g=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIorgqunFnBfuAdiyZNNOGJpkhyShl6H+4caGIW//FnX9jpp2Fth4IHM65l3tygpgzbVz32yksLa+srhXXSxubW9s75d29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6DrzW49UaRbJezOOqS/wQLKQEWys9NAV2AwJ5untpOdd9soVt+pOgRaJl5MK5Kj3yl/dfkQSQaUhHGvd8dzY+ClWhhFOJ6VuommMyQgPaMdSiQXVfjpNPUFHVumjMFL2SYOm6u+NFAutxyKwk1lKPe9l4n9eJzHhhZ8yGSeGSjI7FCYcmQhlFaA+U5QYPrYEE8VsVkSGWGFibFElW4I3/+VF0jypeqfVs7vTSu0qr6MIB3AIx+DBOdTgBurQAAIKnuEV3pwn58V5dz5mowUn39mHP3A+fwA3xpJV</latexit>

Tr(y2 · �)L2

<latexit sha1_base64="WY9KsXVzf1jn+C1rtXisewweLUo=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GITdgNES2DNhYWEfKC7LrMTibJkNkHM3fFsKS18VdsLBSx9Q/s/BsnyRaaeODC4Zx7ufcePxZcgWV9G7mV1bX1jfxmYWt7Z3fP3D9oqSiRlDVpJCLZ8YligoesCRwE68SSkcAXrO2PrqZ++55JxaOwAeOYuQEZhLzPKQEteSZ2gD1A2pCT0tirYIf2IsBOPOT49C698SoTzyxaZWsGvEzsjBRRhrpnfjm9iCYBC4EKolTXtmJwUyKBU8EmBSdRLCZ0RAasq2lIAqbcdPbJBJ9opYf7kdQVAp6pvydSEig1DnzdGRAYqkVvKv7ndRPoX7gpD+MEWEjni/qJwBDhaSy4xyWjIMaaECq5vhXTIZGEgg6voEOwF19eJq1K2a6Wz26rxdplFkceHaFjVEI2Okc1dI3qqIkoekTP6BW9GU/Gi/FufMxbc0Y2c4j+wPj8ATg/mWM=</latexit>

O2 :

<latexit sha1_base64="LiZaEe9HpYptrp9ssHJu9DBxA90=">AAAB9XicbVDLSsNAFL2pr1pfUZduBovgqiSlorgqunFnBfuANpbJdNIOnUzCzEQpof/hxoUibv0Xd/6NkzYLbT0wcDjnXu6Z48ecKe0431ZhZXVtfaO4Wdra3tnds/cPWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x9eZ336kUrFI3OtJTL0QDwULGMHaSA+9EOsRwTy9nfarl3277FScGdAycXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPC6bTUSxSNMRnjIe0aKnBIlZfOUk/RiVEGKIikeUKjmfp7I8WhUpPQN5NZSrXoZeJ/XjfRwYWXMhEnmgoyPxQkHOkIZRWgAZOUaD4xBBPJTFZERlhiok1RJVOCu/jlZdKqVtxa5eyuVq5f5XUU4QiO4RRcOIc63EADmkBAwjO8wpv1ZL1Y79bHfLRg5TuH8AfW5w85S5JW</latexit>

Tr(y3 · �)L3

<latexit sha1_base64="CRumdbaY/iOzTWClAtYse1YPhlo=">AAACCXicbVC7SgNBFJ31GeNr1dJmMAixCbsmomXQxsIiQl6QXZfZySQZMvtg5q64LGlt/BUbC0Vs/QM7/8bJo9DEAxcO59zLvff4seAKLOvbWFpeWV1bz23kN7e2d3bNvf2mihJJWYNGIpJtnygmeMgawEGwdiwZCXzBWv7wauy37plUPArrkMbMDUg/5D1OCWjJM7ED7AGyuhwVU6+MHdqNADvxgOOTu+zGK488s2CVrAnwIrFnpIBmqHnml9ONaBKwEKggSnVsKwY3IxI4FWyUdxLFYkKHpM86moYkYMrNJp+M8LFWurgXSV0h4In6eyIjgVJp4OvOgMBAzXtj8T+vk0Dvws14GCfAQjpd1EsEhgiPY8FdLhkFkWpCqOT6VkwHRBIKOry8DsGef3mRNE9LdqV0dlspVC9nceTQITpCRWSjc1RF16iGGoiiR/SMXtGb8WS8GO/Gx7R1yZjNHKA/MD5/ADtbmWU=</latexit>

O3 :

<latexit sha1_base64="dS6Y6+aXjCAeITCHCOzU6SZrj1k=">AAAB9XicbVDLSsNAFL2pr1pfVZduBovgqiRaUVwV3bizgn1AG8tkOmmHTiZhZqKUkP9w40IRt/6LO//GSZuFth4YOJxzL/fM8SLOlLbtb6uwtLyyulZcL21sbm3vlHf3WiqMJaFNEvJQdjysKGeCNjXTnHYiSXHgcdr2xteZ336kUrFQ3OtJRN0ADwXzGcHaSA+9AOsRwTy5Tfunl/1yxa7aU6BF4uSkAjka/fJXbxCSOKBCE46V6jp2pN0ES80Ip2mpFysaYTLGQ9o1VOCAKjeZpk7RkVEGyA+leUKjqfp7I8GBUpPAM5NZSjXvZeJ/XjfW/oWbMBHFmgoyO+THHOkQZRWgAZOUaD4xBBPJTFZERlhiok1RJVOCM//lRdI6qTq16tldrVK/yusowgEcwjE4cA51uIEGNIGAhGd4hTfryXqx3q2P2WjBynf24Q+szx860JJX</latexit>



Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

SL(2) :

<latexit sha1_base64="lR/CwsqYAq/ixkQfIv8LLm8NllQ=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXIopV0MbCIqL5gOQIe5tNsmZv99jdE8KR/2BjoYit/8fOf+MmuUITHww83pthZl4QcaaN6347mZXVtfWN7GZua3tndy+/f9DQMlaE1onkUrUCrClngtYNM5y2IkVxGHDaDEbXU7/5RJVmUjyYcUT9EA8E6zOCjZUa97fF8ullN19wS+4MaJl4KSlAilo3/9XpSRKHVBjCsdZtz42Mn2BlGOF0kuvEmkaYjPCAti0VOKTaT2bXTtCJVXqoL5UtYdBM/T2R4FDrcRjYzhCboV70puJ/Xjs2/Qs/YSKKDRVkvqgfc2Qkmr6OekxRYvjYEkwUs7ciMsQKE2MDytkQvMWXl0mjXPIqpbO7SqF6lcaRhSM4hiJ4cA5VuIEa1IHAIzzDK7w50nlx3p2PeWvGSWcO4Q+czx/+244a</latexit>

Tr(DJ
+Z

L) + permutations

<latexit sha1_base64="vtMAFuPaUvh0D7r7Jt9n3uAC798=">AAACFXicbVDLSgNBEJz1GeMr6tHLYBAikbArih6DehDxoGASMS9mJx0dnH0w0yuGZX/Ci7/ixYMiXgVv/o2TTQ6aWDBQVFXT0+WGUmi07W9rYnJqemY2M5edX1hcWs6trFZ1ECkOFR7IQF25TIMUPlRQoISrUAHzXAk19+6o79fuQWkR+JfYC6HpsRtfdAVnaKR2bruB8IDxpUoKx63TdpFet862aJGmMmIcgvIiTMM6aefydslOQceJMyR5MsR5O/fV6AQ88sBHLpnWdccOsRkzhYJLSLKNSEPI+B27gbqhPvNAN+P0qoRuGqVDu4Eyz0eaqr8nYuZp3fNck/QY3upRry/+59Uj7B40Y+GHEYLPB4u6kaQY0H5FtCMUcJQ9QxhXwvyV8lumGEdTZNaU4IyePE6qOyVnt7R3sZsvHw7ryJB1skEKxCH7pExOyDmpEE4eyTN5JW/Wk/VivVsfg+iENZxZI39gff4AC9qezA==</latexit>

SU(2) :

<latexit sha1_base64="DLZE9oaOgVlsCnwnM+kxBZFHBBo=">AAAB7XicbVBNTwIxEJ31E/EL9eilkZjghewSjMYT0YtHjC6QwIZ0Sxcq3XbTdk0I4T948aAxXv0/3vw3FtiDgi+Z5OW9mczMCxPOtHHdb2dldW19YzO3ld/e2d3bLxwcNrRMFaE+kVyqVog15UxQ3zDDaStRFMchp81weDP1m09UaSbFgxklNIhxX7CIEWys1Lj3S5Wzq26h6JbdGdAy8TJShAz1buGr05MkjakwhGOt256bmGCMlWGE00m+k2qaYDLEfdq2VOCY6mA8u3aCTq3SQ5FUtoRBM/X3xBjHWo/i0HbG2Az0ojcV//PaqYkugzETSWqoIPNFUcqRkWj6OuoxRYnhI0swUczeisgAK0yMDShvQ/AWX14mjUrZq5bP76rF2nUWRw6O4QRK4MEF1OAW6uADgUd4hld4c6Tz4rw7H/PWFSebOYI/cD5/AAyyjiM=</latexit>

Tr(XJZL�J) + permutations

<latexit sha1_base64="epqjVn1Xf8appf+5Md8ecoUUsds=">AAACF3icbVDLSgNBEJz1GeMr6tHLYBAiYtgVRY+iFwkeIiQmmBezk04cnH0w0yuGZf/Ci7/ixYMiXvXm3zhZc9DEgoGiqpqeLjeUQqNtf1lT0zOzc/OZhezi0vLKam5t/UoHkeJQ5YEMVN1lGqTwoYoCJdRDBcxzJdTc27OhX7sDpUXgV3AQQstjfV/0BGdopE6u2ES4x7iikkK9XaLX7fhir5Ts0F2aGohxCMqLMI3rpJPL20U7BZ0kzojkyQjlTu6z2Q145IGPXDKtG44dYitmCgWXkGSbkYaQ8VvWh4ahPvNAt+L0roRuG6VLe4Eyz0eaqr8nYuZpPfBck/QY3uhxbyj+5zUi7B23YuGHEYLPfxb1IkkxoMOSaFco4CgHhjCuhPkr5TdMMY6myqwpwRk/eZJc7Redg+Lh5UH+5HRUR4Zski1SIA45IifknJRJlXDyQJ7IC3m1Hq1n6816/4lOWaOZDfIH1sc3902f2Q==</latexit>

O1 :

<latexit sha1_base64="7+qHpbc41Cm5lBCw8c5LIzW+c5g=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIorgqunFnBfuAdiyZNNOGJpkhyShl6H+4caGIW//FnX9jpp2Fth4IHM65l3tygpgzbVz32yksLa+srhXXSxubW9s75d29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6DrzW49UaRbJezOOqS/wQLKQEWys9NAV2AwJ5untpOdd9soVt+pOgRaJl5MK5Kj3yl/dfkQSQaUhHGvd8dzY+ClWhhFOJ6VuommMyQgPaMdSiQXVfjpNPUFHVumjMFL2SYOm6u+NFAutxyKwk1lKPe9l4n9eJzHhhZ8yGSeGSjI7FCYcmQhlFaA+U5QYPrYEE8VsVkSGWGFibFElW4I3/+VF0jypeqfVs7vTSu0qr6MIB3AIx+DBOdTgBurQAAIKnuEV3pwn58V5dz5mowUn39mHP3A+fwA3xpJV</latexit>

Tr(y2 · �)L2

<latexit sha1_base64="WY9KsXVzf1jn+C1rtXisewweLUo=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GITdgNES2DNhYWEfKC7LrMTibJkNkHM3fFsKS18VdsLBSx9Q/s/BsnyRaaeODC4Zx7ufcePxZcgWV9G7mV1bX1jfxmYWt7Z3fP3D9oqSiRlDVpJCLZ8YligoesCRwE68SSkcAXrO2PrqZ++55JxaOwAeOYuQEZhLzPKQEteSZ2gD1A2pCT0tirYIf2IsBOPOT49C698SoTzyxaZWsGvEzsjBRRhrpnfjm9iCYBC4EKolTXtmJwUyKBU8EmBSdRLCZ0RAasq2lIAqbcdPbJBJ9opYf7kdQVAp6pvydSEig1DnzdGRAYqkVvKv7ndRPoX7gpD+MEWEjni/qJwBDhaSy4xyWjIMaaECq5vhXTIZGEgg6voEOwF19eJq1K2a6Wz26rxdplFkceHaFjVEI2Okc1dI3qqIkoekTP6BW9GU/Gi/FufMxbc0Y2c4j+wPj8ATg/mWM=</latexit>

O2 :

<latexit sha1_base64="LiZaEe9HpYptrp9ssHJu9DBxA90=">AAAB9XicbVDLSsNAFL2pr1pfUZduBovgqiSlorgqunFnBfuANpbJdNIOnUzCzEQpof/hxoUibv0Xd/6NkzYLbT0wcDjnXu6Z48ecKe0431ZhZXVtfaO4Wdra3tnds/cPWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x9eZ336kUrFI3OtJTL0QDwULGMHaSA+9EOsRwTy9nfarl3277FScGdAycXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPC6bTUSxSNMRnjIe0aKnBIlZfOUk/RiVEGKIikeUKjmfp7I8WhUpPQN5NZSrXoZeJ/XjfRwYWXMhEnmgoyPxQkHOkIZRWgAZOUaD4xBBPJTFZERlhiok1RJVOCu/jlZdKqVtxa5eyuVq5f5XUU4QiO4RRcOIc63EADmkBAwjO8wpv1ZL1Y79bHfLRg5TuH8AfW5w85S5JW</latexit>

Tr(y3 · �)L3

<latexit sha1_base64="CRumdbaY/iOzTWClAtYse1YPhlo=">AAACCXicbVC7SgNBFJ31GeNr1dJmMAixCbsmomXQxsIiQl6QXZfZySQZMvtg5q64LGlt/BUbC0Vs/QM7/8bJo9DEAxcO59zLvff4seAKLOvbWFpeWV1bz23kN7e2d3bNvf2mihJJWYNGIpJtnygmeMgawEGwdiwZCXzBWv7wauy37plUPArrkMbMDUg/5D1OCWjJM7ED7AGyuhwVU6+MHdqNADvxgOOTu+zGK488s2CVrAnwIrFnpIBmqHnml9ONaBKwEKggSnVsKwY3IxI4FWyUdxLFYkKHpM86moYkYMrNJp+M8LFWurgXSV0h4In6eyIjgVJp4OvOgMBAzXtj8T+vk0Dvws14GCfAQjpd1EsEhgiPY8FdLhkFkWpCqOT6VkwHRBIKOry8DsGef3mRNE9LdqV0dlspVC9nceTQITpCRWSjc1RF16iGGoiiR/SMXtGb8WS8GO/Gx7R1yZjNHKA/MD5/ADtbmWU=</latexit>

O3 :

<latexit sha1_base64="dS6Y6+aXjCAeITCHCOzU6SZrj1k=">AAAB9XicbVDLSsNAFL2pr1pfVZduBovgqiRaUVwV3bizgn1AG8tkOmmHTiZhZqKUkP9w40IRt/6LO//GSZuFth4YOJxzL/fM8SLOlLbtb6uwtLyyulZcL21sbm3vlHf3WiqMJaFNEvJQdjysKGeCNjXTnHYiSXHgcdr2xteZ336kUrFQ3OtJRN0ADwXzGcHaSA+9AOsRwTy5Tfunl/1yxa7aU6BF4uSkAjka/fJXbxCSOKBCE46V6jp2pN0ES80Ip2mpFysaYTLGQ9o1VOCAKjeZpk7RkVEGyA+leUKjqfp7I8GBUpPAM5NZSjXvZeJ/XjfW/oWbMBHFmgoyO+THHOkQZRWgAZOUaD4xBBPJTFZERlhiok1RJVOCM//lRdI6qTq16tldrVK/yusowgEcwjE4cA51uIEGNIGAhGd4hTfryXqx3q2P2WjBynf24Q+szx860JJX</latexit>

` = (L+ L2 � L3)/2

<latexit sha1_base64="CiubRQOk+eqrTjPhB6SyOywLBCE=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARKmKdqRXdCEU3LrqoYB/QDkMmzbShmcyQZIQy1I2/4saFIm79C3f+jWk7C209cC+Hc+4luceLGJXKsr6NzMLi0vJKdjW3tr6xuWVu7zRkGAtM6jhkoWh5SBJGOakrqhhpRYKgwGOk6Q1uxn7zgQhJQ36vhhFxAtTj1KcYKS255l6HMAavYKEKj2HVLcET3c+OTkuumbeK1gRwntgpyYMUNdf86nRDHAeEK8yQlG3bipSTIKEoZmSU68SSRAgPUI+0NeUoINJJJheM4KFWutAPhS6u4ET9vZGgQMph4OnJAKm+nPXG4n9eO1b+pZNQHsWKcDx9yI8ZVCEcxwG7VBCs2FAThAXVf4W4jwTCSoeW0yHYsyfPk0apaJeL53flfOU6jSML9sEBKAAbXIAKuAU1UAcYPIJn8ArejCfjxXg3PqajGSPd2QV/YHz+ANc3k0o=</latexit>

`23 = (L2 + L3 � L)/2

<latexit sha1_base64="VXLLJbfvHHysekKk/8CvNp6x+rY=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBEqYk3Sim6EohsXXVSwD2hDmEyn7dDJJMxMhBK6cuOvuHGhiFu/wZ1/47TNQlsPXDiccy/33uNHjEplWd/GwuLS8spqZi27vrG5tW3u7NZlGAtMajhkoWj6SBJGOakpqhhpRoKgwGek4Q9uxn7jgQhJQ36vhhFxA9TjtEsxUlryzIM2YcxLnOIIXsF8xXPgCax4RXgKK8dnjmfmrII1AZwndkpyIEXVM7/anRDHAeEKMyRly7Yi5SZIKIoZGWXbsSQRwgPUIy1NOQqIdJPJGyN4pJUO7IZCF1dwov6eSFAg5TDwdWeAVF/OemPxP68Vq+6lm1AexYpwPF3UjRlUIRxnAjtUEKzYUBOEBdW3QtxHAmGlk8vqEOzZl+dJ3SnYpcL5XSlXvk7jyIB9cAjywAYXoAxuQRXUAAaP4Bm8gjfjyXgx3o2PaeuCkc7sgT8wPn8AYkmVOA==</latexit>

L� `

<latexit sha1_base64="LhrAJITX3linxHPVi2u/6QsRN7U=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYhBsDHcS0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpAIro3rfjsrq2vrG5uFreL2zu7efungsKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0e3Ubz2h0jyWj2acoB/RgeQhZ9RYqXV/TrooRK9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx27oScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE177GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLQheIsvL5PmRcWrVi4fquXaTR5HAY7hBM7AgyuowR3UoQEMRvAMr/DmJM6L8+58zFtXnHzmCP7A+fwBad6O+g==</latexit>



Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

SL(2) :

<latexit sha1_base64="lR/CwsqYAq/ixkQfIv8LLm8NllQ=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXIopV0MbCIqL5gOQIe5tNsmZv99jdE8KR/2BjoYit/8fOf+MmuUITHww83pthZl4QcaaN6347mZXVtfWN7GZua3tndy+/f9DQMlaE1onkUrUCrClngtYNM5y2IkVxGHDaDEbXU7/5RJVmUjyYcUT9EA8E6zOCjZUa97fF8ullN19wS+4MaJl4KSlAilo3/9XpSRKHVBjCsdZtz42Mn2BlGOF0kuvEmkaYjPCAti0VOKTaT2bXTtCJVXqoL5UtYdBM/T2R4FDrcRjYzhCboV70puJ/Xjs2/Qs/YSKKDRVkvqgfc2Qkmr6OekxRYvjYEkwUs7ciMsQKE2MDytkQvMWXl0mjXPIqpbO7SqF6lcaRhSM4hiJ4cA5VuIEa1IHAIzzDK7w50nlx3p2PeWvGSWcO4Q+czx/+244a</latexit>

Tr(DJ
+Z

L) + permutations

<latexit sha1_base64="vtMAFuPaUvh0D7r7Jt9n3uAC798=">AAACFXicbVDLSgNBEJz1GeMr6tHLYBAikbArih6DehDxoGASMS9mJx0dnH0w0yuGZX/Ci7/ixYMiXgVv/o2TTQ6aWDBQVFXT0+WGUmi07W9rYnJqemY2M5edX1hcWs6trFZ1ECkOFR7IQF25TIMUPlRQoISrUAHzXAk19+6o79fuQWkR+JfYC6HpsRtfdAVnaKR2bruB8IDxpUoKx63TdpFet862aJGmMmIcgvIiTMM6aefydslOQceJMyR5MsR5O/fV6AQ88sBHLpnWdccOsRkzhYJLSLKNSEPI+B27gbqhPvNAN+P0qoRuGqVDu4Eyz0eaqr8nYuZp3fNck/QY3upRry/+59Uj7B40Y+GHEYLPB4u6kaQY0H5FtCMUcJQ9QxhXwvyV8lumGEdTZNaU4IyePE6qOyVnt7R3sZsvHw7ryJB1skEKxCH7pExOyDmpEE4eyTN5JW/Wk/VivVsfg+iENZxZI39gff4AC9qezA==</latexit>

SU(2) :

<latexit sha1_base64="DLZE9oaOgVlsCnwnM+kxBZFHBBo=">AAAB7XicbVBNTwIxEJ31E/EL9eilkZjghewSjMYT0YtHjC6QwIZ0Sxcq3XbTdk0I4T948aAxXv0/3vw3FtiDgi+Z5OW9mczMCxPOtHHdb2dldW19YzO3ld/e2d3bLxwcNrRMFaE+kVyqVog15UxQ3zDDaStRFMchp81weDP1m09UaSbFgxklNIhxX7CIEWys1Lj3S5Wzq26h6JbdGdAy8TJShAz1buGr05MkjakwhGOt256bmGCMlWGE00m+k2qaYDLEfdq2VOCY6mA8u3aCTq3SQ5FUtoRBM/X3xBjHWo/i0HbG2Az0ojcV//PaqYkugzETSWqoIPNFUcqRkWj6OuoxRYnhI0swUczeisgAK0yMDShvQ/AWX14mjUrZq5bP76rF2nUWRw6O4QRK4MEF1OAW6uADgUd4hld4c6Tz4rw7H/PWFSebOYI/cD5/AAyyjiM=</latexit>

Tr(XJZL�J) + permutations

<latexit sha1_base64="epqjVn1Xf8appf+5Md8ecoUUsds=">AAACF3icbVDLSgNBEJz1GeMr6tHLYBAiYtgVRY+iFwkeIiQmmBezk04cnH0w0yuGZf/Ci7/ixYMiXvXm3zhZc9DEgoGiqpqeLjeUQqNtf1lT0zOzc/OZhezi0vLKam5t/UoHkeJQ5YEMVN1lGqTwoYoCJdRDBcxzJdTc27OhX7sDpUXgV3AQQstjfV/0BGdopE6u2ES4x7iikkK9XaLX7fhir5Ts0F2aGohxCMqLMI3rpJPL20U7BZ0kzojkyQjlTu6z2Q145IGPXDKtG44dYitmCgWXkGSbkYaQ8VvWh4ahPvNAt+L0roRuG6VLe4Eyz0eaqr8nYuZpPfBck/QY3uhxbyj+5zUi7B23YuGHEYLPfxb1IkkxoMOSaFco4CgHhjCuhPkr5TdMMY6myqwpwRk/eZJc7Redg+Lh5UH+5HRUR4Zski1SIA45IifknJRJlXDyQJ7IC3m1Hq1n6816/4lOWaOZDfIH1sc3902f2Q==</latexit>

O1 :

<latexit sha1_base64="7+qHpbc41Cm5lBCw8c5LIzW+c5g=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIorgqunFnBfuAdiyZNNOGJpkhyShl6H+4caGIW//FnX9jpp2Fth4IHM65l3tygpgzbVz32yksLa+srhXXSxubW9s75d29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6DrzW49UaRbJezOOqS/wQLKQEWys9NAV2AwJ5untpOdd9soVt+pOgRaJl5MK5Kj3yl/dfkQSQaUhHGvd8dzY+ClWhhFOJ6VuommMyQgPaMdSiQXVfjpNPUFHVumjMFL2SYOm6u+NFAutxyKwk1lKPe9l4n9eJzHhhZ8yGSeGSjI7FCYcmQhlFaA+U5QYPrYEE8VsVkSGWGFibFElW4I3/+VF0jypeqfVs7vTSu0qr6MIB3AIx+DBOdTgBurQAAIKnuEV3pwn58V5dz5mowUn39mHP3A+fwA3xpJV</latexit>

Tr(y2 · �)L2

<latexit sha1_base64="WY9KsXVzf1jn+C1rtXisewweLUo=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GITdgNES2DNhYWEfKC7LrMTibJkNkHM3fFsKS18VdsLBSx9Q/s/BsnyRaaeODC4Zx7ufcePxZcgWV9G7mV1bX1jfxmYWt7Z3fP3D9oqSiRlDVpJCLZ8YligoesCRwE68SSkcAXrO2PrqZ++55JxaOwAeOYuQEZhLzPKQEteSZ2gD1A2pCT0tirYIf2IsBOPOT49C698SoTzyxaZWsGvEzsjBRRhrpnfjm9iCYBC4EKolTXtmJwUyKBU8EmBSdRLCZ0RAasq2lIAqbcdPbJBJ9opYf7kdQVAp6pvydSEig1DnzdGRAYqkVvKv7ndRPoX7gpD+MEWEjni/qJwBDhaSy4xyWjIMaaECq5vhXTIZGEgg6voEOwF19eJq1K2a6Wz26rxdplFkceHaFjVEI2Okc1dI3qqIkoekTP6BW9GU/Gi/FufMxbc0Y2c4j+wPj8ATg/mWM=</latexit>

O2 :

<latexit sha1_base64="LiZaEe9HpYptrp9ssHJu9DBxA90=">AAAB9XicbVDLSsNAFL2pr1pfUZduBovgqiSlorgqunFnBfuANpbJdNIOnUzCzEQpof/hxoUibv0Xd/6NkzYLbT0wcDjnXu6Z48ecKe0431ZhZXVtfaO4Wdra3tnds/cPWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x9eZ336kUrFI3OtJTL0QDwULGMHaSA+9EOsRwTy9nfarl3277FScGdAycXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPC6bTUSxSNMRnjIe0aKnBIlZfOUk/RiVEGKIikeUKjmfp7I8WhUpPQN5NZSrXoZeJ/XjfRwYWXMhEnmgoyPxQkHOkIZRWgAZOUaD4xBBPJTFZERlhiok1RJVOCu/jlZdKqVtxa5eyuVq5f5XUU4QiO4RRcOIc63EADmkBAwjO8wpv1ZL1Y79bHfLRg5TuH8AfW5w85S5JW</latexit>

Tr(y3 · �)L3

<latexit sha1_base64="CRumdbaY/iOzTWClAtYse1YPhlo=">AAACCXicbVC7SgNBFJ31GeNr1dJmMAixCbsmomXQxsIiQl6QXZfZySQZMvtg5q64LGlt/BUbC0Vs/QM7/8bJo9DEAxcO59zLvff4seAKLOvbWFpeWV1bz23kN7e2d3bNvf2mihJJWYNGIpJtnygmeMgawEGwdiwZCXzBWv7wauy37plUPArrkMbMDUg/5D1OCWjJM7ED7AGyuhwVU6+MHdqNADvxgOOTu+zGK488s2CVrAnwIrFnpIBmqHnml9ONaBKwEKggSnVsKwY3IxI4FWyUdxLFYkKHpM86moYkYMrNJp+M8LFWurgXSV0h4In6eyIjgVJp4OvOgMBAzXtj8T+vk0Dvws14GCfAQjpd1EsEhgiPY8FdLhkFkWpCqOT6VkwHRBIKOry8DsGef3mRNE9LdqV0dlspVC9nceTQITpCRWSjc1RF16iGGoiiR/SMXtGb8WS8GO/Gx7R1yZjNHKA/MD5/ADtbmWU=</latexit>

O3 :

<latexit sha1_base64="dS6Y6+aXjCAeITCHCOzU6SZrj1k=">AAAB9XicbVDLSsNAFL2pr1pfVZduBovgqiRaUVwV3bizgn1AG8tkOmmHTiZhZqKUkP9w40IRt/6LO//GSZuFth4YOJxzL/fM8SLOlLbtb6uwtLyyulZcL21sbm3vlHf3WiqMJaFNEvJQdjysKGeCNjXTnHYiSXHgcdr2xteZ336kUrFQ3OtJRN0ADwXzGcHaSA+9AOsRwTy5Tfunl/1yxa7aU6BF4uSkAjka/fJXbxCSOKBCE46V6jp2pN0ES80Ip2mpFysaYTLGQ9o1VOCAKjeZpk7RkVEGyA+leUKjqfp7I8GBUpPAM5NZSjXvZeJ/XjfW/oWbMBHFmgoyO+THHOkQZRWgAZOUaD4xBBPJTFZERlhiok1RJVOCM//lRdI6qTq16tldrVK/yusowgEcwjE4cA51uIEGNIGAhGd4hTfryXqx3q2P2WjBynf24Q+szx860JJX</latexit>

` = (L+ L2 � L3)/2

<latexit sha1_base64="CiubRQOk+eqrTjPhB6SyOywLBCE=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARKmKdqRXdCEU3LrqoYB/QDkMmzbShmcyQZIQy1I2/4saFIm79C3f+jWk7C209cC+Hc+4luceLGJXKsr6NzMLi0vJKdjW3tr6xuWVu7zRkGAtM6jhkoWh5SBJGOakrqhhpRYKgwGOk6Q1uxn7zgQhJQ36vhhFxAtTj1KcYKS255l6HMAavYKEKj2HVLcET3c+OTkuumbeK1gRwntgpyYMUNdf86nRDHAeEK8yQlG3bipSTIKEoZmSU68SSRAgPUI+0NeUoINJJJheM4KFWutAPhS6u4ET9vZGgQMph4OnJAKm+nPXG4n9eO1b+pZNQHsWKcDx9yI8ZVCEcxwG7VBCs2FAThAXVf4W4jwTCSoeW0yHYsyfPk0apaJeL53flfOU6jSML9sEBKAAbXIAKuAU1UAcYPIJn8ArejCfjxXg3PqajGSPd2QV/YHz+ANc3k0o=</latexit>

`23 = (L2 + L3 � L)/2

<latexit sha1_base64="VXLLJbfvHHysekKk/8CvNp6x+rY=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBEqYk3Sim6EohsXXVSwD2hDmEyn7dDJJMxMhBK6cuOvuHGhiFu/wZ1/47TNQlsPXDiccy/33uNHjEplWd/GwuLS8spqZi27vrG5tW3u7NZlGAtMajhkoWj6SBJGOakpqhhpRoKgwGek4Q9uxn7jgQhJQ36vhhFxA9TjtEsxUlryzIM2YcxLnOIIXsF8xXPgCax4RXgKK8dnjmfmrII1AZwndkpyIEXVM7/anRDHAeEKMyRly7Yi5SZIKIoZGWXbsSQRwgPUIy1NOQqIdJPJGyN4pJUO7IZCF1dwov6eSFAg5TDwdWeAVF/OemPxP68Vq+6lm1AexYpwPF3UjRlUIRxnAjtUEKzYUBOEBdW3QtxHAmGlk8vqEOzZl+dJ3SnYpcL5XSlXvk7jyIB9cAjywAYXoAxuQRXUAAaP4Bm8gjfjyXgx3o2PaeuCkc7sgT8wPn8AYkmVOA==</latexit>

L� `

<latexit sha1_base64="LhrAJITX3linxHPVi2u/6QsRN7U=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYhBsDHcS0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpAIro3rfjsrq2vrG5uFreL2zu7efungsKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0e3Ubz2h0jyWj2acoB/RgeQhZ9RYqXV/TrooRK9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx27oScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE177GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLQheIsvL5PmRcWrVi4fquXaTR5HAY7hBM7AgyuowR3UoQEMRvAMr/DmJM6L8+58zFtXnHzmCP7A+fwBad6O+g==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>



Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

SL(2) :

<latexit sha1_base64="lR/CwsqYAq/ixkQfIv8LLm8NllQ=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXIopV0MbCIqL5gOQIe5tNsmZv99jdE8KR/2BjoYit/8fOf+MmuUITHww83pthZl4QcaaN6347mZXVtfWN7GZua3tndy+/f9DQMlaE1onkUrUCrClngtYNM5y2IkVxGHDaDEbXU7/5RJVmUjyYcUT9EA8E6zOCjZUa97fF8ullN19wS+4MaJl4KSlAilo3/9XpSRKHVBjCsdZtz42Mn2BlGOF0kuvEmkaYjPCAti0VOKTaT2bXTtCJVXqoL5UtYdBM/T2R4FDrcRjYzhCboV70puJ/Xjs2/Qs/YSKKDRVkvqgfc2Qkmr6OekxRYvjYEkwUs7ciMsQKE2MDytkQvMWXl0mjXPIqpbO7SqF6lcaRhSM4hiJ4cA5VuIEa1IHAIzzDK7w50nlx3p2PeWvGSWcO4Q+czx/+244a</latexit>

Tr(DJ
+Z

L) + permutations

<latexit sha1_base64="vtMAFuPaUvh0D7r7Jt9n3uAC798=">AAACFXicbVDLSgNBEJz1GeMr6tHLYBAikbArih6DehDxoGASMS9mJx0dnH0w0yuGZX/Ci7/ixYMiXgVv/o2TTQ6aWDBQVFXT0+WGUmi07W9rYnJqemY2M5edX1hcWs6trFZ1ECkOFR7IQF25TIMUPlRQoISrUAHzXAk19+6o79fuQWkR+JfYC6HpsRtfdAVnaKR2bruB8IDxpUoKx63TdpFet862aJGmMmIcgvIiTMM6aefydslOQceJMyR5MsR5O/fV6AQ88sBHLpnWdccOsRkzhYJLSLKNSEPI+B27gbqhPvNAN+P0qoRuGqVDu4Eyz0eaqr8nYuZp3fNck/QY3upRry/+59Uj7B40Y+GHEYLPB4u6kaQY0H5FtCMUcJQ9QxhXwvyV8lumGEdTZNaU4IyePE6qOyVnt7R3sZsvHw7ryJB1skEKxCH7pExOyDmpEE4eyTN5JW/Wk/VivVsfg+iENZxZI39gff4AC9qezA==</latexit>

SU(2) :

<latexit sha1_base64="DLZE9oaOgVlsCnwnM+kxBZFHBBo=">AAAB7XicbVBNTwIxEJ31E/EL9eilkZjghewSjMYT0YtHjC6QwIZ0Sxcq3XbTdk0I4T948aAxXv0/3vw3FtiDgi+Z5OW9mczMCxPOtHHdb2dldW19YzO3ld/e2d3bLxwcNrRMFaE+kVyqVog15UxQ3zDDaStRFMchp81weDP1m09UaSbFgxklNIhxX7CIEWys1Lj3S5Wzq26h6JbdGdAy8TJShAz1buGr05MkjakwhGOt256bmGCMlWGE00m+k2qaYDLEfdq2VOCY6mA8u3aCTq3SQ5FUtoRBM/X3xBjHWo/i0HbG2Az0ojcV//PaqYkugzETSWqoIPNFUcqRkWj6OuoxRYnhI0swUczeisgAK0yMDShvQ/AWX14mjUrZq5bP76rF2nUWRw6O4QRK4MEF1OAW6uADgUd4hld4c6Tz4rw7H/PWFSebOYI/cD5/AAyyjiM=</latexit>

Tr(XJZL�J) + permutations

<latexit sha1_base64="epqjVn1Xf8appf+5Md8ecoUUsds=">AAACF3icbVDLSgNBEJz1GeMr6tHLYBAiYtgVRY+iFwkeIiQmmBezk04cnH0w0yuGZf/Ci7/ixYMiXvXm3zhZc9DEgoGiqpqeLjeUQqNtf1lT0zOzc/OZhezi0vLKam5t/UoHkeJQ5YEMVN1lGqTwoYoCJdRDBcxzJdTc27OhX7sDpUXgV3AQQstjfV/0BGdopE6u2ES4x7iikkK9XaLX7fhir5Ts0F2aGohxCMqLMI3rpJPL20U7BZ0kzojkyQjlTu6z2Q145IGPXDKtG44dYitmCgWXkGSbkYaQ8VvWh4ahPvNAt+L0roRuG6VLe4Eyz0eaqr8nYuZpPfBck/QY3uhxbyj+5zUi7B23YuGHEYLPfxb1IkkxoMOSaFco4CgHhjCuhPkr5TdMMY6myqwpwRk/eZJc7Redg+Lh5UH+5HRUR4Zski1SIA45IifknJRJlXDyQJ7IC3m1Hq1n6816/4lOWaOZDfIH1sc3902f2Q==</latexit>

O1 :

<latexit sha1_base64="7+qHpbc41Cm5lBCw8c5LIzW+c5g=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIorgqunFnBfuAdiyZNNOGJpkhyShl6H+4caGIW//FnX9jpp2Fth4IHM65l3tygpgzbVz32yksLa+srhXXSxubW9s75d29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6DrzW49UaRbJezOOqS/wQLKQEWys9NAV2AwJ5untpOdd9soVt+pOgRaJl5MK5Kj3yl/dfkQSQaUhHGvd8dzY+ClWhhFOJ6VuommMyQgPaMdSiQXVfjpNPUFHVumjMFL2SYOm6u+NFAutxyKwk1lKPe9l4n9eJzHhhZ8yGSeGSjI7FCYcmQhlFaA+U5QYPrYEE8VsVkSGWGFibFElW4I3/+VF0jypeqfVs7vTSu0qr6MIB3AIx+DBOdTgBurQAAIKnuEV3pwn58V5dz5mowUn39mHP3A+fwA3xpJV</latexit>

Tr(y2 · �)L2

<latexit sha1_base64="WY9KsXVzf1jn+C1rtXisewweLUo=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GITdgNES2DNhYWEfKC7LrMTibJkNkHM3fFsKS18VdsLBSx9Q/s/BsnyRaaeODC4Zx7ufcePxZcgWV9G7mV1bX1jfxmYWt7Z3fP3D9oqSiRlDVpJCLZ8YligoesCRwE68SSkcAXrO2PrqZ++55JxaOwAeOYuQEZhLzPKQEteSZ2gD1A2pCT0tirYIf2IsBOPOT49C698SoTzyxaZWsGvEzsjBRRhrpnfjm9iCYBC4EKolTXtmJwUyKBU8EmBSdRLCZ0RAasq2lIAqbcdPbJBJ9opYf7kdQVAp6pvydSEig1DnzdGRAYqkVvKv7ndRPoX7gpD+MEWEjni/qJwBDhaSy4xyWjIMaaECq5vhXTIZGEgg6voEOwF19eJq1K2a6Wz26rxdplFkceHaFjVEI2Okc1dI3qqIkoekTP6BW9GU/Gi/FufMxbc0Y2c4j+wPj8ATg/mWM=</latexit>

O2 :

<latexit sha1_base64="LiZaEe9HpYptrp9ssHJu9DBxA90=">AAAB9XicbVDLSsNAFL2pr1pfUZduBovgqiSlorgqunFnBfuANpbJdNIOnUzCzEQpof/hxoUibv0Xd/6NkzYLbT0wcDjnXu6Z48ecKe0431ZhZXVtfaO4Wdra3tnds/cPWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x9eZ336kUrFI3OtJTL0QDwULGMHaSA+9EOsRwTy9nfarl3277FScGdAycXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPC6bTUSxSNMRnjIe0aKnBIlZfOUk/RiVEGKIikeUKjmfp7I8WhUpPQN5NZSrXoZeJ/XjfRwYWXMhEnmgoyPxQkHOkIZRWgAZOUaD4xBBPJTFZERlhiok1RJVOCu/jlZdKqVtxa5eyuVq5f5XUU4QiO4RRcOIc63EADmkBAwjO8wpv1ZL1Y79bHfLRg5TuH8AfW5w85S5JW</latexit>

Tr(y3 · �)L3

<latexit sha1_base64="CRumdbaY/iOzTWClAtYse1YPhlo=">AAACCXicbVC7SgNBFJ31GeNr1dJmMAixCbsmomXQxsIiQl6QXZfZySQZMvtg5q64LGlt/BUbC0Vs/QM7/8bJo9DEAxcO59zLvff4seAKLOvbWFpeWV1bz23kN7e2d3bNvf2mihJJWYNGIpJtnygmeMgawEGwdiwZCXzBWv7wauy37plUPArrkMbMDUg/5D1OCWjJM7ED7AGyuhwVU6+MHdqNADvxgOOTu+zGK488s2CVrAnwIrFnpIBmqHnml9ONaBKwEKggSnVsKwY3IxI4FWyUdxLFYkKHpM86moYkYMrNJp+M8LFWurgXSV0h4In6eyIjgVJp4OvOgMBAzXtj8T+vk0Dvws14GCfAQjpd1EsEhgiPY8FdLhkFkWpCqOT6VkwHRBIKOry8DsGef3mRNE9LdqV0dlspVC9nceTQITpCRWSjc1RF16iGGoiiR/SMXtGb8WS8GO/Gx7R1yZjNHKA/MD5/ADtbmWU=</latexit>

O3 :

<latexit sha1_base64="dS6Y6+aXjCAeITCHCOzU6SZrj1k=">AAAB9XicbVDLSsNAFL2pr1pfVZduBovgqiRaUVwV3bizgn1AG8tkOmmHTiZhZqKUkP9w40IRt/6LO//GSZuFth4YOJxzL/fM8SLOlLbtb6uwtLyyulZcL21sbm3vlHf3WiqMJaFNEvJQdjysKGeCNjXTnHYiSXHgcdr2xteZ336kUrFQ3OtJRN0ADwXzGcHaSA+9AOsRwTy5Tfunl/1yxa7aU6BF4uSkAjka/fJXbxCSOKBCE46V6jp2pN0ES80Ip2mpFysaYTLGQ9o1VOCAKjeZpk7RkVEGyA+leUKjqfp7I8GBUpPAM5NZSjXvZeJ/XjfW/oWbMBHFmgoyO+THHOkQZRWgAZOUaD4xBBPJTFZERlhiok1RJVOCM//lRdI6qTq16tldrVK/yusowgEcwjE4cA51uIEGNIGAhGd4hTfryXqx3q2P2WjBynf24Q+szx860JJX</latexit>

` = (L+ L2 � L3)/2

<latexit sha1_base64="CiubRQOk+eqrTjPhB6SyOywLBCE=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARKmKdqRXdCEU3LrqoYB/QDkMmzbShmcyQZIQy1I2/4saFIm79C3f+jWk7C209cC+Hc+4luceLGJXKsr6NzMLi0vJKdjW3tr6xuWVu7zRkGAtM6jhkoWh5SBJGOakrqhhpRYKgwGOk6Q1uxn7zgQhJQ36vhhFxAtTj1KcYKS255l6HMAavYKEKj2HVLcET3c+OTkuumbeK1gRwntgpyYMUNdf86nRDHAeEK8yQlG3bipSTIKEoZmSU68SSRAgPUI+0NeUoINJJJheM4KFWutAPhS6u4ET9vZGgQMph4OnJAKm+nPXG4n9eO1b+pZNQHsWKcDx9yI8ZVCEcxwG7VBCs2FAThAXVf4W4jwTCSoeW0yHYsyfPk0apaJeL53flfOU6jSML9sEBKAAbXIAKuAU1UAcYPIJn8ArejCfjxXg3PqajGSPd2QV/YHz+ANc3k0o=</latexit>

`23 = (L2 + L3 � L)/2

<latexit sha1_base64="VXLLJbfvHHysekKk/8CvNp6x+rY=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBEqYk3Sim6EohsXXVSwD2hDmEyn7dDJJMxMhBK6cuOvuHGhiFu/wZ1/47TNQlsPXDiccy/33uNHjEplWd/GwuLS8spqZi27vrG5tW3u7NZlGAtMajhkoWj6SBJGOakpqhhpRoKgwGek4Q9uxn7jgQhJQ36vhhFxA9TjtEsxUlryzIM2YcxLnOIIXsF8xXPgCax4RXgKK8dnjmfmrII1AZwndkpyIEXVM7/anRDHAeEKMyRly7Yi5SZIKIoZGWXbsSQRwgPUIy1NOQqIdJPJGyN4pJUO7IZCF1dwov6eSFAg5TDwdWeAVF/OemPxP68Vq+6lm1AexYpwPF3UjRlUIRxnAjtUEKzYUBOEBdW3QtxHAmGlk8vqEOzZl+dJ3SnYpcL5XSlXvk7jyIB9cAjywAYXoAxuQRXUAAaP4Bm8gjfjyXgx3o2PaeuCkc7sgT8wPn8AYkmVOA==</latexit>

L� `

<latexit sha1_base64="LhrAJITX3linxHPVi2u/6QsRN7U=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYhBsDHcS0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpAIro3rfjsrq2vrG5uFreL2zu7efungsKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0e3Ubz2h0jyWj2acoB/RgeQhZ9RYqXV/TrooRK9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx27oScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE177GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLQheIsvL5PmRcWrVi4fquXaTR5HAY7hBM7AgyuowR3UoQEMRvAMr/DmJM6L8+58zFtXnHzmCP7A+fwBad6O+g==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

NBPS wave-function diagonalize 1-loop H

<latexit sha1_base64="hsdiBXqAXzXpnZ7Qmbt+VQuRYrY=">AAACEHicbVDLTgIxFO34RHyhLt00EqMbyAzR6JLghpXBKI8ECemUO9DQaSdtB4OET3Djr7hxoTFuXbrzb+wACxVP0uTknHtze44fcaaN6345C4tLyyurqbX0+sbm1nZmZ7emZawoVKnkUjV8ooEzAVXDDIdGpICEPoe6379I/PoAlGZS3JhhBK2QdAULGCXGSu3M0WWpco3vyAByQSxoIuIOI10pCGf3gL0clzLC5XYm6+bdCfA88WYki2aotDOftx1J4xCEoZxo3fTcyLRGRBlGOYzTt7GGiNA+6ULTUkFC0K3RJNAYH1qlgwOp7BMGT9SfGyMSaj0MfTsZEtPTf71E/M9rxiY4b42YiGIDgk4PBTHHRuKkHRtdATV8mHRAFbN/xbRHFKHGdpi2JXh/I8+TWiHvneRPrwrZYmlWRwrtowN0jDx0hoqojCqoiih6QE/oBb06j86z8+a8T0cXnNnOHvoF5+MbPlOcFw==</latexit>



Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

SL(2) :

<latexit sha1_base64="lR/CwsqYAq/ixkQfIv8LLm8NllQ=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXIopV0MbCIqL5gOQIe5tNsmZv99jdE8KR/2BjoYit/8fOf+MmuUITHww83pthZl4QcaaN6347mZXVtfWN7GZua3tndy+/f9DQMlaE1onkUrUCrClngtYNM5y2IkVxGHDaDEbXU7/5RJVmUjyYcUT9EA8E6zOCjZUa97fF8ullN19wS+4MaJl4KSlAilo3/9XpSRKHVBjCsdZtz42Mn2BlGOF0kuvEmkaYjPCAti0VOKTaT2bXTtCJVXqoL5UtYdBM/T2R4FDrcRjYzhCboV70puJ/Xjs2/Qs/YSKKDRVkvqgfc2Qkmr6OekxRYvjYEkwUs7ciMsQKE2MDytkQvMWXl0mjXPIqpbO7SqF6lcaRhSM4hiJ4cA5VuIEa1IHAIzzDK7w50nlx3p2PeWvGSWcO4Q+czx/+244a</latexit>

Tr(DJ
+Z

L) + permutations

<latexit sha1_base64="vtMAFuPaUvh0D7r7Jt9n3uAC798=">AAACFXicbVDLSgNBEJz1GeMr6tHLYBAikbArih6DehDxoGASMS9mJx0dnH0w0yuGZX/Ci7/ixYMiXgVv/o2TTQ6aWDBQVFXT0+WGUmi07W9rYnJqemY2M5edX1hcWs6trFZ1ECkOFR7IQF25TIMUPlRQoISrUAHzXAk19+6o79fuQWkR+JfYC6HpsRtfdAVnaKR2bruB8IDxpUoKx63TdpFet862aJGmMmIcgvIiTMM6aefydslOQceJMyR5MsR5O/fV6AQ88sBHLpnWdccOsRkzhYJLSLKNSEPI+B27gbqhPvNAN+P0qoRuGqVDu4Eyz0eaqr8nYuZp3fNck/QY3upRry/+59Uj7B40Y+GHEYLPB4u6kaQY0H5FtCMUcJQ9QxhXwvyV8lumGEdTZNaU4IyePE6qOyVnt7R3sZsvHw7ryJB1skEKxCH7pExOyDmpEE4eyTN5JW/Wk/VivVsfg+iENZxZI39gff4AC9qezA==</latexit>

SU(2) :

<latexit sha1_base64="DLZE9oaOgVlsCnwnM+kxBZFHBBo=">AAAB7XicbVBNTwIxEJ31E/EL9eilkZjghewSjMYT0YtHjC6QwIZ0Sxcq3XbTdk0I4T948aAxXv0/3vw3FtiDgi+Z5OW9mczMCxPOtHHdb2dldW19YzO3ld/e2d3bLxwcNrRMFaE+kVyqVog15UxQ3zDDaStRFMchp81weDP1m09UaSbFgxklNIhxX7CIEWys1Lj3S5Wzq26h6JbdGdAy8TJShAz1buGr05MkjakwhGOt256bmGCMlWGE00m+k2qaYDLEfdq2VOCY6mA8u3aCTq3SQ5FUtoRBM/X3xBjHWo/i0HbG2Az0ojcV//PaqYkugzETSWqoIPNFUcqRkWj6OuoxRYnhI0swUczeisgAK0yMDShvQ/AWX14mjUrZq5bP76rF2nUWRw6O4QRK4MEF1OAW6uADgUd4hld4c6Tz4rw7H/PWFSebOYI/cD5/AAyyjiM=</latexit>

Tr(XJZL�J) + permutations

<latexit sha1_base64="epqjVn1Xf8appf+5Md8ecoUUsds=">AAACF3icbVDLSgNBEJz1GeMr6tHLYBAiYtgVRY+iFwkeIiQmmBezk04cnH0w0yuGZf/Ci7/ixYMiXvXm3zhZc9DEgoGiqpqeLjeUQqNtf1lT0zOzc/OZhezi0vLKam5t/UoHkeJQ5YEMVN1lGqTwoYoCJdRDBcxzJdTc27OhX7sDpUXgV3AQQstjfV/0BGdopE6u2ES4x7iikkK9XaLX7fhir5Ts0F2aGohxCMqLMI3rpJPL20U7BZ0kzojkyQjlTu6z2Q145IGPXDKtG44dYitmCgWXkGSbkYaQ8VvWh4ahPvNAt+L0roRuG6VLe4Eyz0eaqr8nYuZpPfBck/QY3uhxbyj+5zUi7B23YuGHEYLPfxb1IkkxoMOSaFco4CgHhjCuhPkr5TdMMY6myqwpwRk/eZJc7Redg+Lh5UH+5HRUR4Zski1SIA45IifknJRJlXDyQJ7IC3m1Hq1n6816/4lOWaOZDfIH1sc3902f2Q==</latexit>

O1 :

<latexit sha1_base64="7+qHpbc41Cm5lBCw8c5LIzW+c5g=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIorgqunFnBfuAdiyZNNOGJpkhyShl6H+4caGIW//FnX9jpp2Fth4IHM65l3tygpgzbVz32yksLa+srhXXSxubW9s75d29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6DrzW49UaRbJezOOqS/wQLKQEWys9NAV2AwJ5untpOdd9soVt+pOgRaJl5MK5Kj3yl/dfkQSQaUhHGvd8dzY+ClWhhFOJ6VuommMyQgPaMdSiQXVfjpNPUFHVumjMFL2SYOm6u+NFAutxyKwk1lKPe9l4n9eJzHhhZ8yGSeGSjI7FCYcmQhlFaA+U5QYPrYEE8VsVkSGWGFibFElW4I3/+VF0jypeqfVs7vTSu0qr6MIB3AIx+DBOdTgBurQAAIKnuEV3pwn58V5dz5mowUn39mHP3A+fwA3xpJV</latexit>

Tr(y2 · �)L2

<latexit sha1_base64="WY9KsXVzf1jn+C1rtXisewweLUo=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GITdgNES2DNhYWEfKC7LrMTibJkNkHM3fFsKS18VdsLBSx9Q/s/BsnyRaaeODC4Zx7ufcePxZcgWV9G7mV1bX1jfxmYWt7Z3fP3D9oqSiRlDVpJCLZ8YligoesCRwE68SSkcAXrO2PrqZ++55JxaOwAeOYuQEZhLzPKQEteSZ2gD1A2pCT0tirYIf2IsBOPOT49C698SoTzyxaZWsGvEzsjBRRhrpnfjm9iCYBC4EKolTXtmJwUyKBU8EmBSdRLCZ0RAasq2lIAqbcdPbJBJ9opYf7kdQVAp6pvydSEig1DnzdGRAYqkVvKv7ndRPoX7gpD+MEWEjni/qJwBDhaSy4xyWjIMaaECq5vhXTIZGEgg6voEOwF19eJq1K2a6Wz26rxdplFkceHaFjVEI2Okc1dI3qqIkoekTP6BW9GU/Gi/FufMxbc0Y2c4j+wPj8ATg/mWM=</latexit>

O2 :

<latexit sha1_base64="LiZaEe9HpYptrp9ssHJu9DBxA90=">AAAB9XicbVDLSsNAFL2pr1pfUZduBovgqiSlorgqunFnBfuANpbJdNIOnUzCzEQpof/hxoUibv0Xd/6NkzYLbT0wcDjnXu6Z48ecKe0431ZhZXVtfaO4Wdra3tnds/cPWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x9eZ336kUrFI3OtJTL0QDwULGMHaSA+9EOsRwTy9nfarl3277FScGdAycXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPC6bTUSxSNMRnjIe0aKnBIlZfOUk/RiVEGKIikeUKjmfp7I8WhUpPQN5NZSrXoZeJ/XjfRwYWXMhEnmgoyPxQkHOkIZRWgAZOUaD4xBBPJTFZERlhiok1RJVOCu/jlZdKqVtxa5eyuVq5f5XUU4QiO4RRcOIc63EADmkBAwjO8wpv1ZL1Y79bHfLRg5TuH8AfW5w85S5JW</latexit>

Tr(y3 · �)L3

<latexit sha1_base64="CRumdbaY/iOzTWClAtYse1YPhlo=">AAACCXicbVC7SgNBFJ31GeNr1dJmMAixCbsmomXQxsIiQl6QXZfZySQZMvtg5q64LGlt/BUbC0Vs/QM7/8bJo9DEAxcO59zLvff4seAKLOvbWFpeWV1bz23kN7e2d3bNvf2mihJJWYNGIpJtnygmeMgawEGwdiwZCXzBWv7wauy37plUPArrkMbMDUg/5D1OCWjJM7ED7AGyuhwVU6+MHdqNADvxgOOTu+zGK488s2CVrAnwIrFnpIBmqHnml9ONaBKwEKggSnVsKwY3IxI4FWyUdxLFYkKHpM86moYkYMrNJp+M8LFWurgXSV0h4In6eyIjgVJp4OvOgMBAzXtj8T+vk0Dvws14GCfAQjpd1EsEhgiPY8FdLhkFkWpCqOT6VkwHRBIKOry8DsGef3mRNE9LdqV0dlspVC9nceTQITpCRWSjc1RF16iGGoiiR/SMXtGb8WS8GO/Gx7R1yZjNHKA/MD5/ADtbmWU=</latexit>

O3 :

<latexit sha1_base64="dS6Y6+aXjCAeITCHCOzU6SZrj1k=">AAAB9XicbVDLSsNAFL2pr1pfVZduBovgqiRaUVwV3bizgn1AG8tkOmmHTiZhZqKUkP9w40IRt/6LO//GSZuFth4YOJxzL/fM8SLOlLbtb6uwtLyyulZcL21sbm3vlHf3WiqMJaFNEvJQdjysKGeCNjXTnHYiSXHgcdr2xteZ336kUrFQ3OtJRN0ADwXzGcHaSA+9AOsRwTy5Tfunl/1yxa7aU6BF4uSkAjka/fJXbxCSOKBCE46V6jp2pN0ES80Ip2mpFysaYTLGQ9o1VOCAKjeZpk7RkVEGyA+leUKjqfp7I8GBUpPAM5NZSjXvZeJ/XjfW/oWbMBHFmgoyO+THHOkQZRWgAZOUaD4xBBPJTFZERlhiok1RJVOCM//lRdI6qTq16tldrVK/yusowgEcwjE4cA51uIEGNIGAhGd4hTfryXqx3q2P2WjBynf24Q+szx860JJX</latexit>

` = (L+ L2 � L3)/2

<latexit sha1_base64="CiubRQOk+eqrTjPhB6SyOywLBCE=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARKmKdqRXdCEU3LrqoYB/QDkMmzbShmcyQZIQy1I2/4saFIm79C3f+jWk7C209cC+Hc+4luceLGJXKsr6NzMLi0vJKdjW3tr6xuWVu7zRkGAtM6jhkoWh5SBJGOakrqhhpRYKgwGOk6Q1uxn7zgQhJQ36vhhFxAtTj1KcYKS255l6HMAavYKEKj2HVLcET3c+OTkuumbeK1gRwntgpyYMUNdf86nRDHAeEK8yQlG3bipSTIKEoZmSU68SSRAgPUI+0NeUoINJJJheM4KFWutAPhS6u4ET9vZGgQMph4OnJAKm+nPXG4n9eO1b+pZNQHsWKcDx9yI8ZVCEcxwG7VBCs2FAThAXVf4W4jwTCSoeW0yHYsyfPk0apaJeL53flfOU6jSML9sEBKAAbXIAKuAU1UAcYPIJn8ArejCfjxXg3PqajGSPd2QV/YHz+ANc3k0o=</latexit>

`23 = (L2 + L3 � L)/2

<latexit sha1_base64="VXLLJbfvHHysekKk/8CvNp6x+rY=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBEqYk3Sim6EohsXXVSwD2hDmEyn7dDJJMxMhBK6cuOvuHGhiFu/wZ1/47TNQlsPXDiccy/33uNHjEplWd/GwuLS8spqZi27vrG5tW3u7NZlGAtMajhkoWj6SBJGOakpqhhpRoKgwGek4Q9uxn7jgQhJQ36vhhFxA9TjtEsxUlryzIM2YcxLnOIIXsF8xXPgCax4RXgKK8dnjmfmrII1AZwndkpyIEXVM7/anRDHAeEKMyRly7Yi5SZIKIoZGWXbsSQRwgPUIy1NOQqIdJPJGyN4pJUO7IZCF1dwov6eSFAg5TDwdWeAVF/OemPxP68Vq+6lm1AexYpwPF3UjRlUIRxnAjtUEKzYUBOEBdW3QtxHAmGlk8vqEOzZl+dJ3SnYpcL5XSlXvk7jyIB9cAjywAYXoAxuQRXUAAaP4Bm8gjfjyXgx3o2PaeuCkc7sgT8wPn8AYkmVOA==</latexit>

L� `

<latexit sha1_base64="LhrAJITX3linxHPVi2u/6QsRN7U=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYhBsDHcS0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpAIro3rfjsrq2vrG5uFreL2zu7efungsKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0e3Ubz2h0jyWj2acoB/RgeQhZ9RYqXV/TrooRK9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx27oScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE177GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLQheIsvL5PmRcWrVi4fquXaTR5HAY7hBM7AgyuowR3UoQEMRvAMr/DmJM6L8+58zFtXnHzmCP7A+fwBad6O+g==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

NBPS wave-function diagonalize 1-loop H

<latexit sha1_base64="hsdiBXqAXzXpnZ7Qmbt+VQuRYrY=">AAACEHicbVDLTgIxFO34RHyhLt00EqMbyAzR6JLghpXBKI8ECemUO9DQaSdtB4OET3Djr7hxoTFuXbrzb+wACxVP0uTknHtze44fcaaN6345C4tLyyurqbX0+sbm1nZmZ7emZawoVKnkUjV8ooEzAVXDDIdGpICEPoe6379I/PoAlGZS3JhhBK2QdAULGCXGSu3M0WWpco3vyAByQSxoIuIOI10pCGf3gL0clzLC5XYm6+bdCfA88WYki2aotDOftx1J4xCEoZxo3fTcyLRGRBlGOYzTt7GGiNA+6ULTUkFC0K3RJNAYH1qlgwOp7BMGT9SfGyMSaj0MfTsZEtPTf71E/M9rxiY4b42YiGIDgk4PBTHHRuKkHRtdATV8mHRAFbN/xbRHFKHGdpi2JXh/I8+TWiHvneRPrwrZYmlWRwrtowN0jDx0hoqojCqoiih6QE/oBb06j86z8+a8T0cXnNnOHvoF5+MbPlOcFw==</latexit>

Structure constant by Wick contractions

<latexit sha1_base64="WpJwYys7rSZ0m1bw4lG41iQpHYc=">AAACEHicbVC7TsMwFHV4lvIKMLJYVAimKqlAMFawMBZBH1IbVY7rtFYdJ7JvkKKon8DCr7AwgBArIxt/g9NmgJYjWTo651z53uPHgmtwnG9raXlldW29tFHe3Nre2bX39ls6ShRlTRqJSHV8opngkjWBg2CdWDES+oK1/fF17rcfmNI8kveQxswLyVDygFMCRurbJ3egEgqJYphGUgORgP0Utzkd5wIoQvOg7tsVp+pMgReJW5AKKtDo21+9QUSTkEmggmjddZ0YvIwo4FSwSbmXaBYTOiZD1jVUkpBpL5seNMHHRhngIFLmmYWm6u+JjIRap6FvkiGBkZ73cvE/r5tAcOllXMYJMElnHwWJwBDhvB084IpREKkhhCpudsV0RPISTIdlU4I7f/IiadWq7ln1/LZWqV8VdZTQITpCp8hFF6iOblADNRFFj+gZvaI368l6sd6tj1l0ySpmDtAfWJ8/ZCOdcg==</latexit>



Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

SL(2) :

<latexit sha1_base64="lR/CwsqYAq/ixkQfIv8LLm8NllQ=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXIopV0MbCIqL5gOQIe5tNsmZv99jdE8KR/2BjoYit/8fOf+MmuUITHww83pthZl4QcaaN6347mZXVtfWN7GZua3tndy+/f9DQMlaE1onkUrUCrClngtYNM5y2IkVxGHDaDEbXU7/5RJVmUjyYcUT9EA8E6zOCjZUa97fF8ullN19wS+4MaJl4KSlAilo3/9XpSRKHVBjCsdZtz42Mn2BlGOF0kuvEmkaYjPCAti0VOKTaT2bXTtCJVXqoL5UtYdBM/T2R4FDrcRjYzhCboV70puJ/Xjs2/Qs/YSKKDRVkvqgfc2Qkmr6OekxRYvjYEkwUs7ciMsQKE2MDytkQvMWXl0mjXPIqpbO7SqF6lcaRhSM4hiJ4cA5VuIEa1IHAIzzDK7w50nlx3p2PeWvGSWcO4Q+czx/+244a</latexit>

Tr(DJ
+Z

L) + permutations

<latexit sha1_base64="vtMAFuPaUvh0D7r7Jt9n3uAC798=">AAACFXicbVDLSgNBEJz1GeMr6tHLYBAikbArih6DehDxoGASMS9mJx0dnH0w0yuGZX/Ci7/ixYMiXgVv/o2TTQ6aWDBQVFXT0+WGUmi07W9rYnJqemY2M5edX1hcWs6trFZ1ECkOFR7IQF25TIMUPlRQoISrUAHzXAk19+6o79fuQWkR+JfYC6HpsRtfdAVnaKR2bruB8IDxpUoKx63TdpFet862aJGmMmIcgvIiTMM6aefydslOQceJMyR5MsR5O/fV6AQ88sBHLpnWdccOsRkzhYJLSLKNSEPI+B27gbqhPvNAN+P0qoRuGqVDu4Eyz0eaqr8nYuZp3fNck/QY3upRry/+59Uj7B40Y+GHEYLPB4u6kaQY0H5FtCMUcJQ9QxhXwvyV8lumGEdTZNaU4IyePE6qOyVnt7R3sZsvHw7ryJB1skEKxCH7pExOyDmpEE4eyTN5JW/Wk/VivVsfg+iENZxZI39gff4AC9qezA==</latexit>

SU(2) :

<latexit sha1_base64="DLZE9oaOgVlsCnwnM+kxBZFHBBo=">AAAB7XicbVBNTwIxEJ31E/EL9eilkZjghewSjMYT0YtHjC6QwIZ0Sxcq3XbTdk0I4T948aAxXv0/3vw3FtiDgi+Z5OW9mczMCxPOtHHdb2dldW19YzO3ld/e2d3bLxwcNrRMFaE+kVyqVog15UxQ3zDDaStRFMchp81weDP1m09UaSbFgxklNIhxX7CIEWys1Lj3S5Wzq26h6JbdGdAy8TJShAz1buGr05MkjakwhGOt256bmGCMlWGE00m+k2qaYDLEfdq2VOCY6mA8u3aCTq3SQ5FUtoRBM/X3xBjHWo/i0HbG2Az0ojcV//PaqYkugzETSWqoIPNFUcqRkWj6OuoxRYnhI0swUczeisgAK0yMDShvQ/AWX14mjUrZq5bP76rF2nUWRw6O4QRK4MEF1OAW6uADgUd4hld4c6Tz4rw7H/PWFSebOYI/cD5/AAyyjiM=</latexit>

Tr(XJZL�J) + permutations

<latexit sha1_base64="epqjVn1Xf8appf+5Md8ecoUUsds=">AAACF3icbVDLSgNBEJz1GeMr6tHLYBAiYtgVRY+iFwkeIiQmmBezk04cnH0w0yuGZf/Ci7/ixYMiXvXm3zhZc9DEgoGiqpqeLjeUQqNtf1lT0zOzc/OZhezi0vLKam5t/UoHkeJQ5YEMVN1lGqTwoYoCJdRDBcxzJdTc27OhX7sDpUXgV3AQQstjfV/0BGdopE6u2ES4x7iikkK9XaLX7fhir5Ts0F2aGohxCMqLMI3rpJPL20U7BZ0kzojkyQjlTu6z2Q145IGPXDKtG44dYitmCgWXkGSbkYaQ8VvWh4ahPvNAt+L0roRuG6VLe4Eyz0eaqr8nYuZpPfBck/QY3uhxbyj+5zUi7B23YuGHEYLPfxb1IkkxoMOSaFco4CgHhjCuhPkr5TdMMY6myqwpwRk/eZJc7Redg+Lh5UH+5HRUR4Zski1SIA45IifknJRJlXDyQJ7IC3m1Hq1n6816/4lOWaOZDfIH1sc3902f2Q==</latexit>

O1 :

<latexit sha1_base64="7+qHpbc41Cm5lBCw8c5LIzW+c5g=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIorgqunFnBfuAdiyZNNOGJpkhyShl6H+4caGIW//FnX9jpp2Fth4IHM65l3tygpgzbVz32yksLa+srhXXSxubW9s75d29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6DrzW49UaRbJezOOqS/wQLKQEWys9NAV2AwJ5untpOdd9soVt+pOgRaJl5MK5Kj3yl/dfkQSQaUhHGvd8dzY+ClWhhFOJ6VuommMyQgPaMdSiQXVfjpNPUFHVumjMFL2SYOm6u+NFAutxyKwk1lKPe9l4n9eJzHhhZ8yGSeGSjI7FCYcmQhlFaA+U5QYPrYEE8VsVkSGWGFibFElW4I3/+VF0jypeqfVs7vTSu0qr6MIB3AIx+DBOdTgBurQAAIKnuEV3pwn58V5dz5mowUn39mHP3A+fwA3xpJV</latexit>

Tr(y2 · �)L2

<latexit sha1_base64="WY9KsXVzf1jn+C1rtXisewweLUo=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GITdgNES2DNhYWEfKC7LrMTibJkNkHM3fFsKS18VdsLBSx9Q/s/BsnyRaaeODC4Zx7ufcePxZcgWV9G7mV1bX1jfxmYWt7Z3fP3D9oqSiRlDVpJCLZ8YligoesCRwE68SSkcAXrO2PrqZ++55JxaOwAeOYuQEZhLzPKQEteSZ2gD1A2pCT0tirYIf2IsBOPOT49C698SoTzyxaZWsGvEzsjBRRhrpnfjm9iCYBC4EKolTXtmJwUyKBU8EmBSdRLCZ0RAasq2lIAqbcdPbJBJ9opYf7kdQVAp6pvydSEig1DnzdGRAYqkVvKv7ndRPoX7gpD+MEWEjni/qJwBDhaSy4xyWjIMaaECq5vhXTIZGEgg6voEOwF19eJq1K2a6Wz26rxdplFkceHaFjVEI2Okc1dI3qqIkoekTP6BW9GU/Gi/FufMxbc0Y2c4j+wPj8ATg/mWM=</latexit>

O2 :

<latexit sha1_base64="LiZaEe9HpYptrp9ssHJu9DBxA90=">AAAB9XicbVDLSsNAFL2pr1pfUZduBovgqiSlorgqunFnBfuANpbJdNIOnUzCzEQpof/hxoUibv0Xd/6NkzYLbT0wcDjnXu6Z48ecKe0431ZhZXVtfaO4Wdra3tnds/cPWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x9eZ336kUrFI3OtJTL0QDwULGMHaSA+9EOsRwTy9nfarl3277FScGdAycXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPC6bTUSxSNMRnjIe0aKnBIlZfOUk/RiVEGKIikeUKjmfp7I8WhUpPQN5NZSrXoZeJ/XjfRwYWXMhEnmgoyPxQkHOkIZRWgAZOUaD4xBBPJTFZERlhiok1RJVOCu/jlZdKqVtxa5eyuVq5f5XUU4QiO4RRcOIc63EADmkBAwjO8wpv1ZL1Y79bHfLRg5TuH8AfW5w85S5JW</latexit>

Tr(y3 · �)L3

<latexit sha1_base64="CRumdbaY/iOzTWClAtYse1YPhlo=">AAACCXicbVC7SgNBFJ31GeNr1dJmMAixCbsmomXQxsIiQl6QXZfZySQZMvtg5q64LGlt/BUbC0Vs/QM7/8bJo9DEAxcO59zLvff4seAKLOvbWFpeWV1bz23kN7e2d3bNvf2mihJJWYNGIpJtnygmeMgawEGwdiwZCXzBWv7wauy37plUPArrkMbMDUg/5D1OCWjJM7ED7AGyuhwVU6+MHdqNADvxgOOTu+zGK488s2CVrAnwIrFnpIBmqHnml9ONaBKwEKggSnVsKwY3IxI4FWyUdxLFYkKHpM86moYkYMrNJp+M8LFWurgXSV0h4In6eyIjgVJp4OvOgMBAzXtj8T+vk0Dvws14GCfAQjpd1EsEhgiPY8FdLhkFkWpCqOT6VkwHRBIKOry8DsGef3mRNE9LdqV0dlspVC9nceTQITpCRWSjc1RF16iGGoiiR/SMXtGb8WS8GO/Gx7R1yZjNHKA/MD5/ADtbmWU=</latexit>

O3 :

<latexit sha1_base64="dS6Y6+aXjCAeITCHCOzU6SZrj1k=">AAAB9XicbVDLSsNAFL2pr1pfVZduBovgqiRaUVwV3bizgn1AG8tkOmmHTiZhZqKUkP9w40IRt/6LO//GSZuFth4YOJxzL/fM8SLOlLbtb6uwtLyyulZcL21sbm3vlHf3WiqMJaFNEvJQdjysKGeCNjXTnHYiSXHgcdr2xteZ336kUrFQ3OtJRN0ADwXzGcHaSA+9AOsRwTy5Tfunl/1yxa7aU6BF4uSkAjka/fJXbxCSOKBCE46V6jp2pN0ES80Ip2mpFysaYTLGQ9o1VOCAKjeZpk7RkVEGyA+leUKjqfp7I8GBUpPAM5NZSjXvZeJ/XjfW/oWbMBHFmgoyO+THHOkQZRWgAZOUaD4xBBPJTFZERlhiok1RJVOCM//lRdI6qTq16tldrVK/yusowgEcwjE4cA51uIEGNIGAhGd4hTfryXqx3q2P2WjBynf24Q+szx860JJX</latexit>

` = (L+ L2 � L3)/2

<latexit sha1_base64="CiubRQOk+eqrTjPhB6SyOywLBCE=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARKmKdqRXdCEU3LrqoYB/QDkMmzbShmcyQZIQy1I2/4saFIm79C3f+jWk7C209cC+Hc+4luceLGJXKsr6NzMLi0vJKdjW3tr6xuWVu7zRkGAtM6jhkoWh5SBJGOakrqhhpRYKgwGOk6Q1uxn7zgQhJQ36vhhFxAtTj1KcYKS255l6HMAavYKEKj2HVLcET3c+OTkuumbeK1gRwntgpyYMUNdf86nRDHAeEK8yQlG3bipSTIKEoZmSU68SSRAgPUI+0NeUoINJJJheM4KFWutAPhS6u4ET9vZGgQMph4OnJAKm+nPXG4n9eO1b+pZNQHsWKcDx9yI8ZVCEcxwG7VBCs2FAThAXVf4W4jwTCSoeW0yHYsyfPk0apaJeL53flfOU6jSML9sEBKAAbXIAKuAU1UAcYPIJn8ArejCfjxXg3PqajGSPd2QV/YHz+ANc3k0o=</latexit>

`23 = (L2 + L3 � L)/2

<latexit sha1_base64="VXLLJbfvHHysekKk/8CvNp6x+rY=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBEqYk3Sim6EohsXXVSwD2hDmEyn7dDJJMxMhBK6cuOvuHGhiFu/wZ1/47TNQlsPXDiccy/33uNHjEplWd/GwuLS8spqZi27vrG5tW3u7NZlGAtMajhkoWj6SBJGOakpqhhpRoKgwGek4Q9uxn7jgQhJQ36vhhFxA9TjtEsxUlryzIM2YcxLnOIIXsF8xXPgCax4RXgKK8dnjmfmrII1AZwndkpyIEXVM7/anRDHAeEKMyRly7Yi5SZIKIoZGWXbsSQRwgPUIy1NOQqIdJPJGyN4pJUO7IZCF1dwov6eSFAg5TDwdWeAVF/OemPxP68Vq+6lm1AexYpwPF3UjRlUIRxnAjtUEKzYUBOEBdW3QtxHAmGlk8vqEOzZl+dJ3SnYpcL5XSlXvk7jyIB9cAjywAYXoAxuQRXUAAaP4Bm8gjfjyXgx3o2PaeuCkc7sgT8wPn8AYkmVOA==</latexit>

L� `

<latexit sha1_base64="LhrAJITX3linxHPVi2u/6QsRN7U=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYhBsDHcS0TJoY2ERwXxAcoS9zVyyZG/v2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpAIro3rfjsrq2vrG5uFreL2zu7efungsKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0e3Ubz2h0jyWj2acoB/RgeQhZ9RYqXV/TrooRK9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx27oScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE177GZdJalCy+aIwFcTEZPo76XOFzIixJZQpbm8lbEgVZcYmVLQheIsvL5PmRcWrVi4fquXaTR5HAY7hBM7AgyuowR3UoQEMRvAMr/DmJM6L8+58zFtXnHzmCP7A+fwBad6O+g==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

NBPS wave-function diagonalize 1-loop H

<latexit sha1_base64="hsdiBXqAXzXpnZ7Qmbt+VQuRYrY=">AAACEHicbVDLTgIxFO34RHyhLt00EqMbyAzR6JLghpXBKI8ECemUO9DQaSdtB4OET3Djr7hxoTFuXbrzb+wACxVP0uTknHtze44fcaaN6345C4tLyyurqbX0+sbm1nZmZ7emZawoVKnkUjV8ooEzAVXDDIdGpICEPoe6379I/PoAlGZS3JhhBK2QdAULGCXGSu3M0WWpco3vyAByQSxoIuIOI10pCGf3gL0clzLC5XYm6+bdCfA88WYki2aotDOftx1J4xCEoZxo3fTcyLRGRBlGOYzTt7GGiNA+6ULTUkFC0K3RJNAYH1qlgwOp7BMGT9SfGyMSaj0MfTsZEtPTf71E/M9rxiY4b42YiGIDgk4PBTHHRuKkHRtdATV8mHRAFbN/xbRHFKHGdpi2JXh/I8+TWiHvneRPrwrZYmlWRwrtowN0jDx0hoqojCqoiih6QE/oBb06j86z8+a8T0cXnNnOHvoF5+MbPlOcFw==</latexit>

Structure constant by Wick contractions

<latexit sha1_base64="WpJwYys7rSZ0m1bw4lG41iQpHYc=">AAACEHicbVC7TsMwFHV4lvIKMLJYVAimKqlAMFawMBZBH1IbVY7rtFYdJ7JvkKKon8DCr7AwgBArIxt/g9NmgJYjWTo651z53uPHgmtwnG9raXlldW29tFHe3Nre2bX39ls6ShRlTRqJSHV8opngkjWBg2CdWDES+oK1/fF17rcfmNI8kveQxswLyVDygFMCRurbJ3egEgqJYphGUgORgP0Utzkd5wIoQvOg7tsVp+pMgReJW5AKKtDo21+9QUSTkEmggmjddZ0YvIwo4FSwSbmXaBYTOiZD1jVUkpBpL5seNMHHRhngIFLmmYWm6u+JjIRap6FvkiGBkZ73cvE/r5tAcOllXMYJMElnHwWJwBDhvB084IpREKkhhCpudsV0RPISTIdlU4I7f/IiadWq7ln1/LZWqV8VdZTQITpCp8hFF6iOblADNRFFj+gZvaI368l6sd6tj1l0ySpmDtAfWJ8/ZCOdcg==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>



Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>



|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>



|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>



|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

on-shell norm in spin-chain of length L

<latexit sha1_base64="OR5BE2gn/YjF2Cb1ck8aBoBsaWE=">AAACEnicbZC7SgNBFIZnvcZ4i1raDCaCFgm7QdEyaGNhEcFcIFnC7ORsMmR2ZpmZFcKSZ7DxVWwsFLG1svNtnFwKTfxh4OM/53Dm/EHMmTau++0sLa+srq1nNrKbW9s7u7m9/bqWiaJQo5JL1QyIBs4E1AwzHJqxAhIFHBrB4HpcbzyA0kyKezOMwY9IT7CQUWKs1cmdSlHUfeAcC6kizATWMRNF2icWZYg5iJ7p48JtoZPLuyV3IrwI3gzyaKZqJ/fV7kqaRCAM5UTrlufGxk+JMoxyGGXbiYaY0AHpQcuiIBFoP52cNMLH1uniUCr7hMET9/dESiKth1FgOyNi+nq+Njb/q7USE176KRNxYkDQ6aIw4dhIPM4Hd5kCavjQAqGK2b9iG4Yi1NgUszYEb/7kRaiXS95Z6fyunK9czeLIoEN0hE6Qhy5QBd2gKqohih7RM3pFb86T8+K8Ox/T1iVnNnOA/sj5/AFME5yV</latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>



|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

on-shell norm in spin-chain of length L

<latexit sha1_base64="OR5BE2gn/YjF2Cb1ck8aBoBsaWE=">AAACEnicbZC7SgNBFIZnvcZ4i1raDCaCFgm7QdEyaGNhEcFcIFnC7ORsMmR2ZpmZFcKSZ7DxVWwsFLG1svNtnFwKTfxh4OM/53Dm/EHMmTau++0sLa+srq1nNrKbW9s7u7m9/bqWiaJQo5JL1QyIBs4E1AwzHJqxAhIFHBrB4HpcbzyA0kyKezOMwY9IT7CQUWKs1cmdSlHUfeAcC6kizATWMRNF2icWZYg5iJ7p48JtoZPLuyV3IrwI3gzyaKZqJ/fV7kqaRCAM5UTrlufGxk+JMoxyGGXbiYaY0AHpQcuiIBFoP52cNMLH1uniUCr7hMET9/dESiKth1FgOyNi+nq+Njb/q7USE176KRNxYkDQ6aIw4dhIPM4Hd5kCavjQAqGK2b9iG4Yi1NgUszYEb/7kRaiXS95Z6fyunK9czeLIoEN0hE6Qhy5QBd2gKqohih7RM3pFb86T8+K8Ox/T1iVnNnOA/sj5/AFME5yV</latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>

Rational scalar products admit known integral representations from SoV!

<latexit sha1_base64="znbcoL+2PEb1fXlRuPZ9wYPRIe8="></latexit>

[Derkachov, Korchemsky, Manashov][Kazama, Komatsu, Nishimura]

<latexit sha1_base64="yDXnwwdwkNed14dpl2ATCLks40I="></latexit>



|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

on-shell norm in spin-chain of length L

<latexit sha1_base64="OR5BE2gn/YjF2Cb1ck8aBoBsaWE=">AAACEnicbZC7SgNBFIZnvcZ4i1raDCaCFgm7QdEyaGNhEcFcIFnC7ORsMmR2ZpmZFcKSZ7DxVWwsFLG1svNtnFwKTfxh4OM/53Dm/EHMmTau++0sLa+srq1nNrKbW9s7u7m9/bqWiaJQo5JL1QyIBs4E1AwzHJqxAhIFHBrB4HpcbzyA0kyKezOMwY9IT7CQUWKs1cmdSlHUfeAcC6kizATWMRNF2icWZYg5iJ7p48JtoZPLuyV3IrwI3gzyaKZqJ/fV7kqaRCAM5UTrlufGxk+JMoxyGGXbiYaY0AHpQcuiIBFoP52cNMLH1uniUCr7hMET9/dESiKth1FgOyNi+nq+Njb/q7USE176KRNxYkDQ6aIw4dhIPM4Hd5kCavjQAqGK2b9iG4Yi1NgUszYEb/7kRaiXS95Z6fyunK9czeLIoEN0hE6Qhy5QBd2gKqohih7RM3pFb86T8+K8Ox/T1iVnNnOA/sj5/AFME5yV</latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>

Rational scalar products admit known integral representations from SoV!

<latexit sha1_base64="znbcoL+2PEb1fXlRuPZ9wYPRIe8="></latexit>

[Derkachov, Korchemsky, Manashov][Kazama, Komatsu, Nishimura]

<latexit sha1_base64="yDXnwwdwkNed14dpl2ATCLks40I="></latexit>

QA(u) =
Y

ui2A

u� uip
u2
i + 1/4

<latexit sha1_base64="PFBWU9dujs3dMW7rX0PWmls5EEY="></latexit>



|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

on-shell norm in spin-chain of length L

<latexit sha1_base64="OR5BE2gn/YjF2Cb1ck8aBoBsaWE=">AAACEnicbZC7SgNBFIZnvcZ4i1raDCaCFgm7QdEyaGNhEcFcIFnC7ORsMmR2ZpmZFcKSZ7DxVWwsFLG1svNtnFwKTfxh4OM/53Dm/EHMmTau++0sLa+srq1nNrKbW9s7u7m9/bqWiaJQo5JL1QyIBs4E1AwzHJqxAhIFHBrB4HpcbzyA0kyKezOMwY9IT7CQUWKs1cmdSlHUfeAcC6kizATWMRNF2icWZYg5iJ7p48JtoZPLuyV3IrwI3gzyaKZqJ/fV7kqaRCAM5UTrlufGxk+JMoxyGGXbiYaY0AHpQcuiIBFoP52cNMLH1uniUCr7hMET9/dESiKth1FgOyNi+nq+Njb/q7USE176KRNxYkDQ6aIw4dhIPM4Hd5kCavjQAqGK2b9iG4Yi1NgUszYEb/7kRaiXS95Z6fyunK9czeLIoEN0hE6Qhy5QBd2gKqohih7RM3pFb86T8+K8Ox/T1iVnNnOA/sj5/AFME5yV</latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>

Rational scalar products admit known integral representations from SoV!

<latexit sha1_base64="znbcoL+2PEb1fXlRuPZ9wYPRIe8="></latexit>

[Derkachov, Korchemsky, Manashov][Kazama, Komatsu, Nishimura]

<latexit sha1_base64="yDXnwwdwkNed14dpl2ATCLks40I="></latexit>

QA(u) =
Y

ui2A

u� uip
u2
i + 1/4

<latexit sha1_base64="PFBWU9dujs3dMW7rX0PWmls5EEY="></latexit>

hQA, QBi` = N
Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="QylZr5IIWPHI2Z0CGMzFOxlv7YE="></latexit>



|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

on-shell norm in spin-chain of length L

<latexit sha1_base64="OR5BE2gn/YjF2Cb1ck8aBoBsaWE=">AAACEnicbZC7SgNBFIZnvcZ4i1raDCaCFgm7QdEyaGNhEcFcIFnC7ORsMmR2ZpmZFcKSZ7DxVWwsFLG1svNtnFwKTfxh4OM/53Dm/EHMmTau++0sLa+srq1nNrKbW9s7u7m9/bqWiaJQo5JL1QyIBs4E1AwzHJqxAhIFHBrB4HpcbzyA0kyKezOMwY9IT7CQUWKs1cmdSlHUfeAcC6kizATWMRNF2icWZYg5iJ7p48JtoZPLuyV3IrwI3gzyaKZqJ/fV7kqaRCAM5UTrlufGxk+JMoxyGGXbiYaY0AHpQcuiIBFoP52cNMLH1uniUCr7hMET9/dESiKth1FgOyNi+nq+Njb/q7USE176KRNxYkDQ6aIw4dhIPM4Hd5kCavjQAqGK2b9iG4Yi1NgUszYEb/7kRaiXS95Z6fyunK9czeLIoEN0hE6Qhy5QBd2gKqohih7RM3pFb86T8+K8Ox/T1iVnNnOA/sj5/AFME5yV</latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>

Rational scalar products admit known integral representations from SoV!

<latexit sha1_base64="znbcoL+2PEb1fXlRuPZ9wYPRIe8="></latexit>

[Derkachov, Korchemsky, Manashov][Kazama, Komatsu, Nishimura]

<latexit sha1_base64="yDXnwwdwkNed14dpl2ATCLks40I="></latexit>

QA(u) =
Y

ui2A

u� uip
u2
i + 1/4

<latexit sha1_base64="PFBWU9dujs3dMW7rX0PWmls5EEY="></latexit>

hQA, QBi` = N
Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="QylZr5IIWPHI2Z0CGMzFOxlv7YE="></latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>



|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

on-shell norm in spin-chain of length L

<latexit sha1_base64="OR5BE2gn/YjF2Cb1ck8aBoBsaWE=">AAACEnicbZC7SgNBFIZnvcZ4i1raDCaCFgm7QdEyaGNhEcFcIFnC7ORsMmR2ZpmZFcKSZ7DxVWwsFLG1svNtnFwKTfxh4OM/53Dm/EHMmTau++0sLa+srq1nNrKbW9s7u7m9/bqWiaJQo5JL1QyIBs4E1AwzHJqxAhIFHBrB4HpcbzyA0kyKezOMwY9IT7CQUWKs1cmdSlHUfeAcC6kizATWMRNF2icWZYg5iJ7p48JtoZPLuyV3IrwI3gzyaKZqJ/fV7kqaRCAM5UTrlufGxk+JMoxyGGXbiYaY0AHpQcuiIBFoP52cNMLH1uniUCr7hMET9/dESiKth1FgOyNi+nq+Njb/q7USE176KRNxYkDQ6aIw4dhIPM4Hd5kCavjQAqGK2b9iG4Yi1NgUszYEb/7kRaiXS95Z6fyunK9czeLIoEN0hE6Qhy5QBd2gKqohih7RM3pFb86T8+K8Ox/T1iVnNnOA/sj5/AFME5yV</latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>

Rational scalar products admit known integral representations from SoV!

<latexit sha1_base64="znbcoL+2PEb1fXlRuPZ9wYPRIe8="></latexit>

[Derkachov, Korchemsky, Manashov][Kazama, Komatsu, Nishimura]

<latexit sha1_base64="yDXnwwdwkNed14dpl2ATCLks40I="></latexit>

QA(u) =
Y

ui2A

u� uip
u2
i + 1/4

<latexit sha1_base64="PFBWU9dujs3dMW7rX0PWmls5EEY="></latexit>

SL(2):

<latexit sha1_base64="qJ5VagvH3rRLGyyUlHBeA4OxGD8=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXFMUqaGNhEdF8QHKEvc1esmR379jdE8KRH2FjoYitv8fOf+MmuUITHww83pthZl4Qc6aN6347uZXVtfWN/GZha3tnd6+4f9DUUaIIbZCIR6odYE05k7RhmOG0HSuKRcBpKxjdTP3WE1WaRfLRjGPqCzyQLGQEGyu1Hu7K1dMr1CuW3Io7A1omXkZKkKHeK351+xFJBJWGcKx1x3Nj46dYGUY4nRS6iaYxJiM8oB1LJRZU++ns3Ak6sUofhZGyJQ2aqb8nUiy0HovAdgpshnrRm4r/eZ3EhJd+ymScGCrJfFGYcGQiNP0d9ZmixPCxJZgoZm9FZIgVJsYmVLAheIsvL5NmteKdVc7vq6XadRZHHo7gGMrgwQXU4Bbq0AACI3iGV3hzYufFeXc+5q05J5s5hD9wPn8AVRSOQg==</latexit>

hQA, QBi` = N
Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="QylZr5IIWPHI2Z0CGMzFOxlv7YE="></latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>



µ1(u) =
⇡

2 cosh(⇡u)2

<latexit sha1_base64="38CycVRov329f/JvojU2ulx+lJw=">AAACD3icbZC7SgNBFIZn4y3G26qlzWBQkibshog2QtDGMoK5QHZdZiezyZDZC3MRwrJvYOOr2FgoYmtr59s4SbbQxB8GPv5zDmfO7yeMCmlZ30ZhZXVtfaO4Wdra3tndM/cPOiJWHJM2jlnMez4ShNGItCWVjPQSTlDoM9L1x9fTeveBcEHj6E5OEuKGaBjRgGIkteWZp06oPLuiqvASOgFHOHUSmqV1B8diVNEMVfW+nnlm2apZM8FlsHMog1wtz/xyBjFWIYkkZkiIvm0l0k0RlxQzkpUcJUiC8BgNSV9jhEIi3HR2TwZPtDOAQcz1iyScub8nUhQKMQl93RkiORKLtan5X62vZHDhpjRKlCQRni8KFIMyhtNw4IBygiWbaECYU/1XiEdIpyJ1hCUdgr148jJ06jW7UTu7bZSbV3kcRXAEjkEF2OAcNMENaIE2wOARPINX8GY8GS/Gu/Exby0Y+cwh+CPj8wfJqptD</latexit>

|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

on-shell norm in spin-chain of length L

<latexit sha1_base64="OR5BE2gn/YjF2Cb1ck8aBoBsaWE=">AAACEnicbZC7SgNBFIZnvcZ4i1raDCaCFgm7QdEyaGNhEcFcIFnC7ORsMmR2ZpmZFcKSZ7DxVWwsFLG1svNtnFwKTfxh4OM/53Dm/EHMmTau++0sLa+srq1nNrKbW9s7u7m9/bqWiaJQo5JL1QyIBs4E1AwzHJqxAhIFHBrB4HpcbzyA0kyKezOMwY9IT7CQUWKs1cmdSlHUfeAcC6kizATWMRNF2icWZYg5iJ7p48JtoZPLuyV3IrwI3gzyaKZqJ/fV7kqaRCAM5UTrlufGxk+JMoxyGGXbiYaY0AHpQcuiIBFoP52cNMLH1uniUCr7hMET9/dESiKth1FgOyNi+nq+Njb/q7USE176KRNxYkDQ6aIw4dhIPM4Hd5kCavjQAqGK2b9iG4Yi1NgUszYEb/7kRaiXS95Z6fyunK9czeLIoEN0hE6Qhy5QBd2gKqohih7RM3pFb86T8+K8Ox/T1iVnNnOA/sj5/AFME5yV</latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>

Rational scalar products admit known integral representations from SoV!

<latexit sha1_base64="znbcoL+2PEb1fXlRuPZ9wYPRIe8="></latexit>

[Derkachov, Korchemsky, Manashov][Kazama, Komatsu, Nishimura]

<latexit sha1_base64="yDXnwwdwkNed14dpl2ATCLks40I="></latexit>

QA(u) =
Y

ui2A

u� uip
u2
i + 1/4

<latexit sha1_base64="PFBWU9dujs3dMW7rX0PWmls5EEY="></latexit>

SL(2):

<latexit sha1_base64="qJ5VagvH3rRLGyyUlHBeA4OxGD8=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXFMUqaGNhEdF8QHKEvc1esmR379jdE8KRH2FjoYitv8fOf+MmuUITHww83pthZl4Qc6aN6347uZXVtfWN/GZha3tnd6+4f9DUUaIIbZCIR6odYE05k7RhmOG0HSuKRcBpKxjdTP3WE1WaRfLRjGPqCzyQLGQEGyu1Hu7K1dMr1CuW3Io7A1omXkZKkKHeK351+xFJBJWGcKx1x3Nj46dYGUY4nRS6iaYxJiM8oB1LJRZU++ns3Ak6sUofhZGyJQ2aqb8nUiy0HovAdgpshnrRm4r/eZ3EhJd+ymScGCrJfFGYcGQiNP0d9ZmixPCxJZgoZm9FZIgVJsYmVLAheIsvL5NmteKdVc7vq6XadRZHHo7gGMrgwQXU4Bbq0AACI3iGV3hzYufFeXc+5q05J5s5hD9wPn8AVRSOQg==</latexit>

hQA, QBi` = N
Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="QylZr5IIWPHI2Z0CGMzFOxlv7YE="></latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>



µ2(u, v) =
⇡(u� v) sinh(⇡(u� v))

cosh(⇡u) cosh(⇡v)

<latexit sha1_base64="wEB1VjEKTuIjjHH9TLN6j/b9lxA="></latexit>

µ1(u) =
⇡

2 cosh(⇡u)2

<latexit sha1_base64="38CycVRov329f/JvojU2ulx+lJw=">AAACD3icbZC7SgNBFIZn4y3G26qlzWBQkibshog2QtDGMoK5QHZdZiezyZDZC3MRwrJvYOOr2FgoYmtr59s4SbbQxB8GPv5zDmfO7yeMCmlZ30ZhZXVtfaO4Wdra3tndM/cPOiJWHJM2jlnMez4ShNGItCWVjPQSTlDoM9L1x9fTeveBcEHj6E5OEuKGaBjRgGIkteWZp06oPLuiqvASOgFHOHUSmqV1B8diVNEMVfW+nnlm2apZM8FlsHMog1wtz/xyBjFWIYkkZkiIvm0l0k0RlxQzkpUcJUiC8BgNSV9jhEIi3HR2TwZPtDOAQcz1iyScub8nUhQKMQl93RkiORKLtan5X62vZHDhpjRKlCQRni8KFIMyhtNw4IBygiWbaECYU/1XiEdIpyJ1hCUdgr148jJ06jW7UTu7bZSbV3kcRXAEjkEF2OAcNMENaIE2wOARPINX8GY8GS/Gu/Exby0Y+cwh+CPj8wfJqptD</latexit>

|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

on-shell norm in spin-chain of length L

<latexit sha1_base64="OR5BE2gn/YjF2Cb1ck8aBoBsaWE=">AAACEnicbZC7SgNBFIZnvcZ4i1raDCaCFgm7QdEyaGNhEcFcIFnC7ORsMmR2ZpmZFcKSZ7DxVWwsFLG1svNtnFwKTfxh4OM/53Dm/EHMmTau++0sLa+srq1nNrKbW9s7u7m9/bqWiaJQo5JL1QyIBs4E1AwzHJqxAhIFHBrB4HpcbzyA0kyKezOMwY9IT7CQUWKs1cmdSlHUfeAcC6kizATWMRNF2icWZYg5iJ7p48JtoZPLuyV3IrwI3gzyaKZqJ/fV7kqaRCAM5UTrlufGxk+JMoxyGGXbiYaY0AHpQcuiIBFoP52cNMLH1uniUCr7hMET9/dESiKth1FgOyNi+nq+Njb/q7USE176KRNxYkDQ6aIw4dhIPM4Hd5kCavjQAqGK2b9iG4Yi1NgUszYEb/7kRaiXS95Z6fyunK9czeLIoEN0hE6Qhy5QBd2gKqohih7RM3pFb86T8+K8Ox/T1iVnNnOA/sj5/AFME5yV</latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>

Rational scalar products admit known integral representations from SoV!

<latexit sha1_base64="znbcoL+2PEb1fXlRuPZ9wYPRIe8="></latexit>

[Derkachov, Korchemsky, Manashov][Kazama, Komatsu, Nishimura]

<latexit sha1_base64="yDXnwwdwkNed14dpl2ATCLks40I="></latexit>

QA(u) =
Y

ui2A

u� uip
u2
i + 1/4

<latexit sha1_base64="PFBWU9dujs3dMW7rX0PWmls5EEY="></latexit>

SL(2):

<latexit sha1_base64="qJ5VagvH3rRLGyyUlHBeA4OxGD8=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXFMUqaGNhEdF8QHKEvc1esmR379jdE8KRH2FjoYitv8fOf+MmuUITHww83pthZl4Qc6aN6347uZXVtfWN/GZha3tnd6+4f9DUUaIIbZCIR6odYE05k7RhmOG0HSuKRcBpKxjdTP3WE1WaRfLRjGPqCzyQLGQEGyu1Hu7K1dMr1CuW3Io7A1omXkZKkKHeK351+xFJBJWGcKx1x3Nj46dYGUY4nRS6iaYxJiM8oB1LJRZU++ns3Ak6sUofhZGyJQ2aqb8nUiy0HovAdgpshnrRm4r/eZ3EhJd+ymScGCrJfFGYcGQiNP0d9ZmixPCxJZgoZm9FZIgVJsYmVLAheIsvL5NmteKdVc7vq6XadRZHHo7gGMrgwQXU4Bbq0AACI3iGV3hzYufFeXc+5q05J5s5hD9wPn8AVRSOQg==</latexit>

hQA, QBi` = N
Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="QylZr5IIWPHI2Z0CGMzFOxlv7YE="></latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>



µ2(u, v) =
⇡(u� v) sinh(⇡(u� v))

cosh(⇡u) cosh(⇡v)

<latexit sha1_base64="wEB1VjEKTuIjjHH9TLN6j/b9lxA="></latexit>

µ1(u) =
⇡

2 cosh(⇡u)2

<latexit sha1_base64="38CycVRov329f/JvojU2ulx+lJw=">AAACD3icbZC7SgNBFIZn4y3G26qlzWBQkibshog2QtDGMoK5QHZdZiezyZDZC3MRwrJvYOOr2FgoYmtr59s4SbbQxB8GPv5zDmfO7yeMCmlZ30ZhZXVtfaO4Wdra3tndM/cPOiJWHJM2jlnMez4ShNGItCWVjPQSTlDoM9L1x9fTeveBcEHj6E5OEuKGaBjRgGIkteWZp06oPLuiqvASOgFHOHUSmqV1B8diVNEMVfW+nnlm2apZM8FlsHMog1wtz/xyBjFWIYkkZkiIvm0l0k0RlxQzkpUcJUiC8BgNSV9jhEIi3HR2TwZPtDOAQcz1iyScub8nUhQKMQl93RkiORKLtan5X62vZHDhpjRKlCQRni8KFIMyhtNw4IBygiWbaECYU/1XiEdIpyJ1hCUdgr148jJ06jW7UTu7bZSbV3kcRXAEjkEF2OAcNMENaIE2wOARPINX8GY8GS/Gu/Exby0Y+cwh+CPj8wfJqptD</latexit>

|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

on-shell norm in spin-chain of length L

<latexit sha1_base64="OR5BE2gn/YjF2Cb1ck8aBoBsaWE=">AAACEnicbZC7SgNBFIZnvcZ4i1raDCaCFgm7QdEyaGNhEcFcIFnC7ORsMmR2ZpmZFcKSZ7DxVWwsFLG1svNtnFwKTfxh4OM/53Dm/EHMmTau++0sLa+srq1nNrKbW9s7u7m9/bqWiaJQo5JL1QyIBs4E1AwzHJqxAhIFHBrB4HpcbzyA0kyKezOMwY9IT7CQUWKs1cmdSlHUfeAcC6kizATWMRNF2icWZYg5iJ7p48JtoZPLuyV3IrwI3gzyaKZqJ/fV7kqaRCAM5UTrlufGxk+JMoxyGGXbiYaY0AHpQcuiIBFoP52cNMLH1uniUCr7hMET9/dESiKth1FgOyNi+nq+Njb/q7USE176KRNxYkDQ6aIw4dhIPM4Hd5kCavjQAqGK2b9iG4Yi1NgUszYEb/7kRaiXS95Z6fyunK9czeLIoEN0hE6Qhy5QBd2gKqohih7RM3pFb86T8+K8Ox/T1iVnNnOA/sj5/AFME5yV</latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>

Rational scalar products admit known integral representations from SoV!

<latexit sha1_base64="znbcoL+2PEb1fXlRuPZ9wYPRIe8="></latexit>

[Derkachov, Korchemsky, Manashov][Kazama, Komatsu, Nishimura]

<latexit sha1_base64="yDXnwwdwkNed14dpl2ATCLks40I="></latexit>

QA(u) =
Y

ui2A

u� uip
u2
i + 1/4

<latexit sha1_base64="PFBWU9dujs3dMW7rX0PWmls5EEY="></latexit>

SL(2):

<latexit sha1_base64="qJ5VagvH3rRLGyyUlHBeA4OxGD8=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXFMUqaGNhEdF8QHKEvc1esmR379jdE8KRH2FjoYitv8fOf+MmuUITHww83pthZl4Qc6aN6347uZXVtfWN/GZha3tnd6+4f9DUUaIIbZCIR6odYE05k7RhmOG0HSuKRcBpKxjdTP3WE1WaRfLRjGPqCzyQLGQEGyu1Hu7K1dMr1CuW3Io7A1omXkZKkKHeK351+xFJBJWGcKx1x3Nj46dYGUY4nRS6iaYxJiM8oB1LJRZU++ns3Ak6sUofhZGyJQ2aqb8nUiy0HovAdgpshnrRm4r/eZ3EhJd+ymScGCrJfFGYcGQiNP0d9ZmixPCxJZgoZm9FZIgVJsYmVLAheIsvL5NmteKdVc7vq6XadRZHHo7gGMrgwQXU4Bbq0AACI3iGV3hzYufFeXc+5q05J5s5hD9wPn8AVRSOQg==</latexit>

hQA, QBi` = N
Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="QylZr5IIWPHI2Z0CGMzFOxlv7YE="></latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

� = R`�1

<latexit sha1_base64="m2yx3ORFdsShGBgkEN2S7EC9BBY=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4sSRS0Y1QdKHLKvYBTSyT6bQdOjMJMxOhhIAbf8WNC0Xc+hPu/BsnbRbaeuDC4Zx7ufeeIGJUacf5tubmFxaXlgsrxdW19Y1Ne2u7ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvMz85gORiobiTo8i4nPUF7RHMdJG6ti73hXiHJ17HOlBECS36X3iEcaO3LRjl5yyMwacJW5OSiBHrWN/ed0Qx5wIjRlSqu06kfYTJDXFjKRFL1YkQniI+qRtqECcKD8Z/5DCA6N0YS+UpoSGY/X3RIK4UiMemM7sVDXtZeJ/XjvWvTM/oSKKNRF4sqgXM6hDmAUCu1QSrNnIEIQlNbdCPEASYW1iK5oQ3OmXZ0njuOxWyic3lVL1Io+jAPbAPjgELjgFVXANaqAOMHgEz+AVvFlP1ov1bn1MWuesfGYH/IH1+QO4D5eU</latexit>



µ2(u, v) =
⇡(u� v) sinh(⇡(u� v))

cosh(⇡u) cosh(⇡v)

<latexit sha1_base64="wEB1VjEKTuIjjHH9TLN6j/b9lxA="></latexit>

µ1(u) =
⇡

2 cosh(⇡u)2

<latexit sha1_base64="38CycVRov329f/JvojU2ulx+lJw=">AAACD3icbZC7SgNBFIZn4y3G26qlzWBQkibshog2QtDGMoK5QHZdZiezyZDZC3MRwrJvYOOr2FgoYmtr59s4SbbQxB8GPv5zDmfO7yeMCmlZ30ZhZXVtfaO4Wdra3tndM/cPOiJWHJM2jlnMez4ShNGItCWVjPQSTlDoM9L1x9fTeveBcEHj6E5OEuKGaBjRgGIkteWZp06oPLuiqvASOgFHOHUSmqV1B8diVNEMVfW+nnlm2apZM8FlsHMog1wtz/xyBjFWIYkkZkiIvm0l0k0RlxQzkpUcJUiC8BgNSV9jhEIi3HR2TwZPtDOAQcz1iyScub8nUhQKMQl93RkiORKLtan5X62vZHDhpjRKlCQRni8KFIMyhtNw4IBygiWbaECYU/1XiEdIpyJ1hCUdgr148jJ06jW7UTu7bZSbV3kcRXAEjkEF2OAcNMENaIE2wOARPINX8GY8GS/Gu/Exby0Y+cwh+CPj8wfJqptD</latexit>

|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

on-shell norm in spin-chain of length L

<latexit sha1_base64="OR5BE2gn/YjF2Cb1ck8aBoBsaWE=">AAACEnicbZC7SgNBFIZnvcZ4i1raDCaCFgm7QdEyaGNhEcFcIFnC7ORsMmR2ZpmZFcKSZ7DxVWwsFLG1svNtnFwKTfxh4OM/53Dm/EHMmTau++0sLa+srq1nNrKbW9s7u7m9/bqWiaJQo5JL1QyIBs4E1AwzHJqxAhIFHBrB4HpcbzyA0kyKezOMwY9IT7CQUWKs1cmdSlHUfeAcC6kizATWMRNF2icWZYg5iJ7p48JtoZPLuyV3IrwI3gzyaKZqJ/fV7kqaRCAM5UTrlufGxk+JMoxyGGXbiYaY0AHpQcuiIBFoP52cNMLH1uniUCr7hMET9/dESiKth1FgOyNi+nq+Njb/q7USE176KRNxYkDQ6aIw4dhIPM4Hd5kCavjQAqGK2b9iG4Yi1NgUszYEb/7kRaiXS95Z6fyunK9czeLIoEN0hE6Qhy5QBd2gKqohih7RM3pFb86T8+K8Ox/T1iVnNnOA/sj5/AFME5yV</latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>

Rational scalar products admit known integral representations from SoV!

<latexit sha1_base64="znbcoL+2PEb1fXlRuPZ9wYPRIe8="></latexit>

[Derkachov, Korchemsky, Manashov][Kazama, Komatsu, Nishimura]

<latexit sha1_base64="yDXnwwdwkNed14dpl2ATCLks40I="></latexit>

QA(u) =
Y

ui2A

u� uip
u2
i + 1/4

<latexit sha1_base64="PFBWU9dujs3dMW7rX0PWmls5EEY="></latexit>

SL(2):

<latexit sha1_base64="qJ5VagvH3rRLGyyUlHBeA4OxGD8=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXFMUqaGNhEdF8QHKEvc1esmR379jdE8KRH2FjoYitv8fOf+MmuUITHww83pthZl4Qc6aN6347uZXVtfWN/GZha3tnd6+4f9DUUaIIbZCIR6odYE05k7RhmOG0HSuKRcBpKxjdTP3WE1WaRfLRjGPqCzyQLGQEGyu1Hu7K1dMr1CuW3Io7A1omXkZKkKHeK351+xFJBJWGcKx1x3Nj46dYGUY4nRS6iaYxJiM8oB1LJRZU++ns3Ak6sUofhZGyJQ2aqb8nUiy0HovAdgpshnrRm4r/eZ3EhJd+ymScGCrJfFGYcGQiNP0d9ZmixPCxJZgoZm9FZIgVJsYmVLAheIsvL5NmteKdVc7vq6XadRZHHo7gGMrgwQXU4Bbq0AACI3iGV3hzYufFeXc+5q05J5s5hD9wPn8AVRSOQg==</latexit>

hQA, QBi` = N
Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="QylZr5IIWPHI2Z0CGMzFOxlv7YE="></latexit>

N =

✓
JA + JB + `� 1

`� 1

◆

<latexit sha1_base64="bhnICSs2r6nE65NupyPUl1nMf2o=">AAACGnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZqehGqHUjXUgFe4FOGTJppg1NMkOSEcrQ53Djq7hxoYg7cePbmLaz0NYDCR//OYfk/4OYUaUd59taWFxaXlnNreXXNza3tu2d3YaKEolJHUcskq0AKcKoIHVNNSOtWBLEA0aaweB63G8+EKloJO71MCYdjnqChhQjbSTfdj2OdB8jlt6OLqEXUBHxtOpfwWNY9Svm9ghj8MQdpRMy4NsFp+hMCs6Dm0EBZFXz7U+vG+GEE6ExQ0q1XSfWnRRJTTEjo7yXKBIjPEA90jYoECeqk06sjeChUbowjKQ5QsOJ+nsjRVypIQ/M5NiImu2Nxf967USHF52UijjRRODpQ2HCoI7gOCfYpZJgzYYGEJbU/BXiPpIIa5Nm3oTgzlqeh8Zp0S0Vz+5KhXIliyMH9sEBOAIuOAdlcANqoA4weATP4BW8WU/Wi/VufUxHF6xsZw/8KevrB5aUnrA=</latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

� = R`�1

<latexit sha1_base64="m2yx3ORFdsShGBgkEN2S7EC9BBY=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4sSRS0Y1QdKHLKvYBTSyT6bQdOjMJMxOhhIAbf8WNC0Xc+hPu/BsnbRbaeuDC4Zx7ufeeIGJUacf5tubmFxaXlgsrxdW19Y1Ne2u7ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvMz85gORiobiTo8i4nPUF7RHMdJG6ti73hXiHJ17HOlBECS36X3iEcaO3LRjl5yyMwacJW5OSiBHrWN/ed0Qx5wIjRlSqu06kfYTJDXFjKRFL1YkQniI+qRtqECcKD8Z/5DCA6N0YS+UpoSGY/X3RIK4UiMemM7sVDXtZeJ/XjvWvTM/oSKKNRF4sqgXM6hDmAUCu1QSrNnIEIQlNbdCPEASYW1iK5oQ3OmXZ0njuOxWyic3lVL1Io+jAPbAPjgELjgFVXANaqAOMHgEz+AVvFlP1ov1bn1MWuesfGYH/IH1+QO4D5eU</latexit>



µ2(u, v) =
⇡(u� v) sinh(⇡(u� v))

cosh(⇡u) cosh(⇡v)

<latexit sha1_base64="wEB1VjEKTuIjjHH9TLN6j/b9lxA="></latexit>

µ1(u) =
⇡

2 cosh(⇡u)2

<latexit sha1_base64="38CycVRov329f/JvojU2ulx+lJw=">AAACD3icbZC7SgNBFIZn4y3G26qlzWBQkibshog2QtDGMoK5QHZdZiezyZDZC3MRwrJvYOOr2FgoYmtr59s4SbbQxB8GPv5zDmfO7yeMCmlZ30ZhZXVtfaO4Wdra3tndM/cPOiJWHJM2jlnMez4ShNGItCWVjPQSTlDoM9L1x9fTeveBcEHj6E5OEuKGaBjRgGIkteWZp06oPLuiqvASOgFHOHUSmqV1B8diVNEMVfW+nnlm2apZM8FlsHMog1wtz/xyBjFWIYkkZkiIvm0l0k0RlxQzkpUcJUiC8BgNSV9jhEIi3HR2TwZPtDOAQcz1iyScub8nUhQKMQl93RkiORKLtan5X62vZHDhpjRKlCQRni8KFIMyhtNw4IBygiWbaECYU/1XiEdIpyJ1hCUdgr148jJ06jW7UTu7bZSbV3kcRXAEjkEF2OAcNMENaIE2wOARPINX8GY8GS/Gu/Exby0Y+cwh+CPj8wfJqptD</latexit>

|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

on-shell norm in spin-chain of length L

<latexit sha1_base64="OR5BE2gn/YjF2Cb1ck8aBoBsaWE=">AAACEnicbZC7SgNBFIZnvcZ4i1raDCaCFgm7QdEyaGNhEcFcIFnC7ORsMmR2ZpmZFcKSZ7DxVWwsFLG1svNtnFwKTfxh4OM/53Dm/EHMmTau++0sLa+srq1nNrKbW9s7u7m9/bqWiaJQo5JL1QyIBs4E1AwzHJqxAhIFHBrB4HpcbzyA0kyKezOMwY9IT7CQUWKs1cmdSlHUfeAcC6kizATWMRNF2icWZYg5iJ7p48JtoZPLuyV3IrwI3gzyaKZqJ/fV7kqaRCAM5UTrlufGxk+JMoxyGGXbiYaY0AHpQcuiIBFoP52cNMLH1uniUCr7hMET9/dESiKth1FgOyNi+nq+Njb/q7USE176KRNxYkDQ6aIw4dhIPM4Hd5kCavjQAqGK2b9iG4Yi1NgUszYEb/7kRaiXS95Z6fyunK9czeLIoEN0hE6Qhy5QBd2gKqohih7RM3pFb86T8+K8Ox/T1iVnNnOA/sj5/AFME5yV</latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>

Rational scalar products admit known integral representations from SoV!

<latexit sha1_base64="znbcoL+2PEb1fXlRuPZ9wYPRIe8="></latexit>

[Derkachov, Korchemsky, Manashov][Kazama, Komatsu, Nishimura]

<latexit sha1_base64="yDXnwwdwkNed14dpl2ATCLks40I="></latexit>

QA(u) =
Y

ui2A

u� uip
u2
i + 1/4

<latexit sha1_base64="PFBWU9dujs3dMW7rX0PWmls5EEY="></latexit>

SU(2):

<latexit sha1_base64="6IlAUTOeyZatU2hE+ON9j2JgeAI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXspuURRPRS8eK7q20C4lm2bb0CS7JFmhLP0RXjwo4tXf481/Y9ruQVsfDDzem2FmXphwpo3rfjuFldW19Y3iZmlre2d3r7x/8KjjVBHqk5jHqh1iTTmT1DfMcNpOFMUi5LQVjm6mfuuJKs1i+WDGCQ0EHkgWMYKNlVr3frV+eoV65Ypbc2dAy8TLSQVyNHvlr24/Jqmg0hCOte54bmKCDCvDCKeTUjfVNMFkhAe0Y6nEguogm507QSdW6aMoVrakQTP190SGhdZjEdpOgc1QL3pT8T+vk5roMsiYTFJDJZkvilKOTIymv6M+U5QYPrYEE8XsrYgMscLE2IRKNgRv8eVl8liveWe187t6pXGdx1GEIziGKnhwAQ24hSb4QGAEz/AKb07ivDjvzse8teDkM4fwB87nD2Lljks=</latexit>

SL(2):

<latexit sha1_base64="qJ5VagvH3rRLGyyUlHBeA4OxGD8=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXFMUqaGNhEdF8QHKEvc1esmR379jdE8KRH2FjoYitv8fOf+MmuUITHww83pthZl4Qc6aN6347uZXVtfWN/GZha3tnd6+4f9DUUaIIbZCIR6odYE05k7RhmOG0HSuKRcBpKxjdTP3WE1WaRfLRjGPqCzyQLGQEGyu1Hu7K1dMr1CuW3Io7A1omXkZKkKHeK351+xFJBJWGcKx1x3Nj46dYGUY4nRS6iaYxJiM8oB1LJRZU++ns3Ak6sUofhZGyJQ2aqb8nUiy0HovAdgpshnrRm4r/eZ3EhJd+ymScGCrJfFGYcGQiNP0d9ZmixPCxJZgoZm9FZIgVJsYmVLAheIsvL5NmteKdVc7vq6XadRZHHo7gGMrgwQXU4Bbq0AACI3iGV3hzYufFeXc+5q05J5s5hD9wPn8AVRSOQg==</latexit>

hQA, QBi` = N
Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="QylZr5IIWPHI2Z0CGMzFOxlv7YE="></latexit>

N =

✓
JA + JB + `� 1

`� 1

◆

<latexit sha1_base64="bhnICSs2r6nE65NupyPUl1nMf2o=">AAACGnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZqehGqHUjXUgFe4FOGTJppg1NMkOSEcrQ53Djq7hxoYg7cePbmLaz0NYDCR//OYfk/4OYUaUd59taWFxaXlnNreXXNza3tu2d3YaKEolJHUcskq0AKcKoIHVNNSOtWBLEA0aaweB63G8+EKloJO71MCYdjnqChhQjbSTfdj2OdB8jlt6OLqEXUBHxtOpfwWNY9Svm9ghj8MQdpRMy4NsFp+hMCs6Dm0EBZFXz7U+vG+GEE6ExQ0q1XSfWnRRJTTEjo7yXKBIjPEA90jYoECeqk06sjeChUbowjKQ5QsOJ+nsjRVypIQ/M5NiImu2Nxf967USHF52UijjRRODpQ2HCoI7gOCfYpZJgzYYGEJbU/BXiPpIIa5Nm3oTgzlqeh8Zp0S0Vz+5KhXIliyMH9sEBOAIuOAdlcANqoA4weATP4BW8WU/Wi/VufUxHF6xsZw/8KevrB5aUnrA=</latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

� = R`�1

<latexit sha1_base64="m2yx3ORFdsShGBgkEN2S7EC9BBY=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4sSRS0Y1QdKHLKvYBTSyT6bQdOjMJMxOhhIAbf8WNC0Xc+hPu/BsnbRbaeuDC4Zx7ufeeIGJUacf5tubmFxaXlgsrxdW19Y1Ne2u7ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvMz85gORiobiTo8i4nPUF7RHMdJG6ti73hXiHJ17HOlBECS36X3iEcaO3LRjl5yyMwacJW5OSiBHrWN/ed0Qx5wIjRlSqu06kfYTJDXFjKRFL1YkQniI+qRtqECcKD8Z/5DCA6N0YS+UpoSGY/X3RIK4UiMemM7sVDXtZeJ/XjvWvTM/oSKKNRF4sqgXM6hDmAUCu1QSrNnIEIQlNbdCPEASYW1iK5oQ3OmXZ0njuOxWyic3lVL1Io+jAPbAPjgELjgFVXANaqAOMHgEz+AVvFlP1ov1bn1MWuesfGYH/IH1+QO4D5eU</latexit>



µ2(u, v) =
⇡(u� v) sinh(⇡(u� v))

cosh(⇡u) cosh(⇡v)

<latexit sha1_base64="wEB1VjEKTuIjjHH9TLN6j/b9lxA="></latexit>

µ1(u) =
⇡

2 cosh(⇡u)2

<latexit sha1_base64="38CycVRov329f/JvojU2ulx+lJw=">AAACD3icbZC7SgNBFIZn4y3G26qlzWBQkibshog2QtDGMoK5QHZdZiezyZDZC3MRwrJvYOOr2FgoYmtr59s4SbbQxB8GPv5zDmfO7yeMCmlZ30ZhZXVtfaO4Wdra3tndM/cPOiJWHJM2jlnMez4ShNGItCWVjPQSTlDoM9L1x9fTeveBcEHj6E5OEuKGaBjRgGIkteWZp06oPLuiqvASOgFHOHUSmqV1B8diVNEMVfW+nnlm2apZM8FlsHMog1wtz/xyBjFWIYkkZkiIvm0l0k0RlxQzkpUcJUiC8BgNSV9jhEIi3HR2TwZPtDOAQcz1iyScub8nUhQKMQl93RkiORKLtan5X62vZHDhpjRKlCQRni8KFIMyhtNw4IBygiWbaECYU/1XiEdIpyJ1hCUdgr148jJ06jW7UTu7bZSbV3kcRXAEjkEF2OAcNMENaIE2wOARPINX8GY8GS/Gu/Exby0Y+cwh+CPj8wfJqptD</latexit>

µ1(u) =
sinh(2⇡u)

(u2 + 1/4)2

<latexit sha1_base64="MnIDeIfaTWKVDENn41ecDVvuucQ=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VoEWpSKroRim5cVrAPaNIymU7aoZNJmIdQQv/Cjb/ixoUibnXn3zh9LLT1wIXDOfdy7z1BwqhUjvNtZVZW19Y3spu5re2d3T17/6AhYy0wqeOYxaIVIEkY5aSuqGKklQiCooCRZjC8mfjNByIkjfm9GiXEj1Cf05BipIzUtUtepLtuQRfhFfRCgXDqScoHhbKXUKiL47SgO2V4Ct2zSrFTHnftvFNypoDLxJ2TPJij1rW/vF6MdUS4wgxJ2XadRPkpEopiRsY5T0uSIDxEfdI2lKOISD+d/jWGJ0bpwTAWpriCU/X3RIoiKUdRYDojpAZy0ZuI/3ltrcJLP6U80YpwPFsUagZVDCchwR4VBCs2MgRhQc2tEA+QSUeZKHMmBHfx5WXSKJfcSun8rpKvXs/jyIIjcAwKwAUXoApuQQ3UAQaP4Bm8gjfryXqx3q2PWWvGms8cgj+wPn8AEhicuA==</latexit>

|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

on-shell norm in spin-chain of length L

<latexit sha1_base64="OR5BE2gn/YjF2Cb1ck8aBoBsaWE=">AAACEnicbZC7SgNBFIZnvcZ4i1raDCaCFgm7QdEyaGNhEcFcIFnC7ORsMmR2ZpmZFcKSZ7DxVWwsFLG1svNtnFwKTfxh4OM/53Dm/EHMmTau++0sLa+srq1nNrKbW9s7u7m9/bqWiaJQo5JL1QyIBs4E1AwzHJqxAhIFHBrB4HpcbzyA0kyKezOMwY9IT7CQUWKs1cmdSlHUfeAcC6kizATWMRNF2icWZYg5iJ7p48JtoZPLuyV3IrwI3gzyaKZqJ/fV7kqaRCAM5UTrlufGxk+JMoxyGGXbiYaY0AHpQcuiIBFoP52cNMLH1uniUCr7hMET9/dESiKth1FgOyNi+nq+Njb/q7USE176KRNxYkDQ6aIw4dhIPM4Hd5kCavjQAqGK2b9iG4Yi1NgUszYEb/7kRaiXS95Z6fyunK9czeLIoEN0hE6Qhy5QBd2gKqohih7RM3pFb86T8+K8Ox/T1iVnNnOA/sj5/AFME5yV</latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>

Rational scalar products admit known integral representations from SoV!

<latexit sha1_base64="znbcoL+2PEb1fXlRuPZ9wYPRIe8="></latexit>

[Derkachov, Korchemsky, Manashov][Kazama, Komatsu, Nishimura]

<latexit sha1_base64="yDXnwwdwkNed14dpl2ATCLks40I="></latexit>

QA(u) =
Y

ui2A

u� uip
u2
i + 1/4

<latexit sha1_base64="PFBWU9dujs3dMW7rX0PWmls5EEY="></latexit>

SU(2):

<latexit sha1_base64="6IlAUTOeyZatU2hE+ON9j2JgeAI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXspuURRPRS8eK7q20C4lm2bb0CS7JFmhLP0RXjwo4tXf481/Y9ruQVsfDDzem2FmXphwpo3rfjuFldW19Y3iZmlre2d3r7x/8KjjVBHqk5jHqh1iTTmT1DfMcNpOFMUi5LQVjm6mfuuJKs1i+WDGCQ0EHkgWMYKNlVr3frV+eoV65Ypbc2dAy8TLSQVyNHvlr24/Jqmg0hCOte54bmKCDCvDCKeTUjfVNMFkhAe0Y6nEguogm507QSdW6aMoVrakQTP190SGhdZjEdpOgc1QL3pT8T+vk5roMsiYTFJDJZkvilKOTIymv6M+U5QYPrYEE8XsrYgMscLE2IRKNgRv8eVl8liveWe187t6pXGdx1GEIziGKnhwAQ24hSb4QGAEz/AKb07ivDjvzse8teDkM4fwB87nD2Lljks=</latexit>

SL(2):

<latexit sha1_base64="qJ5VagvH3rRLGyyUlHBeA4OxGD8=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXFMUqaGNhEdF8QHKEvc1esmR379jdE8KRH2FjoYitv8fOf+MmuUITHww83pthZl4Qc6aN6347uZXVtfWN/GZha3tnd6+4f9DUUaIIbZCIR6odYE05k7RhmOG0HSuKRcBpKxjdTP3WE1WaRfLRjGPqCzyQLGQEGyu1Hu7K1dMr1CuW3Io7A1omXkZKkKHeK351+xFJBJWGcKx1x3Nj46dYGUY4nRS6iaYxJiM8oB1LJRZU++ns3Ak6sUofhZGyJQ2aqb8nUiy0HovAdgpshnrRm4r/eZ3EhJd+ymScGCrJfFGYcGQiNP0d9ZmixPCxJZgoZm9FZIgVJsYmVLAheIsvL5NmteKdVc7vq6XadRZHHo7gGMrgwQXU4Bbq0AACI3iGV3hzYufFeXc+5q05J5s5hD9wPn8AVRSOQg==</latexit>

hQA, QBi` = N
Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="QylZr5IIWPHI2Z0CGMzFOxlv7YE="></latexit>

N =

✓
JA + JB + `� 1

`� 1

◆

<latexit sha1_base64="bhnICSs2r6nE65NupyPUl1nMf2o=">AAACGnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZqehGqHUjXUgFe4FOGTJppg1NMkOSEcrQ53Djq7hxoYg7cePbmLaz0NYDCR//OYfk/4OYUaUd59taWFxaXlnNreXXNza3tu2d3YaKEolJHUcskq0AKcKoIHVNNSOtWBLEA0aaweB63G8+EKloJO71MCYdjnqChhQjbSTfdj2OdB8jlt6OLqEXUBHxtOpfwWNY9Svm9ghj8MQdpRMy4NsFp+hMCs6Dm0EBZFXz7U+vG+GEE6ExQ0q1XSfWnRRJTTEjo7yXKBIjPEA90jYoECeqk06sjeChUbowjKQ5QsOJ+nsjRVypIQ/M5NiImu2Nxf967USHF52UijjRRODpQ2HCoI7gOCfYpZJgzYYGEJbU/BXiPpIIa5Nm3oTgzlqeh8Zp0S0Vz+5KhXIliyMH9sEBOAIuOAdlcANqoA4weATP4BW8WU/Wi/VufUxHF6xsZw/8KevrB5aUnrA=</latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

� = R`�1

<latexit sha1_base64="m2yx3ORFdsShGBgkEN2S7EC9BBY=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4sSRS0Y1QdKHLKvYBTSyT6bQdOjMJMxOhhIAbf8WNC0Xc+hPu/BsnbRbaeuDC4Zx7ufeeIGJUacf5tubmFxaXlgsrxdW19Y1Ne2u7ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvMz85gORiobiTo8i4nPUF7RHMdJG6ti73hXiHJ17HOlBECS36X3iEcaO3LRjl5yyMwacJW5OSiBHrWN/ed0Qx5wIjRlSqu06kfYTJDXFjKRFL1YkQniI+qRtqECcKD8Z/5DCA6N0YS+UpoSGY/X3RIK4UiMemM7sVDXtZeJ/XjvWvTM/oSKKNRF4sqgXM6hDmAUCu1QSrNnIEIQlNbdCPEASYW1iK5oQ3OmXZ0njuOxWyic3lVL1Io+jAPbAPjgELjgFVXANaqAOMHgEz+AVvFlP1ov1bn1MWuesfGYH/IH1+QO4D5eU</latexit>



µ2(u, v) =
⇡(u� v) sinh(⇡(u� v))

cosh(⇡u) cosh(⇡v)

<latexit sha1_base64="wEB1VjEKTuIjjHH9TLN6j/b9lxA="></latexit>

µ1(u) =
⇡

2 cosh(⇡u)2

<latexit sha1_base64="38CycVRov329f/JvojU2ulx+lJw=">AAACD3icbZC7SgNBFIZn4y3G26qlzWBQkibshog2QtDGMoK5QHZdZiezyZDZC3MRwrJvYOOr2FgoYmtr59s4SbbQxB8GPv5zDmfO7yeMCmlZ30ZhZXVtfaO4Wdra3tndM/cPOiJWHJM2jlnMez4ShNGItCWVjPQSTlDoM9L1x9fTeveBcEHj6E5OEuKGaBjRgGIkteWZp06oPLuiqvASOgFHOHUSmqV1B8diVNEMVfW+nnlm2apZM8FlsHMog1wtz/xyBjFWIYkkZkiIvm0l0k0RlxQzkpUcJUiC8BgNSV9jhEIi3HR2TwZPtDOAQcz1iyScub8nUhQKMQl93RkiORKLtan5X62vZHDhpjRKlCQRni8KFIMyhtNw4IBygiWbaECYU/1XiEdIpyJ1hCUdgr148jJ06jW7UTu7bZSbV3kcRXAEjkEF2OAcNMENaIE2wOARPINX8GY8GS/Gu/Exby0Y+cwh+CPj8wfJqptD</latexit>

µ1(u) =
sinh(2⇡u)

(u2 + 1/4)2

<latexit sha1_base64="MnIDeIfaTWKVDENn41ecDVvuucQ=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VoEWpSKroRim5cVrAPaNIymU7aoZNJmIdQQv/Cjb/ixoUibnXn3zh9LLT1wIXDOfdy7z1BwqhUjvNtZVZW19Y3spu5re2d3T17/6AhYy0wqeOYxaIVIEkY5aSuqGKklQiCooCRZjC8mfjNByIkjfm9GiXEj1Cf05BipIzUtUtepLtuQRfhFfRCgXDqScoHhbKXUKiL47SgO2V4Ct2zSrFTHnftvFNypoDLxJ2TPJij1rW/vF6MdUS4wgxJ2XadRPkpEopiRsY5T0uSIDxEfdI2lKOISD+d/jWGJ0bpwTAWpriCU/X3RIoiKUdRYDojpAZy0ZuI/3ltrcJLP6U80YpwPFsUagZVDCchwR4VBCs2MgRhQc2tEA+QSUeZKHMmBHfx5WXSKJfcSun8rpKvXs/jyIIjcAwKwAUXoApuQQ3UAQaP4Bm8gjfryXqx3q2PWWvGms8cgj+wPn8AEhicuA==</latexit>

µ2(u, v) =
sinh(2⇡(u� v))(u� v)

2(u2 + 1/4)(v2 + 1/4)

<latexit sha1_base64="WfY8/7P7RFhkBmLQa+bPCdALm1c="></latexit>

|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

on-shell norm in spin-chain of length L

<latexit sha1_base64="OR5BE2gn/YjF2Cb1ck8aBoBsaWE=">AAACEnicbZC7SgNBFIZnvcZ4i1raDCaCFgm7QdEyaGNhEcFcIFnC7ORsMmR2ZpmZFcKSZ7DxVWwsFLG1svNtnFwKTfxh4OM/53Dm/EHMmTau++0sLa+srq1nNrKbW9s7u7m9/bqWiaJQo5JL1QyIBs4E1AwzHJqxAhIFHBrB4HpcbzyA0kyKezOMwY9IT7CQUWKs1cmdSlHUfeAcC6kizATWMRNF2icWZYg5iJ7p48JtoZPLuyV3IrwI3gzyaKZqJ/fV7kqaRCAM5UTrlufGxk+JMoxyGGXbiYaY0AHpQcuiIBFoP52cNMLH1uniUCr7hMET9/dESiKth1FgOyNi+nq+Njb/q7USE176KRNxYkDQ6aIw4dhIPM4Hd5kCavjQAqGK2b9iG4Yi1NgUszYEb/7kRaiXS95Z6fyunK9czeLIoEN0hE6Qhy5QBd2gKqohih7RM3pFb86T8+K8Ox/T1iVnNnOA/sj5/AFME5yV</latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>

Rational scalar products admit known integral representations from SoV!

<latexit sha1_base64="znbcoL+2PEb1fXlRuPZ9wYPRIe8="></latexit>

[Derkachov, Korchemsky, Manashov][Kazama, Komatsu, Nishimura]

<latexit sha1_base64="yDXnwwdwkNed14dpl2ATCLks40I="></latexit>

QA(u) =
Y

ui2A

u� uip
u2
i + 1/4

<latexit sha1_base64="PFBWU9dujs3dMW7rX0PWmls5EEY="></latexit>

SU(2):

<latexit sha1_base64="6IlAUTOeyZatU2hE+ON9j2JgeAI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXspuURRPRS8eK7q20C4lm2bb0CS7JFmhLP0RXjwo4tXf481/Y9ruQVsfDDzem2FmXphwpo3rfjuFldW19Y3iZmlre2d3r7x/8KjjVBHqk5jHqh1iTTmT1DfMcNpOFMUi5LQVjm6mfuuJKs1i+WDGCQ0EHkgWMYKNlVr3frV+eoV65Ypbc2dAy8TLSQVyNHvlr24/Jqmg0hCOte54bmKCDCvDCKeTUjfVNMFkhAe0Y6nEguogm507QSdW6aMoVrakQTP190SGhdZjEdpOgc1QL3pT8T+vk5roMsiYTFJDJZkvilKOTIymv6M+U5QYPrYEE8XsrYgMscLE2IRKNgRv8eVl8liveWe187t6pXGdx1GEIziGKnhwAQ24hSb4QGAEz/AKb07ivDjvzse8teDkM4fwB87nD2Lljks=</latexit>

SL(2):

<latexit sha1_base64="qJ5VagvH3rRLGyyUlHBeA4OxGD8=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXFMUqaGNhEdF8QHKEvc1esmR379jdE8KRH2FjoYitv8fOf+MmuUITHww83pthZl4Qc6aN6347uZXVtfWN/GZha3tnd6+4f9DUUaIIbZCIR6odYE05k7RhmOG0HSuKRcBpKxjdTP3WE1WaRfLRjGPqCzyQLGQEGyu1Hu7K1dMr1CuW3Io7A1omXkZKkKHeK351+xFJBJWGcKx1x3Nj46dYGUY4nRS6iaYxJiM8oB1LJRZU++ns3Ak6sUofhZGyJQ2aqb8nUiy0HovAdgpshnrRm4r/eZ3EhJd+ymScGCrJfFGYcGQiNP0d9ZmixPCxJZgoZm9FZIgVJsYmVLAheIsvL5NmteKdVc7vq6XadRZHHo7gGMrgwQXU4Bbq0AACI3iGV3hzYufFeXc+5q05J5s5hD9wPn8AVRSOQg==</latexit>

hQA, QBi` = N
Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="QylZr5IIWPHI2Z0CGMzFOxlv7YE="></latexit>

N =

✓
JA + JB + `� 1

`� 1

◆

<latexit sha1_base64="bhnICSs2r6nE65NupyPUl1nMf2o=">AAACGnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZqehGqHUjXUgFe4FOGTJppg1NMkOSEcrQ53Djq7hxoYg7cePbmLaz0NYDCR//OYfk/4OYUaUd59taWFxaXlnNreXXNza3tu2d3YaKEolJHUcskq0AKcKoIHVNNSOtWBLEA0aaweB63G8+EKloJO71MCYdjnqChhQjbSTfdj2OdB8jlt6OLqEXUBHxtOpfwWNY9Svm9ghj8MQdpRMy4NsFp+hMCs6Dm0EBZFXz7U+vG+GEE6ExQ0q1XSfWnRRJTTEjo7yXKBIjPEA90jYoECeqk06sjeChUbowjKQ5QsOJ+nsjRVypIQ/M5NiImu2Nxf967USHF52UijjRRODpQ2HCoI7gOCfYpZJgzYYGEJbU/BXiPpIIa5Nm3oTgzlqeh8Zp0S0Vz+5KhXIliyMH9sEBOAIuOAdlcANqoA4weATP4BW8WU/Wi/VufUxHF6xsZw/8KevrB5aUnrA=</latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

� = R`�1

<latexit sha1_base64="m2yx3ORFdsShGBgkEN2S7EC9BBY=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4sSRS0Y1QdKHLKvYBTSyT6bQdOjMJMxOhhIAbf8WNC0Xc+hPu/BsnbRbaeuDC4Zx7ufeeIGJUacf5tubmFxaXlgsrxdW19Y1Ne2u7ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvMz85gORiobiTo8i4nPUF7RHMdJG6ti73hXiHJ17HOlBECS36X3iEcaO3LRjl5yyMwacJW5OSiBHrWN/ed0Qx5wIjRlSqu06kfYTJDXFjKRFL1YkQniI+qRtqECcKD8Z/5DCA6N0YS+UpoSGY/X3RIK4UiMemM7sVDXtZeJ/XjvWvTM/oSKKNRF4sqgXM6hDmAUCu1QSrNnIEIQlNbdCPEASYW1iK5oQ3OmXZ0njuOxWyic3lVL1Io+jAPbAPjgELjgFVXANaqAOMHgEz+AVvFlP1ov1bn1MWuesfGYH/IH1+QO4D5eU</latexit>



µ2(u, v) =
⇡(u� v) sinh(⇡(u� v))

cosh(⇡u) cosh(⇡v)

<latexit sha1_base64="wEB1VjEKTuIjjHH9TLN6j/b9lxA="></latexit>

µ1(u) =
⇡

2 cosh(⇡u)2

<latexit sha1_base64="38CycVRov329f/JvojU2ulx+lJw=">AAACD3icbZC7SgNBFIZn4y3G26qlzWBQkibshog2QtDGMoK5QHZdZiezyZDZC3MRwrJvYOOr2FgoYmtr59s4SbbQxB8GPv5zDmfO7yeMCmlZ30ZhZXVtfaO4Wdra3tndM/cPOiJWHJM2jlnMez4ShNGItCWVjPQSTlDoM9L1x9fTeveBcEHj6E5OEuKGaBjRgGIkteWZp06oPLuiqvASOgFHOHUSmqV1B8diVNEMVfW+nnlm2apZM8FlsHMog1wtz/xyBjFWIYkkZkiIvm0l0k0RlxQzkpUcJUiC8BgNSV9jhEIi3HR2TwZPtDOAQcz1iyScub8nUhQKMQl93RkiORKLtan5X62vZHDhpjRKlCQRni8KFIMyhtNw4IBygiWbaECYU/1XiEdIpyJ1hCUdgr148jJ06jW7UTu7bZSbV3kcRXAEjkEF2OAcNMENaIE2wOARPINX8GY8GS/Gu/Exby0Y+cwh+CPj8wfJqptD</latexit>

µ1(u) =
sinh(2⇡u)

(u2 + 1/4)2

<latexit sha1_base64="MnIDeIfaTWKVDENn41ecDVvuucQ=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VoEWpSKroRim5cVrAPaNIymU7aoZNJmIdQQv/Cjb/ixoUibnXn3zh9LLT1wIXDOfdy7z1BwqhUjvNtZVZW19Y3spu5re2d3T17/6AhYy0wqeOYxaIVIEkY5aSuqGKklQiCooCRZjC8mfjNByIkjfm9GiXEj1Cf05BipIzUtUtepLtuQRfhFfRCgXDqScoHhbKXUKiL47SgO2V4Ct2zSrFTHnftvFNypoDLxJ2TPJij1rW/vF6MdUS4wgxJ2XadRPkpEopiRsY5T0uSIDxEfdI2lKOISD+d/jWGJ0bpwTAWpriCU/X3RIoiKUdRYDojpAZy0ZuI/3ltrcJLP6U80YpwPFsUagZVDCchwR4VBCs2MgRhQc2tEA+QSUeZKHMmBHfx5WXSKJfcSun8rpKvXs/jyIIjcAwKwAUXoApuQQ3UAQaP4Bm8gjfryXqx3q2PWWvGms8cgj+wPn8AEhicuA==</latexit>

µ2(u, v) =
sinh(2⇡(u� v))(u� v)

2(u2 + 1/4)(v2 + 1/4)

<latexit sha1_base64="WfY8/7P7RFhkBmLQa+bPCdALm1c="></latexit>

|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

on-shell norm in spin-chain of length L

<latexit sha1_base64="OR5BE2gn/YjF2Cb1ck8aBoBsaWE=">AAACEnicbZC7SgNBFIZnvcZ4i1raDCaCFgm7QdEyaGNhEcFcIFnC7ORsMmR2ZpmZFcKSZ7DxVWwsFLG1svNtnFwKTfxh4OM/53Dm/EHMmTau++0sLa+srq1nNrKbW9s7u7m9/bqWiaJQo5JL1QyIBs4E1AwzHJqxAhIFHBrB4HpcbzyA0kyKezOMwY9IT7CQUWKs1cmdSlHUfeAcC6kizATWMRNF2icWZYg5iJ7p48JtoZPLuyV3IrwI3gzyaKZqJ/fV7kqaRCAM5UTrlufGxk+JMoxyGGXbiYaY0AHpQcuiIBFoP52cNMLH1uniUCr7hMET9/dESiKth1FgOyNi+nq+Njb/q7USE176KRNxYkDQ6aIw4dhIPM4Hd5kCavjQAqGK2b9iG4Yi1NgUszYEb/7kRaiXS95Z6fyunK9czeLIoEN0hE6Qhy5QBd2gKqohih7RM3pFb86T8+K8Ox/T1iVnNnOA/sj5/AFME5yV</latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>

Rational scalar products admit known integral representations from SoV!

<latexit sha1_base64="znbcoL+2PEb1fXlRuPZ9wYPRIe8="></latexit>

[Derkachov, Korchemsky, Manashov][Kazama, Komatsu, Nishimura]

<latexit sha1_base64="yDXnwwdwkNed14dpl2ATCLks40I="></latexit>

QA(u) =
Y

ui2A

u� uip
u2
i + 1/4

<latexit sha1_base64="PFBWU9dujs3dMW7rX0PWmls5EEY="></latexit>

SU(2):

<latexit sha1_base64="6IlAUTOeyZatU2hE+ON9j2JgeAI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXspuURRPRS8eK7q20C4lm2bb0CS7JFmhLP0RXjwo4tXf481/Y9ruQVsfDDzem2FmXphwpo3rfjuFldW19Y3iZmlre2d3r7x/8KjjVBHqk5jHqh1iTTmT1DfMcNpOFMUi5LQVjm6mfuuJKs1i+WDGCQ0EHkgWMYKNlVr3frV+eoV65Ypbc2dAy8TLSQVyNHvlr24/Jqmg0hCOte54bmKCDCvDCKeTUjfVNMFkhAe0Y6nEguogm507QSdW6aMoVrakQTP190SGhdZjEdpOgc1QL3pT8T+vk5roMsiYTFJDJZkvilKOTIymv6M+U5QYPrYEE8XsrYgMscLE2IRKNgRv8eVl8liveWe187t6pXGdx1GEIziGKnhwAQ24hSb4QGAEz/AKb07ivDjvzse8teDkM4fwB87nD2Lljks=</latexit>

SL(2):

<latexit sha1_base64="qJ5VagvH3rRLGyyUlHBeA4OxGD8=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXFMUqaGNhEdF8QHKEvc1esmR379jdE8KRH2FjoYitv8fOf+MmuUITHww83pthZl4Qc6aN6347uZXVtfWN/GZha3tnd6+4f9DUUaIIbZCIR6odYE05k7RhmOG0HSuKRcBpKxjdTP3WE1WaRfLRjGPqCzyQLGQEGyu1Hu7K1dMr1CuW3Io7A1omXkZKkKHeK351+xFJBJWGcKx1x3Nj46dYGUY4nRS6iaYxJiM8oB1LJRZU++ns3Ak6sUofhZGyJQ2aqb8nUiy0HovAdgpshnrRm4r/eZ3EhJd+ymScGCrJfFGYcGQiNP0d9ZmixPCxJZgoZm9FZIgVJsYmVLAheIsvL5NmteKdVc7vq6XadRZHHo7gGMrgwQXU4Bbq0AACI3iGV3hzYufFeXc+5q05J5s5hD9wPn8AVRSOQg==</latexit>

hQA, QBi` = N
Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="QylZr5IIWPHI2Z0CGMzFOxlv7YE="></latexit>

N =

✓
JA + JB + `� 1

`� 1

◆

<latexit sha1_base64="bhnICSs2r6nE65NupyPUl1nMf2o=">AAACGnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZqehGqHUjXUgFe4FOGTJppg1NMkOSEcrQ53Djq7hxoYg7cePbmLaz0NYDCR//OYfk/4OYUaUd59taWFxaXlnNreXXNza3tu2d3YaKEolJHUcskq0AKcKoIHVNNSOtWBLEA0aaweB63G8+EKloJO71MCYdjnqChhQjbSTfdj2OdB8jlt6OLqEXUBHxtOpfwWNY9Svm9ghj8MQdpRMy4NsFp+hMCs6Dm0EBZFXz7U+vG+GEE6ExQ0q1XSfWnRRJTTEjo7yXKBIjPEA90jYoECeqk06sjeChUbowjKQ5QsOJ+nsjRVypIQ/M5NiImu2Nxf967USHF52UijjRRODpQ2HCoI7gOCfYpZJgzYYGEJbU/BXiPpIIa5Nm3oTgzlqeh8Zp0S0Vz+5KhXIliyMH9sEBOAIuOAdlcANqoA4weATP4BW8WU/Wi/VufUxHF6xsZw/8KevrB5aUnrA=</latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

� = R`�1

<latexit sha1_base64="m2yx3ORFdsShGBgkEN2S7EC9BBY=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4sSRS0Y1QdKHLKvYBTSyT6bQdOjMJMxOhhIAbf8WNC0Xc+hPu/BsnbRbaeuDC4Zx7ufeeIGJUacf5tubmFxaXlgsrxdW19Y1Ne2u7ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvMz85gORiobiTo8i4nPUF7RHMdJG6ti73hXiHJ17HOlBECS36X3iEcaO3LRjl5yyMwacJW5OSiBHrWN/ed0Qx5wIjRlSqu06kfYTJDXFjKRFL1YkQniI+qRtqECcKD8Z/5DCA6N0YS+UpoSGY/X3RIK4UiMemM7sVDXtZeJ/XjvWvTM/oSKKNRF4sqgXM6hDmAUCu1QSrNnIEIQlNbdCPEASYW1iK5oQ3OmXZ0njuOxWyic3lVL1Io+jAPbAPjgELjgFVXANaqAOMHgEz+AVvFlP1ov1bn1MWuesfGYH/IH1+QO4D5eU</latexit>

� = S1`�1

<latexit sha1_base64="tGUpqW5foPc1MChhT+NIV6l5lEY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR3FgSqehGKLrQZUX7gCYtk+mkHTozCTMToYRs/BU3LhRx62e482+ctllo64ELh3Pu5d57gphRpR3n21pYXFpeWS2sFdc3Nre27Z3dhooSiUkdRyySrQApwqggdU01I61YEsQDRprB8HrsNx+JVDQSD3oUE5+jvqAhxUgbqWvvezeIc3SZpvdZx806qUcYO3Gzrl1yys4EcJ64OSmBHLWu/eX1IpxwIjRmSKm268TaT5HUFDOSFb1EkRjhIeqTtqECcaL8dPJABo+M0oNhJE0JDSfq74kUcaVGPDCdHOmBmvXG4n9eO9HhhZ9SESeaCDxdFCYM6giO04A9KgnWbGQIwpKaWyEeIImwNpkVTQju7MvzpHFadivls7tKqXqVx1EAB+AQHAMXnIMquAU1UAcYZOAZvII368l6sd6tj2nrgpXP7IE/sD5/AESIljQ=</latexit>



µ2(u, v) =
⇡(u� v) sinh(⇡(u� v))

cosh(⇡u) cosh(⇡v)

<latexit sha1_base64="wEB1VjEKTuIjjHH9TLN6j/b9lxA="></latexit>

µ1(u) =
⇡

2 cosh(⇡u)2

<latexit sha1_base64="38CycVRov329f/JvojU2ulx+lJw=">AAACD3icbZC7SgNBFIZn4y3G26qlzWBQkibshog2QtDGMoK5QHZdZiezyZDZC3MRwrJvYOOr2FgoYmtr59s4SbbQxB8GPv5zDmfO7yeMCmlZ30ZhZXVtfaO4Wdra3tndM/cPOiJWHJM2jlnMez4ShNGItCWVjPQSTlDoM9L1x9fTeveBcEHj6E5OEuKGaBjRgGIkteWZp06oPLuiqvASOgFHOHUSmqV1B8diVNEMVfW+nnlm2apZM8FlsHMog1wtz/xyBjFWIYkkZkiIvm0l0k0RlxQzkpUcJUiC8BgNSV9jhEIi3HR2TwZPtDOAQcz1iyScub8nUhQKMQl93RkiORKLtan5X62vZHDhpjRKlCQRni8KFIMyhtNw4IBygiWbaECYU/1XiEdIpyJ1hCUdgr148jJ06jW7UTu7bZSbV3kcRXAEjkEF2OAcNMENaIE2wOARPINX8GY8GS/Gu/Exby0Y+cwh+CPj8wfJqptD</latexit>

µ1(u) =
sinh(2⇡u)

(u2 + 1/4)2

<latexit sha1_base64="MnIDeIfaTWKVDENn41ecDVvuucQ=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VoEWpSKroRim5cVrAPaNIymU7aoZNJmIdQQv/Cjb/ixoUibnXn3zh9LLT1wIXDOfdy7z1BwqhUjvNtZVZW19Y3spu5re2d3T17/6AhYy0wqeOYxaIVIEkY5aSuqGKklQiCooCRZjC8mfjNByIkjfm9GiXEj1Cf05BipIzUtUtepLtuQRfhFfRCgXDqScoHhbKXUKiL47SgO2V4Ct2zSrFTHnftvFNypoDLxJ2TPJij1rW/vF6MdUS4wgxJ2XadRPkpEopiRsY5T0uSIDxEfdI2lKOISD+d/jWGJ0bpwTAWpriCU/X3RIoiKUdRYDojpAZy0ZuI/3ltrcJLP6U80YpwPFsUagZVDCchwR4VBCs2MgRhQc2tEA+QSUeZKHMmBHfx5WXSKJfcSun8rpKvXs/jyIIjcAwKwAUXoApuQQ3UAQaP4Bm8gjfryXqx3q2PWWvGms8cgj+wPn8AEhicuA==</latexit>

µ2(u, v) =
sinh(2⇡(u� v))(u� v)

2(u2 + 1/4)(v2 + 1/4)

<latexit sha1_base64="WfY8/7P7RFhkBmLQa+bPCdALm1c="></latexit>

|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

on-shell norm in spin-chain of length L

<latexit sha1_base64="OR5BE2gn/YjF2Cb1ck8aBoBsaWE=">AAACEnicbZC7SgNBFIZnvcZ4i1raDCaCFgm7QdEyaGNhEcFcIFnC7ORsMmR2ZpmZFcKSZ7DxVWwsFLG1svNtnFwKTfxh4OM/53Dm/EHMmTau++0sLa+srq1nNrKbW9s7u7m9/bqWiaJQo5JL1QyIBs4E1AwzHJqxAhIFHBrB4HpcbzyA0kyKezOMwY9IT7CQUWKs1cmdSlHUfeAcC6kizATWMRNF2icWZYg5iJ7p48JtoZPLuyV3IrwI3gzyaKZqJ/fV7kqaRCAM5UTrlufGxk+JMoxyGGXbiYaY0AHpQcuiIBFoP52cNMLH1uniUCr7hMET9/dESiKth1FgOyNi+nq+Njb/q7USE176KRNxYkDQ6aIw4dhIPM4Hd5kCavjQAqGK2b9iG4Yi1NgUszYEb/7kRaiXS95Z6fyunK9czeLIoEN0hE6Qhy5QBd2gKqohih7RM3pFb86T8+K8Ox/T1iVnNnOA/sj5/AFME5yV</latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>

Rational scalar products admit known integral representations from SoV!

<latexit sha1_base64="znbcoL+2PEb1fXlRuPZ9wYPRIe8="></latexit>

[Derkachov, Korchemsky, Manashov][Kazama, Komatsu, Nishimura]

<latexit sha1_base64="yDXnwwdwkNed14dpl2ATCLks40I="></latexit>

QA(u) =
Y

ui2A

u� uip
u2
i + 1/4

<latexit sha1_base64="PFBWU9dujs3dMW7rX0PWmls5EEY="></latexit>

SU(2):

<latexit sha1_base64="6IlAUTOeyZatU2hE+ON9j2JgeAI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXspuURRPRS8eK7q20C4lm2bb0CS7JFmhLP0RXjwo4tXf481/Y9ruQVsfDDzem2FmXphwpo3rfjuFldW19Y3iZmlre2d3r7x/8KjjVBHqk5jHqh1iTTmT1DfMcNpOFMUi5LQVjm6mfuuJKs1i+WDGCQ0EHkgWMYKNlVr3frV+eoV65Ypbc2dAy8TLSQVyNHvlr24/Jqmg0hCOte54bmKCDCvDCKeTUjfVNMFkhAe0Y6nEguogm507QSdW6aMoVrakQTP190SGhdZjEdpOgc1QL3pT8T+vk5roMsiYTFJDJZkvilKOTIymv6M+U5QYPrYEE8XsrYgMscLE2IRKNgRv8eVl8liveWe187t6pXGdx1GEIziGKnhwAQ24hSb4QGAEz/AKb07ivDjvzse8teDkM4fwB87nD2Lljks=</latexit>

SL(2):

<latexit sha1_base64="qJ5VagvH3rRLGyyUlHBeA4OxGD8=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXFMUqaGNhEdF8QHKEvc1esmR379jdE8KRH2FjoYitv8fOf+MmuUITHww83pthZl4Qc6aN6347uZXVtfWN/GZha3tnd6+4f9DUUaIIbZCIR6odYE05k7RhmOG0HSuKRcBpKxjdTP3WE1WaRfLRjGPqCzyQLGQEGyu1Hu7K1dMr1CuW3Io7A1omXkZKkKHeK351+xFJBJWGcKx1x3Nj46dYGUY4nRS6iaYxJiM8oB1LJRZU++ns3Ak6sUofhZGyJQ2aqb8nUiy0HovAdgpshnrRm4r/eZ3EhJd+ymScGCrJfFGYcGQiNP0d9ZmixPCxJZgoZm9FZIgVJsYmVLAheIsvL5NmteKdVc7vq6XadRZHHo7gGMrgwQXU4Bbq0AACI3iGV3hzYufFeXc+5q05J5s5hD9wPn8AVRSOQg==</latexit>

hQA, QBi` = N
Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="QylZr5IIWPHI2Z0CGMzFOxlv7YE="></latexit>

N =

✓
JA + JB + `� 1

`� 1

◆

<latexit sha1_base64="bhnICSs2r6nE65NupyPUl1nMf2o=">AAACGnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZqehGqHUjXUgFe4FOGTJppg1NMkOSEcrQ53Djq7hxoYg7cePbmLaz0NYDCR//OYfk/4OYUaUd59taWFxaXlnNreXXNza3tu2d3YaKEolJHUcskq0AKcKoIHVNNSOtWBLEA0aaweB63G8+EKloJO71MCYdjnqChhQjbSTfdj2OdB8jlt6OLqEXUBHxtOpfwWNY9Svm9ghj8MQdpRMy4NsFp+hMCs6Dm0EBZFXz7U+vG+GEE6ExQ0q1XSfWnRRJTTEjo7yXKBIjPEA90jYoECeqk06sjeChUbowjKQ5QsOJ+nsjRVypIQ/M5NiImu2Nxf967USHF52UijjRRODpQ2HCoI7gOCfYpZJgzYYGEJbU/BXiPpIIa5Nm3oTgzlqeh8Zp0S0Vz+5KhXIliyMH9sEBOAIuOAdlcANqoA4weATP4BW8WU/Wi/VufUxHF6xsZw/8KevrB5aUnrA=</latexit>

N =

✓
`

JA + JB

◆

<latexit sha1_base64="vyroQtxQwVQllvU60lxxuDhXIE8=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUBKp6EaodSNdSAX7gCaEyXTaDp1MwsxEKCE/4MZfceNCEbfu3fk3TtostPXAhcM593LvPX7EqFSW9W0sLC4tr6wW1orrG5tb2+bObkuGscCkiUMWio6PJGGUk6aiipFOJAgKfEba/ug689sPREga8ns1jogboAGnfYqR0pJnHjoBUkOMWHKbXkLHpzwMEocwliZ17wqewLpXSz2zZJWtCeA8sXNSAjkanvnl9EIcB4QrzJCUXduKlJsgoShmJC06sSQRwiM0IF1NOQqIdJPJNyk80koP9kOhiys4UX9PJCiQchz4ujO7Xc56mfif141V/8JNKI9iRTieLurHDKoQZtHAHhUEKzbWBGFB9a0QD5FAWOkAizoEe/bledI6LduV8tldpVSt5XEUwD44AMfABuegCm5AAzQBBo/gGbyCN+PJeDHejY9p64KRz+yBPzA+fwCAEZsu</latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

� = R`�1

<latexit sha1_base64="m2yx3ORFdsShGBgkEN2S7EC9BBY=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4sSRS0Y1QdKHLKvYBTSyT6bQdOjMJMxOhhIAbf8WNC0Xc+hPu/BsnbRbaeuDC4Zx7ufeeIGJUacf5tubmFxaXlgsrxdW19Y1Ne2u7ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvMz85gORiobiTo8i4nPUF7RHMdJG6ti73hXiHJ17HOlBECS36X3iEcaO3LRjl5yyMwacJW5OSiBHrWN/ed0Qx5wIjRlSqu06kfYTJDXFjKRFL1YkQniI+qRtqECcKD8Z/5DCA6N0YS+UpoSGY/X3RIK4UiMemM7sVDXtZeJ/XjvWvTM/oSKKNRF4sqgXM6hDmAUCu1QSrNnIEIQlNbdCPEASYW1iK5oQ3OmXZ0njuOxWyic3lVL1Io+jAPbAPjgELjgFVXANaqAOMHgEz+AVvFlP1ov1bn1MWuesfGYH/IH1+QO4D5eU</latexit>

� = S1`�1

<latexit sha1_base64="tGUpqW5foPc1MChhT+NIV6l5lEY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR3FgSqehGKLrQZUX7gCYtk+mkHTozCTMToYRs/BU3LhRx62e482+ctllo64ELh3Pu5d57gphRpR3n21pYXFpeWS2sFdc3Nre27Z3dhooSiUkdRyySrQApwqggdU01I61YEsQDRprB8HrsNx+JVDQSD3oUE5+jvqAhxUgbqWvvezeIc3SZpvdZx806qUcYO3Gzrl1yys4EcJ64OSmBHLWu/eX1IpxwIjRmSKm268TaT5HUFDOSFb1EkRjhIeqTtqECcaL8dPJABo+M0oNhJE0JDSfq74kUcaVGPDCdHOmBmvXG4n9eO9HhhZ9SESeaCDxdFCYM6giO04A9KgnWbGQIwpKaWyEeIImwNpkVTQju7MvzpHFadivls7tKqXqVx1EAB+AQHAMXnIMquAU1UAcYZOAZvII368l6sd6tj2nrgpXP7IE/sD5/AESIljQ=</latexit>



µ2(u, v) =
⇡(u� v) sinh(⇡(u� v))

cosh(⇡u) cosh(⇡v)

<latexit sha1_base64="wEB1VjEKTuIjjHH9TLN6j/b9lxA="></latexit>

µ1(u) =
⇡

2 cosh(⇡u)2

<latexit sha1_base64="38CycVRov329f/JvojU2ulx+lJw=">AAACD3icbZC7SgNBFIZn4y3G26qlzWBQkibshog2QtDGMoK5QHZdZiezyZDZC3MRwrJvYOOr2FgoYmtr59s4SbbQxB8GPv5zDmfO7yeMCmlZ30ZhZXVtfaO4Wdra3tndM/cPOiJWHJM2jlnMez4ShNGItCWVjPQSTlDoM9L1x9fTeveBcEHj6E5OEuKGaBjRgGIkteWZp06oPLuiqvASOgFHOHUSmqV1B8diVNEMVfW+nnlm2apZM8FlsHMog1wtz/xyBjFWIYkkZkiIvm0l0k0RlxQzkpUcJUiC8BgNSV9jhEIi3HR2TwZPtDOAQcz1iyScub8nUhQKMQl93RkiORKLtan5X62vZHDhpjRKlCQRni8KFIMyhtNw4IBygiWbaECYU/1XiEdIpyJ1hCUdgr148jJ06jW7UTu7bZSbV3kcRXAEjkEF2OAcNMENaIE2wOARPINX8GY8GS/Gu/Exby0Y+cwh+CPj8wfJqptD</latexit>

µ1(u) =
sinh(2⇡u)

(u2 + 1/4)2

<latexit sha1_base64="MnIDeIfaTWKVDENn41ecDVvuucQ=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VoEWpSKroRim5cVrAPaNIymU7aoZNJmIdQQv/Cjb/ixoUibnXn3zh9LLT1wIXDOfdy7z1BwqhUjvNtZVZW19Y3spu5re2d3T17/6AhYy0wqeOYxaIVIEkY5aSuqGKklQiCooCRZjC8mfjNByIkjfm9GiXEj1Cf05BipIzUtUtepLtuQRfhFfRCgXDqScoHhbKXUKiL47SgO2V4Ct2zSrFTHnftvFNypoDLxJ2TPJij1rW/vF6MdUS4wgxJ2XadRPkpEopiRsY5T0uSIDxEfdI2lKOISD+d/jWGJ0bpwTAWpriCU/X3RIoiKUdRYDojpAZy0ZuI/3ltrcJLP6U80YpwPFsUagZVDCchwR4VBCs2MgRhQc2tEA+QSUeZKHMmBHfx5WXSKJfcSun8rpKvXs/jyIIjcAwKwAUXoApuQQ3UAQaP4Bm8gjfryXqx3q2PWWvGms8cgj+wPn8AEhicuA==</latexit>

µ2(u, v) =
sinh(2⇡(u� v))(u� v)

2(u2 + 1/4)(v2 + 1/4)

<latexit sha1_base64="WfY8/7P7RFhkBmLQa+bPCdALm1c="></latexit>

|{z}

<latexit sha1_base64="JPc5jf8LV+cjDpBNwsXY6F0rs5g=">AAACD3icbVC7TsMwFHV4lvIKMLJEVCCmKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqi/AELv8LCAEKsrGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRiogyFI34QEIX2ACqTuRcX43SJhl2dCs2XW7gLVMnJLUUIn20Pxyg4gkIXBFGJZy4Nix8lIsFCUMsqqbSNDzp3gMA005DkF6abFLZp1qJbBGkdCHK6tQf3ekOJRyFvq6MsRqIhe9XPzPGyRqdOWllMeJAk7mD40SZqnIysOxAiqAKDbTBBNB9a4WmWCdh9IRVnUIzuKXl0m3UXea9Yu7Zq11XcZRQcfoBJ0jB12iFrpFbdRBBD2iZ/SK3own48V4Nz7mpStG2XOE/sD4/AE9dZ4O</latexit>

| {z }

<latexit sha1_base64="HKSGFbgChR1Wpe/2RGOO/aASWEg=">AAACEHicbVC7TsMwFHV4lvIKMLJEVAimKqmKYKxgYSwSfUhNVDnObWvVcSLbQaqifAILv8LCAEKsjGz8DU6aAVqOZPnonHuvr48fMyqVbX8bK6tr6xubla3q9s7u3r55cNiVUSIIdEjEItH3sQRGOXQUVQz6sQAc+gx6/vQm93sPICSN+L2axeCFeMzpiBKstDQ0z9xiRuqzBLLUTXgAwheYQOpOZJzfDRJmWTY0a3bdLmAtE6ckNVSiPTS/3CAiSQhcEYalHDh2rLwUC0UJg6zqJhL0/Ckew0BTjkOQXlosk1mnWgmsUST04coq1N8dKQ6lnIW+rgyxmshFLxf/8waJGl15KeVxooCT+UOjhFkqsvJ0rIAKIIrNNMFEUL2rRSZY56F0hlUdgrP45WXSbdSdZv3irllrXZdxVNAxOkHnyEGXqIVuURt1EEGP6Bm9ojfjyXgx3o2PeemKUfYcoT8wPn8AGBGehQ==</latexit>

B

<latexit sha1_base64="nRMr7txAsb39upQldNdXUiZKx7U=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCq5JIRZelblxWsLXQhDKZ3rRDJ5MwMxFKCG78FTcuFHHrV7jzb5ykWWjrgYHDOfc1x48Zlcq2v43Kyura+kZ1s7a1vbO7Z+4f9GSUCAJdErFI9H0sgVEOXUUVg34sAIc+g3t/ep379w8gJI34nZrF4IV4zGlACVZaGppHbjEj9VkCWeqGWE0IZmk7y4Zm3W7YBaxl4pSkjkp0huaXO4pIEgJXhGEpB44dKy/FQlHCIKu5iYQYkykew0BTjkOQXlqsz6xTrYysIBL6cWUV6u+OFIdSzkJfV+Y3ykUvF//zBokKrryU8jhRwMl8UZAwS0VWnoc1ogKIYjNNMBFU32qRCRaYKJ1aTYfgLH55mfTOG06zcXHbrLfaZRxVdIxO0Bly0CVqoRvUQV1E0CN6Rq/ozXgyXox342NeWjHKnkP0B8bnD5D/mDA=</latexit>

A

<latexit sha1_base64="2PUCdpZ/BuXKIPSWTNr5pHkSlvg=">AAACAXicbVDLSsNAFL3xWesr6kZwEyyCq5JIRZdVNy4r2Ac0oUwm03boZBJmJkIJceOvuHGhiFv/wp1/4yTNQlsPDBzOua85fsyoVLb9bSwtr6yurVc2qptb2zu75t5+R0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+5Cb3uw9ESBrxezWNiReiEadDipHS0sA8dIsZqSBBlrohUmOMWHqVZQOzZtftAtYicUpSgxKtgfnlBhFOQsIVZkjKvmPHykuRUBQzklXdRJIY4Qkakb6mHIVEemmxPbNOtBJYw0jox5VVqL87UhRKOQ19XZnfKOe9XPzP6ydqeOmllMeJIhzPFg0TZqnIyuOwAioIVmyqCcKC6lstPEYCYaVDq+oQnPkvL5LOWd1p1M/vGrXmdRlHBY7gGE7BgQtowi20oA0YHuEZXuHNeDJejHfjY1a6ZJQ9B/AHxucPuu+XuA==</latexit>

(C•��)2 =
J !

2J !

h⌦|u1, . . . , uJi`2

hu1, . . . , uJ |u1, . . . , uJiL

<latexit sha1_base64="TmCpDaX+tFzhDEpAUISdzyaGDRQ="></latexit>

on-shell norm in spin-chain of length L

<latexit sha1_base64="OR5BE2gn/YjF2Cb1ck8aBoBsaWE=">AAACEnicbZC7SgNBFIZnvcZ4i1raDCaCFgm7QdEyaGNhEcFcIFnC7ORsMmR2ZpmZFcKSZ7DxVWwsFLG1svNtnFwKTfxh4OM/53Dm/EHMmTau++0sLa+srq1nNrKbW9s7u7m9/bqWiaJQo5JL1QyIBs4E1AwzHJqxAhIFHBrB4HpcbzyA0kyKezOMwY9IT7CQUWKs1cmdSlHUfeAcC6kizATWMRNF2icWZYg5iJ7p48JtoZPLuyV3IrwI3gzyaKZqJ/fV7kqaRCAM5UTrlufGxk+JMoxyGGXbiYaY0AHpQcuiIBFoP52cNMLH1uniUCr7hMET9/dESiKth1FgOyNi+nq+Njb/q7USE176KRNxYkDQ6aIw4dhIPM4Hd5kCavjQAqGK2b9iG4Yi1NgUszYEb/7kRaiXS95Z6fyunK9czeLIoEN0hE6Qhy5QBd2gKqohih7RM3pFb86T8+K8Ox/T1iVnNnOA/sj5/AFME5yV</latexit>

o↵-shell overlap in spin-chain of length `

<latexit sha1_base64="ZVFr5G6y/qU3S4L3ogZDKUSRbLU=">AAACGXicbVDLSgMxFM34rPU16tJNsBXctMwURZdFNy4r2Ae0pWTSO53QTDIkGaEM/Q03/oobF4q41JV/Y/pYaOuBwOGcc7m5J0g408bzvp2V1bX1jc3cVn57Z3dv3z04bGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMbyZ+8wGUZlLcm1EC3ZgMBAsZJcZKPdeTYVjSEXCOpc1xkmAmsE6YKNGIWCpDzEEMTISLHZsq9tyCV/amwMvEn5MCmqPWcz87fUnTGIShnGjd9r3EdDOiDKMcxvlOqiEhdEgG0LZUkBh0N5teNsanVunjUCr7hMFT9fdERmKtR3FgkzExkV70JuJ/Xjs14VU3YyJJDQg6WxSmHBuJJzXhPlNADR9ZQqhi9q/Y9qEINbbMvC3BXzx5mTQqZf+8fHFXKVSv53Xk0DE6QWfIR5eoim5RDdURRY/oGb2iN+fJeXHenY9ZdMWZzxyhP3C+fgAulp/D</latexit>

Setup

<latexit sha1_base64="5Qby6cvMJWVqRfDT539sbA5QPZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48VTVtoQ9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94jjlQUwHSkSCUbSS/8AxS3vlilt15yCrxMtJBXI0euWvbj9hWcwVMkmN6XhuisGEahRM8mmpmxmeUjaiA96xVNGYm2AyP3ZKzqzSJ1GibSkkc/X3xITGxozj0HbGFIdm2ZuJ/3mdDKPrYCJUmiFXbLEoyiTBhMw+J32hOUM5toQyLeythA2ppgxtPiUbgrf88ipp1qreRfXyvlap3+RxFOEETuEcPLiCOtxBA3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4A67aOww==</latexit>

Step 0: Leading Order (LO)

<latexit sha1_base64="dzNLaR2BF218pC+7YH0O8FeUB8E=">AAACA3icbVDLSgNBEJyNrxhfUW96GQxCvITdoCiegl48BBLRPCBZwuxsJxkyO7vMzAphCXjxV7x4UMSrP+HNv3HyOGhiQUNR1U13lxdxprRtf1uppeWV1bX0emZjc2t7J7u7V1dhLCnUaMhD2fSIAs4E1DTTHJqRBBJ4HBre4HrsNx5AKhaKez2MwA1IT7Auo0QbqZM9uNMQYfsSl4H4TPRwRfogcb5cOelkc3bBngAvEmdGcmiGaif71fZDGgcgNOVEqZZjR9pNiNSMchhl2rGCiNAB6UHLUEECUG4y+WGEj43i424oTQmNJ+rviYQESg0Dz3QGRPfVvDcW//Nase5euAkTUaxB0OmibsyxDvE4EOwzCVTzoSGESmZuxbRPJKHaxJYxITjzLy+SerHgnBbObou50tUsjjQ6REcojxx0jkroBlVRDVH0iJ7RK3qznqwX6936mLamrNnMPvoD6/MHBVGV1w==</latexit>

Combinatorics of contractions: rational spin-chain scalar products

<latexit sha1_base64="rsj4IPP+fR3RAAZibOh8qVH1Vj0=">AAACK3icbVDLSgNBEJz1bXxFPXoZDIIXw64oiifRi0cFo4EkhN7ObDI4O7PM9Aoh5H+8+Cse9OADr/6HszEHXwUDRVU1PV1xpqSjMHwNJianpmdm5+ZLC4tLyyvl1bUrZ3KLooZGGVuPwQkltaiRJCXqmRWQxkpcxzenhX99K6yTRl9SPxOtFLpaJhKBvNQun5yaNJYayFiJjpuEo9FkAQvbHXE7yoHiLpN6B3sgNXcICizPrOnkSK5droTVcAT+l0RjUmFjnLfLj82OwTwVmlCBc40ozKg1AEsSlRiWmrkTGeANdEXDUw2pcK3B6NYh3/JKhyfG+qeJj9TvEwNIneunsU+mQD332yvE/7xGTslhayB1lpPQ+LUoyRUnw4vieEdagaT6ngBa6f/KfR1FU77eki8h+n3yX3K1W432qvsXu5Xjk3Edc2yDbbJtFrEDdszO2DmrMWR37IE9s5fgPngK3oL3r+hEMJ5ZZz8QfHwC0IOopg==</latexit>

[Escobedo, Gromov, Sever, Vieira]

<latexit sha1_base64="VzXk6PSbNeK2z+lu/q42CeS5bPk="></latexit>

Rational scalar products admit known integral representations from SoV!

<latexit sha1_base64="znbcoL+2PEb1fXlRuPZ9wYPRIe8="></latexit>

[Derkachov, Korchemsky, Manashov][Kazama, Komatsu, Nishimura]

<latexit sha1_base64="yDXnwwdwkNed14dpl2ATCLks40I="></latexit>

QA(u) =
Y

ui2A

u� uip
u2
i + 1/4

<latexit sha1_base64="PFBWU9dujs3dMW7rX0PWmls5EEY="></latexit>

SU(2):

<latexit sha1_base64="6IlAUTOeyZatU2hE+ON9j2JgeAI=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXspuURRPRS8eK7q20C4lm2bb0CS7JFmhLP0RXjwo4tXf481/Y9ruQVsfDDzem2FmXphwpo3rfjuFldW19Y3iZmlre2d3r7x/8KjjVBHqk5jHqh1iTTmT1DfMcNpOFMUi5LQVjm6mfuuJKs1i+WDGCQ0EHkgWMYKNlVr3frV+eoV65Ypbc2dAy8TLSQVyNHvlr24/Jqmg0hCOte54bmKCDCvDCKeTUjfVNMFkhAe0Y6nEguogm507QSdW6aMoVrakQTP190SGhdZjEdpOgc1QL3pT8T+vk5roMsiYTFJDJZkvilKOTIymv6M+U5QYPrYEE8XsrYgMscLE2IRKNgRv8eVl8liveWe187t6pXGdx1GEIziGKnhwAQ24hSb4QGAEz/AKb07ivDjvzse8teDkM4fwB87nD2Lljks=</latexit>

SL(2):

<latexit sha1_base64="qJ5VagvH3rRLGyyUlHBeA4OxGD8=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3AXFMUqaGNhEdF8QHKEvc1esmR379jdE8KRH2FjoYitv8fOf+MmuUITHww83pthZl4Qc6aN6347uZXVtfWN/GZha3tnd6+4f9DUUaIIbZCIR6odYE05k7RhmOG0HSuKRcBpKxjdTP3WE1WaRfLRjGPqCzyQLGQEGyu1Hu7K1dMr1CuW3Io7A1omXkZKkKHeK351+xFJBJWGcKx1x3Nj46dYGUY4nRS6iaYxJiM8oB1LJRZU++ns3Ak6sUofhZGyJQ2aqb8nUiy0HovAdgpshnrRm4r/eZ3EhJd+ymScGCrJfFGYcGQiNP0d9ZmixPCxJZgoZm9FZIgVJsYmVLAheIsvL5NmteKdVc7vq6XadRZHHo7gGMrgwQXU4Bbq0AACI3iGV3hzYufFeXc+5q05J5s5hD9wPn8AVRSOQg==</latexit>

A = hQJ , 1i`/h1, 1i`

<latexit sha1_base64="yVAMHLByCoFqUgtkxWddX/+eJUQ=">AAACLXicbVDLSgMxFM34rPU16tJNsAgupM5IRTdCfSzEVQv2AZ0yZNLbNjSTGZKMUIb+kBt/RQQXFXHrb5g+EG09EDg5516Sc4KYM6UdZ2gtLC4tr6xm1rLrG5tb2/bOblVFiaRQoRGPZD0gCjgTUNFMc6jHEkgYcKgFvZuRX3sEqVgkHnQ/hmZIOoK1GSXaSL5964VEdynh6dUAX2KPE9HhgMv+/TF2sSfHV98Dzk9+THfW8u2ck3fGwPPEnZIcmqLk269eK6JJCEJTTpRquE6smymRmlEOg6yXKIgJ7ZEONAwVJATVTMdpB/jQKC3cjqQ5QuOx+nsjJaFS/TAwk6NsatYbif95jUS3L5opE3GiQdDJQ+2EYx3hUXW4xSRQzfuGECqZ+SumXSIJ1abgrCnBnY08T6qnebeQPysXcsXraR0ZtI8O0BFy0TkqojtUQhVE0RN6QUP0bj1bb9aH9TkZXbCmO3voD6yvb3dCpnM=</latexit>

B = hQJ , QJiL/h1, 1iL

<latexit sha1_base64="CSYd2M5ewN9e3GltNwhsrNcMqSo=">AAACKXicbVBLSwMxGMz6rPW16tFLsAgeSt2Vil6EUi8iHlqwD+guSzbNtqHZ7JJkhbL073jxr3hRUNSrf8RsW3y0DiQMM99HMuPHjEplWe/GwuLS8spqbi2/vrG5tW3u7DZllAhMGjhikWj7SBJGOWkoqhhpx4Kg0Gek5Q8uM791R4SkEb9Vw5i4IepxGlCMlJY8s+KESPUxYml1BC+gwxDvMQLr3nUxu6AjxoJ3c/zt2UVo/+ieWbBK1hhwnthTUgBT1Dzz2elGOAkJV5ghKTu2FSs3RUJRzMgo7ySSxAgPUI90NOUoJNJNx0lH8FArXRhEQh+u4Fj9vZGiUMph6OvJLJec9TLxP6+TqODcTSmPE0U4njwUJAyqCGa1wS4VBCs21ARhQfVfIe4jgbDS5eZ1CfZs5HnSPCnZ5dJpvVyoVKd15MA+OABHwAZnoAKuQA00AAb34BG8gFfjwXgy3oyPyeiCMd3ZA39gfH4Bxaakew==</latexit>

hQA, QBi` = N
Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="QylZr5IIWPHI2Z0CGMzFOxlv7YE="></latexit>

N =

✓
JA + JB + `� 1

`� 1

◆

<latexit sha1_base64="bhnICSs2r6nE65NupyPUl1nMf2o=">AAACGnicbZDLSgMxFIYzXmu9jbp0EyyCIJYZqehGqHUjXUgFe4FOGTJppg1NMkOSEcrQ53Djq7hxoYg7cePbmLaz0NYDCR//OYfk/4OYUaUd59taWFxaXlnNreXXNza3tu2d3YaKEolJHUcskq0AKcKoIHVNNSOtWBLEA0aaweB63G8+EKloJO71MCYdjnqChhQjbSTfdj2OdB8jlt6OLqEXUBHxtOpfwWNY9Svm9ghj8MQdpRMy4NsFp+hMCs6Dm0EBZFXz7U+vG+GEE6ExQ0q1XSfWnRRJTTEjo7yXKBIjPEA90jYoECeqk06sjeChUbowjKQ5QsOJ+nsjRVypIQ/M5NiImu2Nxf967USHF52UijjRRODpQ2HCoI7gOCfYpZJgzYYGEJbU/BXiPpIIa5Nm3oTgzlqeh8Zp0S0Vz+5KhXIliyMH9sEBOAIuOAdlcANqoA4weATP4BW8WU/Wi/VufUxHF6xsZw/8KevrB5aUnrA=</latexit>

N =

✓
`

JA + JB

◆

<latexit sha1_base64="vyroQtxQwVQllvU60lxxuDhXIE8=">AAACDXicbVDLSsNAFJ34rPUVdelmsAqCUBKp6EaodSNdSAX7gCaEyXTaDp1MwsxEKCE/4MZfceNCEbfu3fk3TtostPXAhcM593LvPX7EqFSW9W0sLC4tr6wW1orrG5tb2+bObkuGscCkiUMWio6PJGGUk6aiipFOJAgKfEba/ug689sPREga8ns1jogboAGnfYqR0pJnHjoBUkOMWHKbXkLHpzwMEocwliZ17wqewLpXSz2zZJWtCeA8sXNSAjkanvnl9EIcB4QrzJCUXduKlJsgoShmJC06sSQRwiM0IF1NOQqIdJPJNyk80koP9kOhiys4UX9PJCiQchz4ujO7Xc56mfif141V/8JNKI9iRTieLurHDKoQZtHAHhUEKzbWBGFB9a0QD5FAWOkAizoEe/bledI6LduV8tldpVSt5XEUwD44AMfABuegCm5AAzQBBo/gGbyCN+PJeDHejY9p64KRz+yBPzA+fwCAEZsu</latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

� = R`�1

<latexit sha1_base64="m2yx3ORFdsShGBgkEN2S7EC9BBY=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4sSRS0Y1QdKHLKvYBTSyT6bQdOjMJMxOhhIAbf8WNC0Xc+hPu/BsnbRbaeuDC4Zx7ufeeIGJUacf5tubmFxaXlgsrxdW19Y1Ne2u7ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvMz85gORiobiTo8i4nPUF7RHMdJG6ti73hXiHJ17HOlBECS36X3iEcaO3LRjl5yyMwacJW5OSiBHrWN/ed0Qx5wIjRlSqu06kfYTJDXFjKRFL1YkQniI+qRtqECcKD8Z/5DCA6N0YS+UpoSGY/X3RIK4UiMemM7sVDXtZeJ/XjvWvTM/oSKKNRF4sqgXM6hDmAUCu1QSrNnIEIQlNbdCPEASYW1iK5oQ3OmXZ0njuOxWyic3lVL1Io+jAPbAPjgELjgFVXANaqAOMHgEz+AVvFlP1ov1bn1MWuesfGYH/IH1+QO4D5eU</latexit>

� = S1`�1

<latexit sha1_base64="tGUpqW5foPc1MChhT+NIV6l5lEY=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR3FgSqehGKLrQZUX7gCYtk+mkHTozCTMToYRs/BU3LhRx62e482+ctllo64ELh3Pu5d57gphRpR3n21pYXFpeWS2sFdc3Nre27Z3dhooSiUkdRyySrQApwqggdU01I61YEsQDRprB8HrsNx+JVDQSD3oUE5+jvqAhxUgbqWvvezeIc3SZpvdZx806qUcYO3Gzrl1yys4EcJ64OSmBHLWu/eX1IpxwIjRmSKm268TaT5HUFDOSFb1EkRjhIeqTtqECcaL8dPJABo+M0oNhJE0JDSfq74kUcaVGPDCdHOmBmvXG4n9eO9HhhZ9SESeaCDxdFCYM6giO04A9KgnWbGQIwpKaWyEeIImwNpkVTQju7MvzpHFadivls7tKqXqVx1EAB+AQHAMXnIMquAU1UAcYZOAZvII368l6sd6tj2nrgpXP7IE/sD5/AESIljQ=</latexit>



Plan

<latexit sha1_base64="EXOsHAB0nfYFLjgOBVuMs4ji2QQ=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8ld2i6LHoxWMF+wHtUrJptg1NskuSFcrSv+DFgyJe/UPe/Ddm2z1o64OBx3szzMwLE8GN9bxvtLa+sbm1Xdop7+7tHxxWjo7bJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64STu9zvPDFteKwe7TRhgSQjxSNOic2lpiBqUKl6NW8OvEr8glShQHNQ+eoPY5pKpiwVxJie7yU2yIi2nAo2K/dTwxJCJ2TEeo4qIpkJsvmtM3zulCGOYu1KWTxXf09kRBozlaHrlMSOzbKXi/95vdRGN0HGVZJapuhiUZQKbGOcP46HXDNqxdQRQjV3t2I6JppQ6+IpuxD85ZdXSbte8y9rVw/1auO2iKMEp3AGF+DDNTTgHprQAgpjeIZXeEMSvaB39LFoXUPFzAn8Afr8Afn2jjM=</latexit>



Plan

<latexit sha1_base64="EXOsHAB0nfYFLjgOBVuMs4ji2QQ=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8ld2i6LHoxWMF+wHtUrJptg1NskuSFcrSv+DFgyJe/UPe/Ddm2z1o64OBx3szzMwLE8GN9bxvtLa+sbm1Xdop7+7tHxxWjo7bJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64STu9zvPDFteKwe7TRhgSQjxSNOic2lpiBqUKl6NW8OvEr8glShQHNQ+eoPY5pKpiwVxJie7yU2yIi2nAo2K/dTwxJCJ2TEeo4qIpkJsvmtM3zulCGOYu1KWTxXf09kRBozlaHrlMSOzbKXi/95vdRGN0HGVZJapuhiUZQKbGOcP46HXDNqxdQRQjV3t2I6JppQ6+IpuxD85ZdXSbte8y9rVw/1auO2iKMEp3AGF+DDNTTgHprQAgpjeIZXeEMSvaB39LFoXUPFzAn8Afr8Afn2jjM=</latexit>

Revisit LO results from perspective of functional SoV

<latexit sha1_base64="E9sQYcZIy0hWcOiZdnVd0M8b5EI=">AAACHnicbVDLSgMxFM34rPVVdekmWARXZaZYdCm6cSFYH61CHUomvaOhmWRI7hRK8Uvc+CtuXCgiuNK/MVO70NYDgcM593BzT5RKYdH3v7yp6ZnZufnCQnFxaXlltbS23rQ6MxwaXEttriNmQQoFDRQo4To1wJJIwlXUPcr9qx4YK7S6xH4KYcJulYgFZ+ikdql2Dj1hBdKTU2rAZhItjY1OaOpCKXAUPaA6pnGmeJ5gkl7oZrtU9iv+EHSSBCNSJiPU26WPm47mWQIKuWTWtgI/xXDADAou4b54k1lIGe+yW2g5qlgCNhwMz7un207p0Fgb9xTSofo7MWCJtf0kcpMJwzs77uXif14rw3g/HAiVZgiK/yyKM0lR07wr2hHGNSD7jjBuhPsr5XfMMI6unKIrIRg/eZI0q5Vgt1I7q5YPDkd1FMgm2SI7JCB75IAckzppEE4eyBN5Ia/eo/fsvXnvP6NT3iizQf7A+/wGeTWitA==</latexit>



Plan

<latexit sha1_base64="EXOsHAB0nfYFLjgOBVuMs4ji2QQ=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8ld2i6LHoxWMF+wHtUrJptg1NskuSFcrSv+DFgyJe/UPe/Ddm2z1o64OBx3szzMwLE8GN9bxvtLa+sbm1Xdop7+7tHxxWjo7bJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64STu9zvPDFteKwe7TRhgSQjxSNOic2lpiBqUKl6NW8OvEr8glShQHNQ+eoPY5pKpiwVxJie7yU2yIi2nAo2K/dTwxJCJ2TEeo4qIpkJsvmtM3zulCGOYu1KWTxXf09kRBozlaHrlMSOzbKXi/95vdRGN0HGVZJapuhiUZQKbGOcP46HXDNqxdQRQjV3t2I6JppQ6+IpuxD85ZdXSbte8y9rVw/1auO2iKMEp3AGF+DDNTTgHprQAgpjeIZXeEMSvaB39LFoXUPFzAn8Afr8Afn2jjM=</latexit>

Revisit LO results from perspective of functional SoV

<latexit sha1_base64="E9sQYcZIy0hWcOiZdnVd0M8b5EI=">AAACHnicbVDLSgMxFM34rPVVdekmWARXZaZYdCm6cSFYH61CHUomvaOhmWRI7hRK8Uvc+CtuXCgiuNK/MVO70NYDgcM593BzT5RKYdH3v7yp6ZnZufnCQnFxaXlltbS23rQ6MxwaXEttriNmQQoFDRQo4To1wJJIwlXUPcr9qx4YK7S6xH4KYcJulYgFZ+ikdql2Dj1hBdKTU2rAZhItjY1OaOpCKXAUPaA6pnGmeJ5gkl7oZrtU9iv+EHSSBCNSJiPU26WPm47mWQIKuWTWtgI/xXDADAou4b54k1lIGe+yW2g5qlgCNhwMz7un207p0Fgb9xTSofo7MWCJtf0kcpMJwzs77uXif14rw3g/HAiVZgiK/yyKM0lR07wr2hHGNSD7jjBuhPsr5XfMMI6unKIrIRg/eZI0q5Vgt1I7q5YPDkd1FMgm2SI7JCB75IAckzppEE4eyBN5Ia/eo/fsvXnvP6NT3iizQf7A+/wGeTWitA==</latexit>

Generalize and lift SL(2) results to the quantum level (NLO)

<latexit sha1_base64="k6G+iOtV0NZmyZIvVL2FFlL5Tiw="></latexit>



Plan

<latexit sha1_base64="EXOsHAB0nfYFLjgOBVuMs4ji2QQ=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8ld2i6LHoxWMF+wHtUrJptg1NskuSFcrSv+DFgyJe/UPe/Ddm2z1o64OBx3szzMwLE8GN9bxvtLa+sbm1Xdop7+7tHxxWjo7bJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64STu9zvPDFteKwe7TRhgSQjxSNOic2lpiBqUKl6NW8OvEr8glShQHNQ+eoPY5pKpiwVxJie7yU2yIi2nAo2K/dTwxJCJ2TEeo4qIpkJsvmtM3zulCGOYu1KWTxXf09kRBozlaHrlMSOzbKXi/95vdRGN0HGVZJapuhiUZQKbGOcP46HXDNqxdQRQjV3t2I6JppQ6+IpuxD85ZdXSbte8y9rVw/1auO2iKMEp3AGF+DDNTTgHprQAgpjeIZXeEMSvaB39LFoXUPFzAn8Afr8Afn2jjM=</latexit>

Revisit LO results from perspective of functional SoV

<latexit sha1_base64="E9sQYcZIy0hWcOiZdnVd0M8b5EI=">AAACHnicbVDLSgMxFM34rPVVdekmWARXZaZYdCm6cSFYH61CHUomvaOhmWRI7hRK8Uvc+CtuXCgiuNK/MVO70NYDgcM593BzT5RKYdH3v7yp6ZnZufnCQnFxaXlltbS23rQ6MxwaXEttriNmQQoFDRQo4To1wJJIwlXUPcr9qx4YK7S6xH4KYcJulYgFZ+ikdql2Dj1hBdKTU2rAZhItjY1OaOpCKXAUPaA6pnGmeJ5gkl7oZrtU9iv+EHSSBCNSJiPU26WPm47mWQIKuWTWtgI/xXDADAou4b54k1lIGe+yW2g5qlgCNhwMz7un207p0Fgb9xTSofo7MWCJtf0kcpMJwzs77uXif14rw3g/HAiVZgiK/yyKM0lR07wr2hHGNSD7jjBuhPsr5XfMMI6unKIrIRg/eZI0q5Vgt1I7q5YPDkd1FMgm2SI7JCB75IAckzppEE4eyBN5Ia/eo/fsvXnvP6NT3iizQf7A+/wGeTWitA==</latexit>

Generalize and lift SL(2) results to the quantum level (NLO)

<latexit sha1_base64="k6G+iOtV0NZmyZIvVL2FFlL5Tiw="></latexit>

Alternative derivation up to N
2
LO for SU(2),

<latexit sha1_base64="jaGkEFhQO8D/HhOamd/HtvDyOdk=">AAACG3icbVBNTwIxFOz6ifiFevTSiCaaGLK70egR9eLBKEZBEkTSLW+hodvdtF0SsuF/ePGvePGgMZ5MPPhvLAsHBec0nXkvrzNexJnStv1tTU3PzM7NZxayi0vLK6u5tfWKCmNJoUxDHsqqRxRwJqCsmeZQjSSQwONw53XOBv5dF6RiobjVvQjqAWkJ5jNKtJEaOfeEa5DCvLqAmyBZNzVwHGEd4svtpP/gbl9cYT+U+Ka86+7t40YubxfsFHiSOCOSRyOUGrnP+2ZI4wCEppwoVXPsSNcTIjWjHPrZ+1hBRGiHtKBmqCABqHqSZuvjHaM00/N+KDRO1d8bCQmU6gWemQyIbqtxbyD+59Vi7R/XEyaiWIOgw0N+zAexB0XhJpNANe8ZQqhk5q+Ytokk1PSlsqYEZzzyJKm4BeegcHjt5ounozoyaBNtoV3koCNUROeohMqIokf0jF7Rm/VkvVjv1sdwdMoa7WygP7C+fgDdf59Y</latexit>

including adjacent finite volume e↵ects.

<latexit sha1_base64="5e6ynRMI7ngLLvWoMDt0tquGYGc=">AAACEnicbVC7TsMwFHXKq5RXgJHFokKCpUoqEIwVLIxFog+pjSrHuWlNHSeynUpV1G9g4VdYGECIlYmNv8FtM0DLkSwdnXPv9b3HTzhT2nG+rcLK6tr6RnGztLW9s7tn7x80VZxKCg0a81i2faKAMwENzTSHdiKBRD6Hlj+8mfqtEUjFYnGvxwl4EekLFjJKtJF69hkTlKcBE31MggdCQWgcMsE04FHM0wgwhCFQrSo9u+xUnBnwMnFzUkY56j37qxvE1IwQmnKiVMd1Eu1lRGpGOUxK3VRBQuiQ9KFjqCARKC+bnTTBJ0YJcBhL88xKM/V3R0YipcaRbyojogdq0ZuK/3mdVIdXXsZEkmoQdP5RmHKsYzzNBwdMmnP52BBCJTO7YjogklBtUiyZENzFk5dJs1pxzysXd9Vy7TqPo4iO0DE6RS66RDV0i+qogSh6RM/oFb1ZT9aL9W59zEsLVt5ziP7A+vwBXcWd5w==</latexit>



Plan

<latexit sha1_base64="EXOsHAB0nfYFLjgOBVuMs4ji2QQ=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8ld2i6LHoxWMF+wHtUrJptg1NskuSFcrSv+DFgyJe/UPe/Ddm2z1o64OBx3szzMwLE8GN9bxvtLa+sbm1Xdop7+7tHxxWjo7bJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64STu9zvPDFteKwe7TRhgSQjxSNOic2lpiBqUKl6NW8OvEr8glShQHNQ+eoPY5pKpiwVxJie7yU2yIi2nAo2K/dTwxJCJ2TEeo4qIpkJsvmtM3zulCGOYu1KWTxXf09kRBozlaHrlMSOzbKXi/95vdRGN0HGVZJapuhiUZQKbGOcP46HXDNqxdQRQjV3t2I6JppQ6+IpuxD85ZdXSbte8y9rVw/1auO2iKMEp3AGF+DDNTTgHprQAgpjeIZXeEMSvaB39LFoXUPFzAn8Afr8Afn2jjM=</latexit>

Revisit LO results from perspective of functional SoV

<latexit sha1_base64="E9sQYcZIy0hWcOiZdnVd0M8b5EI=">AAACHnicbVDLSgMxFM34rPVVdekmWARXZaZYdCm6cSFYH61CHUomvaOhmWRI7hRK8Uvc+CtuXCgiuNK/MVO70NYDgcM593BzT5RKYdH3v7yp6ZnZufnCQnFxaXlltbS23rQ6MxwaXEttriNmQQoFDRQo4To1wJJIwlXUPcr9qx4YK7S6xH4KYcJulYgFZ+ikdql2Dj1hBdKTU2rAZhItjY1OaOpCKXAUPaA6pnGmeJ5gkl7oZrtU9iv+EHSSBCNSJiPU26WPm47mWQIKuWTWtgI/xXDADAou4b54k1lIGe+yW2g5qlgCNhwMz7un207p0Fgb9xTSofo7MWCJtf0kcpMJwzs77uXif14rw3g/HAiVZgiK/yyKM0lR07wr2hHGNSD7jjBuhPsr5XfMMI6unKIrIRg/eZI0q5Vgt1I7q5YPDkd1FMgm2SI7JCB75IAckzppEE4eyBN5Ia/eo/fsvXnvP6NT3iizQf7A+/wGeTWitA==</latexit>

Generalize and lift SL(2) results to the quantum level (NLO)

<latexit sha1_base64="k6G+iOtV0NZmyZIvVL2FFlL5Tiw="></latexit>

Conclusion: features, issues, puzzles and prospects

<latexit sha1_base64="/3+PO9AT0qQwlGeYilwGswam3+o=">AAACHHicbVDLSgMxFM34rPVVdekmWAQXUmZ8oLgSu3GpYFWopWTSOxrMJCE3Edrih7jxV9y4UMSNC8G/MVO78HUg5HDOvSTnpEYKdHH8EY2Mjo1PTJamytMzs3PzlYXFU9TecmhwLbU9TxmCFAoaTjgJ58YCy1MJZ+l1vfDPbsCi0OrEdQ20cnapRCY4c0FqVzbrWnHpC3+PZsCct4DrVCD64ja+15OAlKkONVajAe6wXanGtXgA+pckQ1IlQxy1K28XHc19DspxyRCbSWxcq8+sE1zCbfnCIxjGr9klNANVLAds9QfhbulqUDo00zYc5ehA/b7RZzliN0/DZM7cFf72CvE/r+ldttvqC2W8A8W/Hsq8pE7ToinaETakld1AGLci/JXyK2YZd6HPcigh+R35LzndqCVbte3jjer+wbCOElkmK2SNJGSH7JNDckQahJM78kCeyHN0Hz1GL9Hr1+hINNxZIj8QvX8CWtqiLA==</latexit>

Alternative derivation up to N
2
LO for SU(2),

<latexit sha1_base64="jaGkEFhQO8D/HhOamd/HtvDyOdk=">AAACG3icbVBNTwIxFOz6ifiFevTSiCaaGLK70egR9eLBKEZBEkTSLW+hodvdtF0SsuF/ePGvePGgMZ5MPPhvLAsHBec0nXkvrzNexJnStv1tTU3PzM7NZxayi0vLK6u5tfWKCmNJoUxDHsqqRxRwJqCsmeZQjSSQwONw53XOBv5dF6RiobjVvQjqAWkJ5jNKtJEaOfeEa5DCvLqAmyBZNzVwHGEd4svtpP/gbl9cYT+U+Ka86+7t40YubxfsFHiSOCOSRyOUGrnP+2ZI4wCEppwoVXPsSNcTIjWjHPrZ+1hBRGiHtKBmqCABqHqSZuvjHaM00/N+KDRO1d8bCQmU6gWemQyIbqtxbyD+59Vi7R/XEyaiWIOgw0N+zAexB0XhJpNANe8ZQqhk5q+Ytokk1PSlsqYEZzzyJKm4BeegcHjt5ounozoyaBNtoV3koCNUROeohMqIokf0jF7Rm/VkvVjv1sdwdMoa7WygP7C+fgDdf59Y</latexit>

including adjacent finite volume e↵ects.

<latexit sha1_base64="5e6ynRMI7ngLLvWoMDt0tquGYGc=">AAACEnicbVC7TsMwFHXKq5RXgJHFokKCpUoqEIwVLIxFog+pjSrHuWlNHSeynUpV1G9g4VdYGECIlYmNv8FtM0DLkSwdnXPv9b3HTzhT2nG+rcLK6tr6RnGztLW9s7tn7x80VZxKCg0a81i2faKAMwENzTSHdiKBRD6Hlj+8mfqtEUjFYnGvxwl4EekLFjJKtJF69hkTlKcBE31MggdCQWgcMsE04FHM0wgwhCFQrSo9u+xUnBnwMnFzUkY56j37qxvE1IwQmnKiVMd1Eu1lRGpGOUxK3VRBQuiQ9KFjqCARKC+bnTTBJ0YJcBhL88xKM/V3R0YipcaRbyojogdq0ZuK/3mdVIdXXsZEkmoQdP5RmHKsYzzNBwdMmnP52BBCJTO7YjogklBtUiyZENzFk5dJs1pxzysXd9Vy7TqPo4iO0DE6RS66RDV0i+qogSh6RM/oFb1ZT9aL9W59zEsLVt5ziP7A+vwBXcWd5w==</latexit>



Plan

<latexit sha1_base64="EXOsHAB0nfYFLjgOBVuMs4ji2QQ=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8ld2i6LHoxWMF+wHtUrJptg1NskuSFcrSv+DFgyJe/UPe/Ddm2z1o64OBx3szzMwLE8GN9bxvtLa+sbm1Xdop7+7tHxxWjo7bJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64STu9zvPDFteKwe7TRhgSQjxSNOic2lpiBqUKl6NW8OvEr8glShQHNQ+eoPY5pKpiwVxJie7yU2yIi2nAo2K/dTwxJCJ2TEeo4qIpkJsvmtM3zulCGOYu1KWTxXf09kRBozlaHrlMSOzbKXi/95vdRGN0HGVZJapuhiUZQKbGOcP46HXDNqxdQRQjV3t2I6JppQ6+IpuxD85ZdXSbte8y9rVw/1auO2iKMEp3AGF+DDNTTgHprQAgpjeIZXeEMSvaB39LFoXUPFzAn8Afr8Afn2jjM=</latexit>

Revisit LO results from perspective of functional SoV

<latexit sha1_base64="E9sQYcZIy0hWcOiZdnVd0M8b5EI=">AAACHnicbVDLSgMxFM34rPVVdekmWARXZaZYdCm6cSFYH61CHUomvaOhmWRI7hRK8Uvc+CtuXCgiuNK/MVO70NYDgcM593BzT5RKYdH3v7yp6ZnZufnCQnFxaXlltbS23rQ6MxwaXEttriNmQQoFDRQo4To1wJJIwlXUPcr9qx4YK7S6xH4KYcJulYgFZ+ikdql2Dj1hBdKTU2rAZhItjY1OaOpCKXAUPaA6pnGmeJ5gkl7oZrtU9iv+EHSSBCNSJiPU26WPm47mWQIKuWTWtgI/xXDADAou4b54k1lIGe+yW2g5qlgCNhwMz7un207p0Fgb9xTSofo7MWCJtf0kcpMJwzs77uXif14rw3g/HAiVZgiK/yyKM0lR07wr2hHGNSD7jjBuhPsr5XfMMI6unKIrIRg/eZI0q5Vgt1I7q5YPDkd1FMgm2SI7JCB75IAckzppEE4eyBN5Ia/eo/fsvXnvP6NT3iizQf7A+/wGeTWitA==</latexit>

Generalize and lift SL(2) results to the quantum level (NLO)

<latexit sha1_base64="k6G+iOtV0NZmyZIvVL2FFlL5Tiw="></latexit>

Extra: some SL(2) N
2
LO results, matching of bottom finite volume e↵ects.

<latexit sha1_base64="+qPU5k/AQECGR9fkMg8kGr2aSwY="></latexit>

Conclusion: features, issues, puzzles and prospects

<latexit sha1_base64="/3+PO9AT0qQwlGeYilwGswam3+o=">AAACHHicbVDLSgMxFM34rPVVdekmWAQXUmZ8oLgSu3GpYFWopWTSOxrMJCE3Edrih7jxV9y4UMSNC8G/MVO78HUg5HDOvSTnpEYKdHH8EY2Mjo1PTJamytMzs3PzlYXFU9TecmhwLbU9TxmCFAoaTjgJ58YCy1MJZ+l1vfDPbsCi0OrEdQ20cnapRCY4c0FqVzbrWnHpC3+PZsCct4DrVCD64ja+15OAlKkONVajAe6wXanGtXgA+pckQ1IlQxy1K28XHc19DspxyRCbSWxcq8+sE1zCbfnCIxjGr9klNANVLAds9QfhbulqUDo00zYc5ehA/b7RZzliN0/DZM7cFf72CvE/r+ldttvqC2W8A8W/Hsq8pE7ToinaETakld1AGLci/JXyK2YZd6HPcigh+R35LzndqCVbte3jjer+wbCOElkmK2SNJGSH7JNDckQahJM78kCeyHN0Hz1GL9Hr1+hINNxZIj8QvX8CWtqiLA==</latexit>

Alternative derivation up to N
2
LO for SU(2),

<latexit sha1_base64="jaGkEFhQO8D/HhOamd/HtvDyOdk=">AAACG3icbVBNTwIxFOz6ifiFevTSiCaaGLK70egR9eLBKEZBEkTSLW+hodvdtF0SsuF/ePGvePGgMZ5MPPhvLAsHBec0nXkvrzNexJnStv1tTU3PzM7NZxayi0vLK6u5tfWKCmNJoUxDHsqqRxRwJqCsmeZQjSSQwONw53XOBv5dF6RiobjVvQjqAWkJ5jNKtJEaOfeEa5DCvLqAmyBZNzVwHGEd4svtpP/gbl9cYT+U+Ka86+7t40YubxfsFHiSOCOSRyOUGrnP+2ZI4wCEppwoVXPsSNcTIjWjHPrZ+1hBRGiHtKBmqCABqHqSZuvjHaM00/N+KDRO1d8bCQmU6gWemQyIbqtxbyD+59Vi7R/XEyaiWIOgw0N+zAexB0XhJpNANe8ZQqhk5q+Ytokk1PSlsqYEZzzyJKm4BeegcHjt5ounozoyaBNtoV3koCNUROeohMqIokf0jF7Rm/VkvVjv1sdwdMoa7WygP7C+fgDdf59Y</latexit>

including adjacent finite volume e↵ects.

<latexit sha1_base64="5e6ynRMI7ngLLvWoMDt0tquGYGc=">AAACEnicbVC7TsMwFHXKq5RXgJHFokKCpUoqEIwVLIxFog+pjSrHuWlNHSeynUpV1G9g4VdYGECIlYmNv8FtM0DLkSwdnXPv9b3HTzhT2nG+rcLK6tr6RnGztLW9s7tn7x80VZxKCg0a81i2faKAMwENzTSHdiKBRD6Hlj+8mfqtEUjFYnGvxwl4EekLFjJKtJF69hkTlKcBE31MggdCQWgcMsE04FHM0wgwhCFQrSo9u+xUnBnwMnFzUkY56j37qxvE1IwQmnKiVMd1Eu1lRGpGOUxK3VRBQuiQ9KFjqCARKC+bnTTBJ0YJcBhL88xKM/V3R0YipcaRbyojogdq0ZuK/3mdVIdXXsZEkmoQdP5RmHKsYzzNBwdMmnP52BBCJTO7YjogklBtUiyZENzFk5dJs1pxzysXd9Vy7TqPo4iO0DE6RS66RDV0i+qogSh6RM/oFb1ZT9aL9W59zEsLVt5ziP7A+vwBXcWd5w==</latexit>



Plan

<latexit sha1_base64="EXOsHAB0nfYFLjgOBVuMs4ji2QQ=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8ld2i6LHoxWMF+wHtUrJptg1NskuSFcrSv+DFgyJe/UPe/Ddm2z1o64OBx3szzMwLE8GN9bxvtLa+sbm1Xdop7+7tHxxWjo7bJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64STu9zvPDFteKwe7TRhgSQjxSNOic2lpiBqUKl6NW8OvEr8glShQHNQ+eoPY5pKpiwVxJie7yU2yIi2nAo2K/dTwxJCJ2TEeo4qIpkJsvmtM3zulCGOYu1KWTxXf09kRBozlaHrlMSOzbKXi/95vdRGN0HGVZJapuhiUZQKbGOcP46HXDNqxdQRQjV3t2I6JppQ6+IpuxD85ZdXSbte8y9rVw/1auO2iKMEp3AGF+DDNTTgHprQAgpjeIZXeEMSvaB39LFoXUPFzAn8Afr8Afn2jjM=</latexit>

Revisit LO results from perspective of functional SoV

<latexit sha1_base64="E9sQYcZIy0hWcOiZdnVd0M8b5EI=">AAACHnicbVDLSgMxFM34rPVVdekmWARXZaZYdCm6cSFYH61CHUomvaOhmWRI7hRK8Uvc+CtuXCgiuNK/MVO70NYDgcM593BzT5RKYdH3v7yp6ZnZufnCQnFxaXlltbS23rQ6MxwaXEttriNmQQoFDRQo4To1wJJIwlXUPcr9qx4YK7S6xH4KYcJulYgFZ+ikdql2Dj1hBdKTU2rAZhItjY1OaOpCKXAUPaA6pnGmeJ5gkl7oZrtU9iv+EHSSBCNSJiPU26WPm47mWQIKuWTWtgI/xXDADAou4b54k1lIGe+yW2g5qlgCNhwMz7un207p0Fgb9xTSofo7MWCJtf0kcpMJwzs77uXif14rw3g/HAiVZgiK/yyKM0lR07wr2hHGNSD7jjBuhPsr5XfMMI6unKIrIRg/eZI0q5Vgt1I7q5YPDkd1FMgm2SI7JCB75IAckzppEE4eyBN5Ia/eo/fsvXnvP6NT3iizQf7A+/wGeTWitA==</latexit>

Generalize and lift SL(2) results to the quantum level (NLO)

<latexit sha1_base64="k6G+iOtV0NZmyZIvVL2FFlL5Tiw="></latexit>

Extra: some SL(2) N
2
LO results, matching of bottom finite volume e↵ects.

<latexit sha1_base64="+qPU5k/AQECGR9fkMg8kGr2aSwY="></latexit>

Conclusion: features, issues, puzzles and prospects

<latexit sha1_base64="/3+PO9AT0qQwlGeYilwGswam3+o=">AAACHHicbVDLSgMxFM34rPVVdekmWAQXUmZ8oLgSu3GpYFWopWTSOxrMJCE3Edrih7jxV9y4UMSNC8G/MVO78HUg5HDOvSTnpEYKdHH8EY2Mjo1PTJamytMzs3PzlYXFU9TecmhwLbU9TxmCFAoaTjgJ58YCy1MJZ+l1vfDPbsCi0OrEdQ20cnapRCY4c0FqVzbrWnHpC3+PZsCct4DrVCD64ja+15OAlKkONVajAe6wXanGtXgA+pckQ1IlQxy1K28XHc19DspxyRCbSWxcq8+sE1zCbfnCIxjGr9klNANVLAds9QfhbulqUDo00zYc5ehA/b7RZzliN0/DZM7cFf72CvE/r+ldttvqC2W8A8W/Hsq8pE7ToinaETakld1AGLci/JXyK2YZd6HPcigh+R35LzndqCVbte3jjer+wbCOElkmK2SNJGSH7JNDckQahJM78kCeyHN0Hz1GL9Hr1+hINNxZIj8QvX8CWtqiLA==</latexit>

Questions about context, setup and plan?

<latexit sha1_base64="H9j3pP5uRwqUHj8CTZhlFl5xWbc=">AAACEnicbZBNSwMxEIazflu/qh69BIugIGVXFL0pevHYglWhljKbTjWYTZZkIpbib/DiX/HiQRGvnrz5b8xqD369EHh4Z4bMvGmupKM4fo+GhkdGx8YnJktT0zOzc+X5hWNnvBXYEEYZe5qCQyU1NkiSwtPcImSpwpP08qCon1yhddLoI+rl2MrgXMuuFEDBapfX6h5dgY5DajxxYTThNa1zh+RzDrrDcwV6l7fLlbgaf4r/hWQAFTZQrV1+O+sY4TPUJBQ410zinFp9sCSFwpvSmXeYg7iEc2wG1JCha/U/T7rhK8Hp8K6x4eliq+B+n+hD5lwvS0NnBnThftcK879a01N3p9WXOveEWnx91PWKk+FFPrwjLQpSvQAgrAy7cnEBFgSFFEshhOT3yX/heKOabFa36huVvf1BHBNsiS2zVZawbbbHDlmNNZhgt+yePbKn6C56iJ6jl6/WoWgws8h+KHr9AKjDnXA=</latexit>

Alternative derivation up to N
2
LO for SU(2),

<latexit sha1_base64="jaGkEFhQO8D/HhOamd/HtvDyOdk=">AAACG3icbVBNTwIxFOz6ifiFevTSiCaaGLK70egR9eLBKEZBEkTSLW+hodvdtF0SsuF/ePGvePGgMZ5MPPhvLAsHBec0nXkvrzNexJnStv1tTU3PzM7NZxayi0vLK6u5tfWKCmNJoUxDHsqqRxRwJqCsmeZQjSSQwONw53XOBv5dF6RiobjVvQjqAWkJ5jNKtJEaOfeEa5DCvLqAmyBZNzVwHGEd4svtpP/gbl9cYT+U+Ka86+7t40YubxfsFHiSOCOSRyOUGrnP+2ZI4wCEppwoVXPsSNcTIjWjHPrZ+1hBRGiHtKBmqCABqHqSZuvjHaM00/N+KDRO1d8bCQmU6gWemQyIbqtxbyD+59Vi7R/XEyaiWIOgw0N+zAexB0XhJpNANe8ZQqhk5q+Ytokk1PSlsqYEZzzyJKm4BeegcHjt5ounozoyaBNtoV3koCNUROeohMqIokf0jF7Rm/VkvVjv1sdwdMoa7WygP7C+fgDdf59Y</latexit>

including adjacent finite volume e↵ects.

<latexit sha1_base64="5e6ynRMI7ngLLvWoMDt0tquGYGc=">AAACEnicbVC7TsMwFHXKq5RXgJHFokKCpUoqEIwVLIxFog+pjSrHuWlNHSeynUpV1G9g4VdYGECIlYmNv8FtM0DLkSwdnXPv9b3HTzhT2nG+rcLK6tr6RnGztLW9s7tn7x80VZxKCg0a81i2faKAMwENzTSHdiKBRD6Hlj+8mfqtEUjFYnGvxwl4EekLFjJKtJF69hkTlKcBE31MggdCQWgcMsE04FHM0wgwhCFQrSo9u+xUnBnwMnFzUkY56j37qxvE1IwQmnKiVMd1Eu1lRGpGOUxK3VRBQuiQ9KFjqCARKC+bnTTBJ0YJcBhL88xKM/V3R0YipcaRbyojogdq0ZuK/3mdVIdXXsZEkmoQdP5RmHKsYzzNBwdMmnP52BBCJTO7YjogklBtUiyZENzFk5dJs1pxzysXd9Vy7TqPo4iO0DE6RS66RDV0i+qogSh6RM/oFb1ZT9aL9W59zEsLVt5ziP7A+vwBXcWd5w==</latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>

Consider Baxter operator

<latexit sha1_base64="YZ2TR6XwJ0mFYIm8rYsprWV8nmo=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIrspMUXRZ2o3LCvYBdSiZzJ02NJMMSUYsQ934K25cKOLWv3Dn35g+Ftp64HIP59xLck+QcKaN6347uZXVtfWN/GZha3tnd6+4f9DSMlUUmlRyqToB0cCZgKZhhkMnUUDigEM7GNYnfvselGZS3JpRAn5M+oJFjBJjpV7xqC6FZiEoXCMPxjaZgCJGql6x5JbdKfAy8eakhOZo9Ipfd6GkaQzCUE607npuYvyMKMMoh3HhLtWQEDokfehaKkgM2s+mF4zxqVVCHEllSxg8VX9vZCTWehQHdjImZqAXvYn4n9dNTXTlZ0wkqQFBZw9FKcdG4kkcOGQKqOEjSwhVzP4V0wFRhNosdMGG4C2evExalbJ3Xr64qZSqtXkceXSMTtAZ8tAlqqJr1EBNRNEjekav6M15cl6cd+djNppz5juH6A+czx95W5bq</latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

B = (u+ i/2)2ei@ + (u� i/2)2e�i@

<latexit sha1_base64="fRDG2ub185/kTzPpk5W4lMsdOkg=">AAACKHicbVBbSwJBGJ21m9nN6rGXIQkM0XbFqJdI7KVHg7yAu8rsOKuDsxdmZgNZ/Dm99Fd6iSjC135Js7qQaQcGDud838ycYweMCqnrUy21tr6xuZXezuzs7u0fZA+PmsIPOSYN7DOft20kCKMeaUgqGWkHnCDXZqRlj+5iv/VEuKC+9yjHAbFcNPCoQzGSSuplb00XyaFtR7XJTT4s0IvyebcMSTei0AwQlxSxCSzAfFj8tYoLXi+b00v6DHCVGAnJgQT1Xvbd7Ps4dIknMUNCdAw9kFYUX4cZmWTMUJAA4REakI6iHnKJsKJZ0Ak8U0ofOj5Xx5Nwpi5uRMgVYuzaajKOJZa9WPzP64TSubYi6gWhJB6eP+SEDEofxq3BPuUESzZWBGFO1V8hHiKOsFTdZlQJxnLkVdIsl4xK6fKhkqvWkjrS4AScgjwwwBWogntQBw2AwTN4BR/gU3vR3rQvbTofTWnJzjH4A+37B7hMo/Q=</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>

Consider Baxter operator

<latexit sha1_base64="YZ2TR6XwJ0mFYIm8rYsprWV8nmo=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIrspMUXRZ2o3LCvYBdSiZzJ02NJMMSUYsQ934K25cKOLWv3Dn35g+Ftp64HIP59xLck+QcKaN6347uZXVtfWN/GZha3tnd6+4f9DSMlUUmlRyqToB0cCZgKZhhkMnUUDigEM7GNYnfvselGZS3JpRAn5M+oJFjBJjpV7xqC6FZiEoXCMPxjaZgCJGql6x5JbdKfAy8eakhOZo9Ipfd6GkaQzCUE607npuYvyMKMMoh3HhLtWQEDokfehaKkgM2s+mF4zxqVVCHEllSxg8VX9vZCTWehQHdjImZqAXvYn4n9dNTXTlZ0wkqQFBZw9FKcdG4kkcOGQKqOEjSwhVzP4V0wFRhNosdMGG4C2evExalbJ3Xr64qZSqtXkceXSMTtAZ8tAlqqJr1EBNRNEjekav6M15cl6cd+djNppz5juH6A+czx95W5bq</latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

B = (u+ i/2)2ei@ + (u� i/2)2e�i@

<latexit sha1_base64="fRDG2ub185/kTzPpk5W4lMsdOkg=">AAACKHicbVBbSwJBGJ21m9nN6rGXIQkM0XbFqJdI7KVHg7yAu8rsOKuDsxdmZgNZ/Dm99Fd6iSjC135Js7qQaQcGDud838ycYweMCqnrUy21tr6xuZXezuzs7u0fZA+PmsIPOSYN7DOft20kCKMeaUgqGWkHnCDXZqRlj+5iv/VEuKC+9yjHAbFcNPCoQzGSSuplb00XyaFtR7XJTT4s0IvyebcMSTei0AwQlxSxCSzAfFj8tYoLXi+b00v6DHCVGAnJgQT1Xvbd7Ps4dIknMUNCdAw9kFYUX4cZmWTMUJAA4REakI6iHnKJsKJZ0Ak8U0ofOj5Xx5Nwpi5uRMgVYuzaajKOJZa9WPzP64TSubYi6gWhJB6eP+SEDEofxq3BPuUESzZWBGFO1V8hHiKOsFTdZlQJxnLkVdIsl4xK6fKhkqvWkjrS4AScgjwwwBWogntQBw2AwTN4BR/gU3vR3rQvbTofTWnJzjH4A+37B7hMo/Q=</latexit>

| {z }

<latexit sha1_base64="0s/NAfXlQYMW6ZmO69WY3R1E02Q=">AAACBXicbVDLSsNAFJ3UV62vqEtdBIvgqiRS0WXRjcsK9gFNCJPJbTt0MgkzE6GEbNz4K25cKOLWf3Dn3zhps9DWA8MczrmXe+8JEkalsu1vo7Kyura+Ud2sbW3v7O6Z+wddGaeCQIfELBb9AEtglENHUcWgnwjAUcCgF0xuCr/3AELSmN+raQJehEecDinBSku+eeymPAQRCEwgc8cyKX6HRHnuZ7lv1u2GPYO1TJyS1FGJtm9+uWFM0gi4IgxLOXDsRHkZFooSBnnNTSXoCRM8goGmHEcgvWx2RW6daiW0hrHQjytrpv7uyHAk5TQKdGWE1VgueoX4nzdI1fDKyyhPUgWczAcNU2ap2CoisUIqgCg21QQTQfWuFhljnYjSwdV0CM7iycuke95wmo2Lu2a9dV3GUUVH6ASdIQddoha6RW3UQQQ9omf0it6MJ+PFeDc+5qUVo+w5RH9gfP4AsyOZWg==</latexit>

BQA = (2u2 + cA)QA

<latexit sha1_base64="44Xqwd6/mixheCm648zFbpgoyDM=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQEUpSKroR2rpx2YJ9QBvDZDpph04mYWYilNC9G3/FjQtF3PoD7vwbJ20X2nrgwuGce7n3Hi9iVCrL+jYya+sbm1vZ7dzO7t7+gXl41JZhLDBp4ZCFoushSRjlpKWoYqQbCYICj5GON75J/c4DEZKG/E5NIuIEaMipTzFSWnLNfD9AauR5SX0Km24NXsNiGcb3ZXgOsVs7SzXXLFglawa4SuwFKYAFGq751R+EOA4IV5ghKXu2FSknQUJRzMg0148liRAeoyHpacpRQKSTzH6ZwlOtDKAfCl1cwZn6eyJBgZSTwNOd6eVy2UvF/7xerPwrJ6E8ihXheL7IjxlUIUyDgQMqCFZsognCgupbIR4hgbDS8eV0CPbyy6ukXS7ZldJFs1Ko1hdxZMEJyIMisMElqIJb0AAtgMEjeAav4M14Ml6Md+Nj3poxFjPH4A+Mzx/hgJfA</latexit>

⌧A

<latexit sha1_base64="Fa2BGJAK0LsKH4c5ztpfZjJ5rC4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8cK9gPaUDbbTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8Hoduq3nrg2QsUPOE64H9FBLELBKFqp2UWa9q575YpbdWcgy8TLSQVy1Hvlr25fsTTiMTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWBrTiBs/m107ISdW6ZNQaVsxkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys9EnKTIYzZfFKaSoCLT10lfaM5Qji2hTAt7K2FDqilDG1DJhuAtvrxMmmdV77x6cX9eqd3kcRThCI7hFDy4hBrcQR0awOARnuEV3hzlvDjvzse8teDkM4fwB87nD2PVjwQ=</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>

Consider Baxter operator

<latexit sha1_base64="YZ2TR6XwJ0mFYIm8rYsprWV8nmo=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIrspMUXRZ2o3LCvYBdSiZzJ02NJMMSUYsQ934K25cKOLWv3Dn35g+Ftp64HIP59xLck+QcKaN6347uZXVtfWN/GZha3tnd6+4f9DSMlUUmlRyqToB0cCZgKZhhkMnUUDigEM7GNYnfvselGZS3JpRAn5M+oJFjBJjpV7xqC6FZiEoXCMPxjaZgCJGql6x5JbdKfAy8eakhOZo9Ipfd6GkaQzCUE607npuYvyMKMMoh3HhLtWQEDokfehaKkgM2s+mF4zxqVVCHEllSxg8VX9vZCTWehQHdjImZqAXvYn4n9dNTXTlZ0wkqQFBZw9FKcdG4kkcOGQKqOEjSwhVzP4V0wFRhNosdMGG4C2evExalbJ3Xr64qZSqtXkceXSMTtAZ8tAlqqJr1EBNRNEjekav6M15cl6cd+djNppz5juH6A+czx95W5bq</latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

B = (u+ i/2)2ei@ + (u� i/2)2e�i@

<latexit sha1_base64="fRDG2ub185/kTzPpk5W4lMsdOkg=">AAACKHicbVBbSwJBGJ21m9nN6rGXIQkM0XbFqJdI7KVHg7yAu8rsOKuDsxdmZgNZ/Dm99Fd6iSjC135Js7qQaQcGDud838ycYweMCqnrUy21tr6xuZXezuzs7u0fZA+PmsIPOSYN7DOft20kCKMeaUgqGWkHnCDXZqRlj+5iv/VEuKC+9yjHAbFcNPCoQzGSSuplb00XyaFtR7XJTT4s0IvyebcMSTei0AwQlxSxCSzAfFj8tYoLXi+b00v6DHCVGAnJgQT1Xvbd7Ps4dIknMUNCdAw9kFYUX4cZmWTMUJAA4REakI6iHnKJsKJZ0Ak8U0ofOj5Xx5Nwpi5uRMgVYuzaajKOJZa9WPzP64TSubYi6gWhJB6eP+SEDEofxq3BPuUESzZWBGFO1V8hHiKOsFTdZlQJxnLkVdIsl4xK6fKhkqvWkjrS4AScgjwwwBWogntQBw2AwTN4BR/gU3vR3rQvbTofTWnJzjH4A+37B7hMo/Q=</latexit>

| {z }

<latexit sha1_base64="0s/NAfXlQYMW6ZmO69WY3R1E02Q=">AAACBXicbVDLSsNAFJ3UV62vqEtdBIvgqiRS0WXRjcsK9gFNCJPJbTt0MgkzE6GEbNz4K25cKOLWf3Dn3zhps9DWA8MczrmXe+8JEkalsu1vo7Kyura+Ud2sbW3v7O6Z+wddGaeCQIfELBb9AEtglENHUcWgnwjAUcCgF0xuCr/3AELSmN+raQJehEecDinBSku+eeymPAQRCEwgc8cyKX6HRHnuZ7lv1u2GPYO1TJyS1FGJtm9+uWFM0gi4IgxLOXDsRHkZFooSBnnNTSXoCRM8goGmHEcgvWx2RW6daiW0hrHQjytrpv7uyHAk5TQKdGWE1VgueoX4nzdI1fDKyyhPUgWczAcNU2ap2CoisUIqgCg21QQTQfWuFhljnYjSwdV0CM7iycuke95wmo2Lu2a9dV3GUUVH6ASdIQddoha6RW3UQQQ9omf0it6MJ+PFeDc+5qUVo+w5RH9gfP4AsyOZWg==</latexit>

BQA = (2u2 + cA)QA

<latexit sha1_base64="44Xqwd6/mixheCm648zFbpgoyDM=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQEUpSKroR2rpx2YJ9QBvDZDpph04mYWYilNC9G3/FjQtF3PoD7vwbJ20X2nrgwuGce7n3Hi9iVCrL+jYya+sbm1vZ7dzO7t7+gXl41JZhLDBp4ZCFoushSRjlpKWoYqQbCYICj5GON75J/c4DEZKG/E5NIuIEaMipTzFSWnLNfD9AauR5SX0Km24NXsNiGcb3ZXgOsVs7SzXXLFglawa4SuwFKYAFGq751R+EOA4IV5ghKXu2FSknQUJRzMg0148liRAeoyHpacpRQKSTzH6ZwlOtDKAfCl1cwZn6eyJBgZSTwNOd6eVy2UvF/7xerPwrJ6E8ihXheL7IjxlUIUyDgQMqCFZsognCgupbIR4hgbDS8eV0CPbyy6ukXS7ZldJFs1Ko1hdxZMEJyIMisMElqIJb0AAtgMEjeAav4M14Ml6Md+Nj3poxFjPH4A+Mzx/hgJfA</latexit>

⌧A

<latexit sha1_base64="Fa2BGJAK0LsKH4c5ztpfZjJ5rC4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8cK9gPaUDbbTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8Hoduq3nrg2QsUPOE64H9FBLELBKFqp2UWa9q575YpbdWcgy8TLSQVy1Hvlr25fsTTiMTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWBrTiBs/m107ISdW6ZNQaVsxkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys9EnKTIYzZfFKaSoCLT10lfaM5Qji2hTAt7K2FDqilDG1DJhuAtvrxMmmdV77x6cX9eqd3kcRThCI7hFDy4hBrcQR0awOARnuEV3hzlvDjvzse8teDkM4fwB87nD2PVjwQ=</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>

Consider Baxter operator

<latexit sha1_base64="YZ2TR6XwJ0mFYIm8rYsprWV8nmo=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIrspMUXRZ2o3LCvYBdSiZzJ02NJMMSUYsQ934K25cKOLWv3Dn35g+Ftp64HIP59xLck+QcKaN6347uZXVtfWN/GZha3tnd6+4f9DSMlUUmlRyqToB0cCZgKZhhkMnUUDigEM7GNYnfvselGZS3JpRAn5M+oJFjBJjpV7xqC6FZiEoXCMPxjaZgCJGql6x5JbdKfAy8eakhOZo9Ipfd6GkaQzCUE607npuYvyMKMMoh3HhLtWQEDokfehaKkgM2s+mF4zxqVVCHEllSxg8VX9vZCTWehQHdjImZqAXvYn4n9dNTXTlZ0wkqQFBZw9FKcdG4kkcOGQKqOEjSwhVzP4V0wFRhNosdMGG4C2evExalbJ3Xr64qZSqtXkceXSMTtAZ8tAlqqJr1EBNRNEjekav6M15cl6cd+djNppz5juH6A+czx95W5bq</latexit>

Suppose (µ,�) make B self-adjoint.

<latexit sha1_base64="paaK3T6KpXyOn5i5/aH2Su8sRK4=">AAACIHicbVDLSgNBEJyNrxhfUY9eBhMhgoZdUfQY9KBHRROFbAi9k1kdM49lZlYISz7Fi7/ixYMietOvcRJzUGNBQ1HVTXdXlHBmrO9/eLmJyanpmfxsYW5+YXGpuLzSMCrVhNaJ4kpfRWAoZ5LWLbOcXiWagog4vYy6RwP/8o5qw5S8sL2EtgRcSxYzAtZJ7eL+eZokylBcroQi3cLhMQgBm2UsoOvEUIC9iaLssF/Gbkm8DZ1bxaSttoslv+oPgcdJMCIlNMJpu/gedhRJBZWWcDCmGfiJbWWgLSOc9gthamgCpAvXtOmoBEFNKxs+2McbTungWGlX0uKh+nMiA2FMT0Suc3Cw+esNxP+8Zmrjg1bGZJJaKsn3ojjl2Co8SAt3mKbE8p4jQDRzt2JyAxqIdZkWXAjB35fHSWOnGuxW9852SrXDURx5tIbWUQUFaB/V0Ak6RXVE0D16RM/oxXvwnrxX7+27NeeNZlbRL3ifX7r0oYA=</latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

B = (u+ i/2)2ei@ + (u� i/2)2e�i@

<latexit sha1_base64="fRDG2ub185/kTzPpk5W4lMsdOkg=">AAACKHicbVBbSwJBGJ21m9nN6rGXIQkM0XbFqJdI7KVHg7yAu8rsOKuDsxdmZgNZ/Dm99Fd6iSjC135Js7qQaQcGDud838ycYweMCqnrUy21tr6xuZXezuzs7u0fZA+PmsIPOSYN7DOft20kCKMeaUgqGWkHnCDXZqRlj+5iv/VEuKC+9yjHAbFcNPCoQzGSSuplb00XyaFtR7XJTT4s0IvyebcMSTei0AwQlxSxCSzAfFj8tYoLXi+b00v6DHCVGAnJgQT1Xvbd7Ps4dIknMUNCdAw9kFYUX4cZmWTMUJAA4REakI6iHnKJsKJZ0Ak8U0ofOj5Xx5Nwpi5uRMgVYuzaajKOJZa9WPzP64TSubYi6gWhJB6eP+SEDEofxq3BPuUESzZWBGFO1V8hHiKOsFTdZlQJxnLkVdIsl4xK6fKhkqvWkjrS4AScgjwwwBWogntQBw2AwTN4BR/gU3vR3rQvbTofTWnJzjH4A+37B7hMo/Q=</latexit>

| {z }

<latexit sha1_base64="0s/NAfXlQYMW6ZmO69WY3R1E02Q=">AAACBXicbVDLSsNAFJ3UV62vqEtdBIvgqiRS0WXRjcsK9gFNCJPJbTt0MgkzE6GEbNz4K25cKOLWf3Dn3zhps9DWA8MczrmXe+8JEkalsu1vo7Kyura+Ud2sbW3v7O6Z+wddGaeCQIfELBb9AEtglENHUcWgnwjAUcCgF0xuCr/3AELSmN+raQJehEecDinBSku+eeymPAQRCEwgc8cyKX6HRHnuZ7lv1u2GPYO1TJyS1FGJtm9+uWFM0gi4IgxLOXDsRHkZFooSBnnNTSXoCRM8goGmHEcgvWx2RW6daiW0hrHQjytrpv7uyHAk5TQKdGWE1VgueoX4nzdI1fDKyyhPUgWczAcNU2ap2CoisUIqgCg21QQTQfWuFhljnYjSwdV0CM7iycuke95wmo2Lu2a9dV3GUUVH6ASdIQddoha6RW3UQQQ9omf0it6MJ+PFeDc+5qUVo+w5RH9gfP4AsyOZWg==</latexit>

BQA = (2u2 + cA)QA

<latexit sha1_base64="44Xqwd6/mixheCm648zFbpgoyDM=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQEUpSKroR2rpx2YJ9QBvDZDpph04mYWYilNC9G3/FjQtF3PoD7vwbJ20X2nrgwuGce7n3Hi9iVCrL+jYya+sbm1vZ7dzO7t7+gXl41JZhLDBp4ZCFoushSRjlpKWoYqQbCYICj5GON75J/c4DEZKG/E5NIuIEaMipTzFSWnLNfD9AauR5SX0Km24NXsNiGcb3ZXgOsVs7SzXXLFglawa4SuwFKYAFGq751R+EOA4IV5ghKXu2FSknQUJRzMg0148liRAeoyHpacpRQKSTzH6ZwlOtDKAfCl1cwZn6eyJBgZSTwNOd6eVy2UvF/7xerPwrJ6E8ihXheL7IjxlUIUyDgQMqCFZsognCgupbIR4hgbDS8eV0CPbyy6ukXS7ZldJFs1Ko1hdxZMEJyIMisMElqIJb0AAtgMEjeAav4M14Ml6Md+Nj3poxFjPH4A+Mzx/hgJfA</latexit>

⌧A

<latexit sha1_base64="Fa2BGJAK0LsKH4c5ztpfZjJ5rC4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8cK9gPaUDbbTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8Hoduq3nrg2QsUPOE64H9FBLELBKFqp2UWa9q575YpbdWcgy8TLSQVy1Hvlr25fsTTiMTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWBrTiBs/m107ISdW6ZNQaVsxkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys9EnKTIYzZfFKaSoCLT10lfaM5Qji2hTAt7K2FDqilDG1DJhuAtvrxMmmdV77x6cX9eqd3kcRThCI7hFDy4hBrcQR0awOARnuEV3hzlvDjvzse8teDkM4fwB87nD2PVjwQ=</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>

Consider Baxter operator

<latexit sha1_base64="YZ2TR6XwJ0mFYIm8rYsprWV8nmo=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIrspMUXRZ2o3LCvYBdSiZzJ02NJMMSUYsQ934K25cKOLWv3Dn35g+Ftp64HIP59xLck+QcKaN6347uZXVtfWN/GZha3tnd6+4f9DSMlUUmlRyqToB0cCZgKZhhkMnUUDigEM7GNYnfvselGZS3JpRAn5M+oJFjBJjpV7xqC6FZiEoXCMPxjaZgCJGql6x5JbdKfAy8eakhOZo9Ipfd6GkaQzCUE607npuYvyMKMMoh3HhLtWQEDokfehaKkgM2s+mF4zxqVVCHEllSxg8VX9vZCTWehQHdjImZqAXvYn4n9dNTXTlZ0wkqQFBZw9FKcdG4kkcOGQKqOEjSwhVzP4V0wFRhNosdMGG4C2evExalbJ3Xr64qZSqtXkceXSMTtAZ8tAlqqJr1EBNRNEjekav6M15cl6cd+djNppz5juH6A+czx95W5bq</latexit>

Suppose (µ,�) make B self-adjoint.

<latexit sha1_base64="paaK3T6KpXyOn5i5/aH2Su8sRK4=">AAACIHicbVDLSgNBEJyNrxhfUY9eBhMhgoZdUfQY9KBHRROFbAi9k1kdM49lZlYISz7Fi7/ixYMietOvcRJzUGNBQ1HVTXdXlHBmrO9/eLmJyanpmfxsYW5+YXGpuLzSMCrVhNaJ4kpfRWAoZ5LWLbOcXiWagog4vYy6RwP/8o5qw5S8sL2EtgRcSxYzAtZJ7eL+eZokylBcroQi3cLhMQgBm2UsoOvEUIC9iaLssF/Gbkm8DZ1bxaSttoslv+oPgcdJMCIlNMJpu/gedhRJBZWWcDCmGfiJbWWgLSOc9gthamgCpAvXtOmoBEFNKxs+2McbTungWGlX0uKh+nMiA2FMT0Suc3Cw+esNxP+8Zmrjg1bGZJJaKsn3ojjl2Co8SAt3mKbE8p4jQDRzt2JyAxqIdZkWXAjB35fHSWOnGuxW9852SrXDURx5tIbWUQUFaB/V0Ak6RXVE0D16RM/oxXvwnrxX7+27NeeNZlbRL3ifX7r0oYA=</latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

B = (u+ i/2)2ei@ + (u� i/2)2e�i@

<latexit sha1_base64="fRDG2ub185/kTzPpk5W4lMsdOkg=">AAACKHicbVBbSwJBGJ21m9nN6rGXIQkM0XbFqJdI7KVHg7yAu8rsOKuDsxdmZgNZ/Dm99Fd6iSjC135Js7qQaQcGDud838ycYweMCqnrUy21tr6xuZXezuzs7u0fZA+PmsIPOSYN7DOft20kCKMeaUgqGWkHnCDXZqRlj+5iv/VEuKC+9yjHAbFcNPCoQzGSSuplb00XyaFtR7XJTT4s0IvyebcMSTei0AwQlxSxCSzAfFj8tYoLXi+b00v6DHCVGAnJgQT1Xvbd7Ps4dIknMUNCdAw9kFYUX4cZmWTMUJAA4REakI6iHnKJsKJZ0Ak8U0ofOj5Xx5Nwpi5uRMgVYuzaajKOJZa9WPzP64TSubYi6gWhJB6eP+SEDEofxq3BPuUESzZWBGFO1V8hHiKOsFTdZlQJxnLkVdIsl4xK6fKhkqvWkjrS4AScgjwwwBWogntQBw2AwTN4BR/gU3vR3rQvbTofTWnJzjH4A+37B7hMo/Q=</latexit>

| {z }

<latexit sha1_base64="0s/NAfXlQYMW6ZmO69WY3R1E02Q=">AAACBXicbVDLSsNAFJ3UV62vqEtdBIvgqiRS0WXRjcsK9gFNCJPJbTt0MgkzE6GEbNz4K25cKOLWf3Dn3zhps9DWA8MczrmXe+8JEkalsu1vo7Kyura+Ud2sbW3v7O6Z+wddGaeCQIfELBb9AEtglENHUcWgnwjAUcCgF0xuCr/3AELSmN+raQJehEecDinBSku+eeymPAQRCEwgc8cyKX6HRHnuZ7lv1u2GPYO1TJyS1FGJtm9+uWFM0gi4IgxLOXDsRHkZFooSBnnNTSXoCRM8goGmHEcgvWx2RW6daiW0hrHQjytrpv7uyHAk5TQKdGWE1VgueoX4nzdI1fDKyyhPUgWczAcNU2ap2CoisUIqgCg21QQTQfWuFhljnYjSwdV0CM7iycuke95wmo2Lu2a9dV3GUUVH6ASdIQddoha6RW3UQQQ9omf0it6MJ+PFeDc+5qUVo+w5RH9gfP4AsyOZWg==</latexit>

BQA = (2u2 + cA)QA

<latexit sha1_base64="44Xqwd6/mixheCm648zFbpgoyDM=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQEUpSKroR2rpx2YJ9QBvDZDpph04mYWYilNC9G3/FjQtF3PoD7vwbJ20X2nrgwuGce7n3Hi9iVCrL+jYya+sbm1vZ7dzO7t7+gXl41JZhLDBp4ZCFoushSRjlpKWoYqQbCYICj5GON75J/c4DEZKG/E5NIuIEaMipTzFSWnLNfD9AauR5SX0Km24NXsNiGcb3ZXgOsVs7SzXXLFglawa4SuwFKYAFGq751R+EOA4IV5ghKXu2FSknQUJRzMg0148liRAeoyHpacpRQKSTzH6ZwlOtDKAfCl1cwZn6eyJBgZSTwNOd6eVy2UvF/7xerPwrJ6E8ihXheL7IjxlUIUyDgQMqCFZsognCgupbIR4hgbDS8eV0CPbyy6ukXS7ZldJFs1Ko1hdxZMEJyIMisMElqIJb0AAtgMEjeAav4M14Ml6Md+Nj3poxFjPH4A+Mzx/hgJfA</latexit>

⌧A

<latexit sha1_base64="Fa2BGJAK0LsKH4c5ztpfZjJ5rC4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8cK9gPaUDbbTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8Hoduq3nrg2QsUPOE64H9FBLELBKFqp2UWa9q575YpbdWcgy8TLSQVy1Hvlr25fsTTiMTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWBrTiBs/m107ISdW6ZNQaVsxkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys9EnKTIYzZfFKaSoCLT10lfaM5Qji2hTAt7K2FDqilDG1DJhuAtvrxMmmdV77x6cX9eqd3kcRThCI7hFDy4hBrcQR0awOARnuEV3hzlvDjvzse8teDkM4fwB87nD2PVjwQ=</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>

Consider Baxter operator

<latexit sha1_base64="YZ2TR6XwJ0mFYIm8rYsprWV8nmo=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIrspMUXRZ2o3LCvYBdSiZzJ02NJMMSUYsQ934K25cKOLWv3Dn35g+Ftp64HIP59xLck+QcKaN6347uZXVtfWN/GZha3tnd6+4f9DSMlUUmlRyqToB0cCZgKZhhkMnUUDigEM7GNYnfvselGZS3JpRAn5M+oJFjBJjpV7xqC6FZiEoXCMPxjaZgCJGql6x5JbdKfAy8eakhOZo9Ipfd6GkaQzCUE607npuYvyMKMMoh3HhLtWQEDokfehaKkgM2s+mF4zxqVVCHEllSxg8VX9vZCTWehQHdjImZqAXvYn4n9dNTXTlZ0wkqQFBZw9FKcdG4kkcOGQKqOEjSwhVzP4V0wFRhNosdMGG4C2evExalbJ3Xr64qZSqtXkceXSMTtAZ8tAlqqJr1EBNRNEjekav6M15cl6cd+djNppz5juH6A+czx95W5bq</latexit>

Suppose (µ,�) make B self-adjoint.

<latexit sha1_base64="paaK3T6KpXyOn5i5/aH2Su8sRK4=">AAACIHicbVDLSgNBEJyNrxhfUY9eBhMhgoZdUfQY9KBHRROFbAi9k1kdM49lZlYISz7Fi7/ixYMietOvcRJzUGNBQ1HVTXdXlHBmrO9/eLmJyanpmfxsYW5+YXGpuLzSMCrVhNaJ4kpfRWAoZ5LWLbOcXiWagog4vYy6RwP/8o5qw5S8sL2EtgRcSxYzAtZJ7eL+eZokylBcroQi3cLhMQgBm2UsoOvEUIC9iaLssF/Gbkm8DZ1bxaSttoslv+oPgcdJMCIlNMJpu/gedhRJBZWWcDCmGfiJbWWgLSOc9gthamgCpAvXtOmoBEFNKxs+2McbTungWGlX0uKh+nMiA2FMT0Suc3Cw+esNxP+8Zmrjg1bGZJJaKsn3ojjl2Co8SAt3mKbE8p4jQDRzt2JyAxqIdZkWXAjB35fHSWOnGuxW9852SrXDURx5tIbWUQUFaB/V0Ak6RXVE0D16RM/oxXvwnrxX7+27NeeNZlbRL3ifX7r0oYA=</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

B = (u+ i/2)2ei@ + (u� i/2)2e�i@

<latexit sha1_base64="fRDG2ub185/kTzPpk5W4lMsdOkg=">AAACKHicbVBbSwJBGJ21m9nN6rGXIQkM0XbFqJdI7KVHg7yAu8rsOKuDsxdmZgNZ/Dm99Fd6iSjC135Js7qQaQcGDud838ycYweMCqnrUy21tr6xuZXezuzs7u0fZA+PmsIPOSYN7DOft20kCKMeaUgqGWkHnCDXZqRlj+5iv/VEuKC+9yjHAbFcNPCoQzGSSuplb00XyaFtR7XJTT4s0IvyebcMSTei0AwQlxSxCSzAfFj8tYoLXi+b00v6DHCVGAnJgQT1Xvbd7Ps4dIknMUNCdAw9kFYUX4cZmWTMUJAA4REakI6iHnKJsKJZ0Ak8U0ofOj5Xx5Nwpi5uRMgVYuzaajKOJZa9WPzP64TSubYi6gWhJB6eP+SEDEofxq3BPuUESzZWBGFO1V8hHiKOsFTdZlQJxnLkVdIsl4xK6fKhkqvWkjrS4AScgjwwwBWogntQBw2AwTN4BR/gU3vR3rQvbTofTWnJzjH4A+37B7hMo/Q=</latexit>

| {z }

<latexit sha1_base64="0s/NAfXlQYMW6ZmO69WY3R1E02Q=">AAACBXicbVDLSsNAFJ3UV62vqEtdBIvgqiRS0WXRjcsK9gFNCJPJbTt0MgkzE6GEbNz4K25cKOLWf3Dn3zhps9DWA8MczrmXe+8JEkalsu1vo7Kyura+Ud2sbW3v7O6Z+wddGaeCQIfELBb9AEtglENHUcWgnwjAUcCgF0xuCr/3AELSmN+raQJehEecDinBSku+eeymPAQRCEwgc8cyKX6HRHnuZ7lv1u2GPYO1TJyS1FGJtm9+uWFM0gi4IgxLOXDsRHkZFooSBnnNTSXoCRM8goGmHEcgvWx2RW6daiW0hrHQjytrpv7uyHAk5TQKdGWE1VgueoX4nzdI1fDKyyhPUgWczAcNU2ap2CoisUIqgCg21QQTQfWuFhljnYjSwdV0CM7iycuke95wmo2Lu2a9dV3GUUVH6ASdIQddoha6RW3UQQQ9omf0it6MJ+PFeDc+5qUVo+w5RH9gfP4AsyOZWg==</latexit>

BQA = (2u2 + cA)QA

<latexit sha1_base64="44Xqwd6/mixheCm648zFbpgoyDM=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQEUpSKroR2rpx2YJ9QBvDZDpph04mYWYilNC9G3/FjQtF3PoD7vwbJ20X2nrgwuGce7n3Hi9iVCrL+jYya+sbm1vZ7dzO7t7+gXl41JZhLDBp4ZCFoushSRjlpKWoYqQbCYICj5GON75J/c4DEZKG/E5NIuIEaMipTzFSWnLNfD9AauR5SX0Km24NXsNiGcb3ZXgOsVs7SzXXLFglawa4SuwFKYAFGq751R+EOA4IV5ghKXu2FSknQUJRzMg0148liRAeoyHpacpRQKSTzH6ZwlOtDKAfCl1cwZn6eyJBgZSTwNOd6eVy2UvF/7xerPwrJ6E8ihXheL7IjxlUIUyDgQMqCFZsognCgupbIR4hgbDS8eV0CPbyy6ukXS7ZldJFs1Ko1hdxZMEJyIMisMElqIJb0AAtgMEjeAav4M14Ml6Md+Nj3poxFjPH4A+Mzx/hgJfA</latexit>

⌧A

<latexit sha1_base64="Fa2BGJAK0LsKH4c5ztpfZjJ5rC4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8cK9gPaUDbbTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8Hoduq3nrg2QsUPOE64H9FBLELBKFqp2UWa9q575YpbdWcgy8TLSQVy1Hvlr25fsTTiMTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWBrTiBs/m107ISdW6ZNQaVsxkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys9EnKTIYzZfFKaSoCLT10lfaM5Qji2hTAt7K2FDqilDG1DJhuAtvrxMmmdV77x6cX9eqd3kcRThCI7hFDy4hBrcQR0awOARnuEV3hzlvDjvzse8teDkM4fwB87nD2PVjwQ=</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>

Consider Baxter operator

<latexit sha1_base64="YZ2TR6XwJ0mFYIm8rYsprWV8nmo=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIrspMUXRZ2o3LCvYBdSiZzJ02NJMMSUYsQ934K25cKOLWv3Dn35g+Ftp64HIP59xLck+QcKaN6347uZXVtfWN/GZha3tnd6+4f9DSMlUUmlRyqToB0cCZgKZhhkMnUUDigEM7GNYnfvselGZS3JpRAn5M+oJFjBJjpV7xqC6FZiEoXCMPxjaZgCJGql6x5JbdKfAy8eakhOZo9Ipfd6GkaQzCUE607npuYvyMKMMoh3HhLtWQEDokfehaKkgM2s+mF4zxqVVCHEllSxg8VX9vZCTWehQHdjImZqAXvYn4n9dNTXTlZ0wkqQFBZw9FKcdG4kkcOGQKqOEjSwhVzP4V0wFRhNosdMGG4C2evExalbJ3Xr64qZSqtXkceXSMTtAZ8tAlqqJr1EBNRNEjekav6M15cl6cd+djNppz5juH6A+czx95W5bq</latexit>

Suppose (µ,�) make B self-adjoint.

<latexit sha1_base64="paaK3T6KpXyOn5i5/aH2Su8sRK4=">AAACIHicbVDLSgNBEJyNrxhfUY9eBhMhgoZdUfQY9KBHRROFbAi9k1kdM49lZlYISz7Fi7/ixYMietOvcRJzUGNBQ1HVTXdXlHBmrO9/eLmJyanpmfxsYW5+YXGpuLzSMCrVhNaJ4kpfRWAoZ5LWLbOcXiWagog4vYy6RwP/8o5qw5S8sL2EtgRcSxYzAtZJ7eL+eZokylBcroQi3cLhMQgBm2UsoOvEUIC9iaLssF/Gbkm8DZ1bxaSttoslv+oPgcdJMCIlNMJpu/gedhRJBZWWcDCmGfiJbWWgLSOc9gthamgCpAvXtOmoBEFNKxs+2McbTungWGlX0uKh+nMiA2FMT0Suc3Cw+esNxP+8Zmrjg1bGZJJaKsn3ojjl2Co8SAt3mKbE8p4jQDRzt2JyAxqIdZkWXAjB35fHSWOnGuxW9852SrXDURx5tIbWUQUFaB/V0Ak6RXVE0D16RM/oxXvwnrxX7+27NeeNZlbRL3ifX7r0oYA=</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

B = (u+ i/2)2ei@ + (u� i/2)2e�i@

<latexit sha1_base64="fRDG2ub185/kTzPpk5W4lMsdOkg=">AAACKHicbVBbSwJBGJ21m9nN6rGXIQkM0XbFqJdI7KVHg7yAu8rsOKuDsxdmZgNZ/Dm99Fd6iSjC135Js7qQaQcGDud838ycYweMCqnrUy21tr6xuZXezuzs7u0fZA+PmsIPOSYN7DOft20kCKMeaUgqGWkHnCDXZqRlj+5iv/VEuKC+9yjHAbFcNPCoQzGSSuplb00XyaFtR7XJTT4s0IvyebcMSTei0AwQlxSxCSzAfFj8tYoLXi+b00v6DHCVGAnJgQT1Xvbd7Ps4dIknMUNCdAw9kFYUX4cZmWTMUJAA4REakI6iHnKJsKJZ0Ak8U0ofOj5Xx5Nwpi5uRMgVYuzaajKOJZa9WPzP64TSubYi6gWhJB6eP+SEDEofxq3BPuUESzZWBGFO1V8hHiKOsFTdZlQJxnLkVdIsl4xK6fKhkqvWkjrS4AScgjwwwBWogntQBw2AwTN4BR/gU3vR3rQvbTofTWnJzjH4A+37B7hMo/Q=</latexit>

| {z }

<latexit sha1_base64="0s/NAfXlQYMW6ZmO69WY3R1E02Q=">AAACBXicbVDLSsNAFJ3UV62vqEtdBIvgqiRS0WXRjcsK9gFNCJPJbTt0MgkzE6GEbNz4K25cKOLWf3Dn3zhps9DWA8MczrmXe+8JEkalsu1vo7Kyura+Ud2sbW3v7O6Z+wddGaeCQIfELBb9AEtglENHUcWgnwjAUcCgF0xuCr/3AELSmN+raQJehEecDinBSku+eeymPAQRCEwgc8cyKX6HRHnuZ7lv1u2GPYO1TJyS1FGJtm9+uWFM0gi4IgxLOXDsRHkZFooSBnnNTSXoCRM8goGmHEcgvWx2RW6daiW0hrHQjytrpv7uyHAk5TQKdGWE1VgueoX4nzdI1fDKyyhPUgWczAcNU2ap2CoisUIqgCg21QQTQfWuFhljnYjSwdV0CM7iycuke95wmo2Lu2a9dV3GUUVH6ASdIQddoha6RW3UQQQ9omf0it6MJ+PFeDc+5qUVo+w5RH9gfP4AsyOZWg==</latexit>

BQA = (2u2 + cA)QA

<latexit sha1_base64="44Xqwd6/mixheCm648zFbpgoyDM=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQEUpSKroR2rpx2YJ9QBvDZDpph04mYWYilNC9G3/FjQtF3PoD7vwbJ20X2nrgwuGce7n3Hi9iVCrL+jYya+sbm1vZ7dzO7t7+gXl41JZhLDBp4ZCFoushSRjlpKWoYqQbCYICj5GON75J/c4DEZKG/E5NIuIEaMipTzFSWnLNfD9AauR5SX0Km24NXsNiGcb3ZXgOsVs7SzXXLFglawa4SuwFKYAFGq751R+EOA4IV5ghKXu2FSknQUJRzMg0148liRAeoyHpacpRQKSTzH6ZwlOtDKAfCl1cwZn6eyJBgZSTwNOd6eVy2UvF/7xerPwrJ6E8ihXheL7IjxlUIUyDgQMqCFZsognCgupbIR4hgbDS8eV0CPbyy6ukXS7ZldJFs1Ko1hdxZMEJyIMisMElqIJb0AAtgMEjeAav4M14Ml6Md+Nj3poxFjPH4A+Mzx/hgJfA</latexit>

⌧A

<latexit sha1_base64="Fa2BGJAK0LsKH4c5ztpfZjJ5rC4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8cK9gPaUDbbTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8Hoduq3nrg2QsUPOE64H9FBLELBKFqp2UWa9q575YpbdWcgy8TLSQVy1Hvlr25fsTTiMTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWBrTiBs/m107ISdW6ZNQaVsxkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys9EnKTIYzZfFKaSoCLT10lfaM5Qji2hTAt7K2FDqilDG1DJhuAtvrxMmmdV77x6cX9eqd3kcRThCI7hFDy4hBrcQR0awOARnuEV3hzlvDjvzse8teDkM4fwB87nD2PVjwQ=</latexit>

µ(u)QA

�
(u+ i/2)2ei@ + (u� i/2)2e�i@

�
QB

<latexit sha1_base64="wlQAFjosFuvPGLtz44k6w952IJw="></latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>

Consider Baxter operator

<latexit sha1_base64="YZ2TR6XwJ0mFYIm8rYsprWV8nmo=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIrspMUXRZ2o3LCvYBdSiZzJ02NJMMSUYsQ934K25cKOLWv3Dn35g+Ftp64HIP59xLck+QcKaN6347uZXVtfWN/GZha3tnd6+4f9DSMlUUmlRyqToB0cCZgKZhhkMnUUDigEM7GNYnfvselGZS3JpRAn5M+oJFjBJjpV7xqC6FZiEoXCMPxjaZgCJGql6x5JbdKfAy8eakhOZo9Ipfd6GkaQzCUE607npuYvyMKMMoh3HhLtWQEDokfehaKkgM2s+mF4zxqVVCHEllSxg8VX9vZCTWehQHdjImZqAXvYn4n9dNTXTlZ0wkqQFBZw9FKcdG4kkcOGQKqOEjSwhVzP4V0wFRhNosdMGG4C2evExalbJ3Xr64qZSqtXkceXSMTtAZ8tAlqqJr1EBNRNEjekav6M15cl6cd+djNppz5juH6A+czx95W5bq</latexit>

Suppose (µ,�) make B self-adjoint.

<latexit sha1_base64="paaK3T6KpXyOn5i5/aH2Su8sRK4=">AAACIHicbVDLSgNBEJyNrxhfUY9eBhMhgoZdUfQY9KBHRROFbAi9k1kdM49lZlYISz7Fi7/ixYMietOvcRJzUGNBQ1HVTXdXlHBmrO9/eLmJyanpmfxsYW5+YXGpuLzSMCrVhNaJ4kpfRWAoZ5LWLbOcXiWagog4vYy6RwP/8o5qw5S8sL2EtgRcSxYzAtZJ7eL+eZokylBcroQi3cLhMQgBm2UsoOvEUIC9iaLssF/Gbkm8DZ1bxaSttoslv+oPgcdJMCIlNMJpu/gedhRJBZWWcDCmGfiJbWWgLSOc9gthamgCpAvXtOmoBEFNKxs+2McbTungWGlX0uKh+nMiA2FMT0Suc3Cw+esNxP+8Zmrjg1bGZJJaKsn3ojjl2Co8SAt3mKbE8p4jQDRzt2JyAxqIdZkWXAjB35fHSWOnGuxW9852SrXDURx5tIbWUQUFaB/V0Ak6RXVE0D16RM/oxXvwnrxX7+27NeeNZlbRL3ifX7r0oYA=</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

B = (u+ i/2)2ei@ + (u� i/2)2e�i@

<latexit sha1_base64="fRDG2ub185/kTzPpk5W4lMsdOkg=">AAACKHicbVBbSwJBGJ21m9nN6rGXIQkM0XbFqJdI7KVHg7yAu8rsOKuDsxdmZgNZ/Dm99Fd6iSjC135Js7qQaQcGDud838ycYweMCqnrUy21tr6xuZXezuzs7u0fZA+PmsIPOSYN7DOft20kCKMeaUgqGWkHnCDXZqRlj+5iv/VEuKC+9yjHAbFcNPCoQzGSSuplb00XyaFtR7XJTT4s0IvyebcMSTei0AwQlxSxCSzAfFj8tYoLXi+b00v6DHCVGAnJgQT1Xvbd7Ps4dIknMUNCdAw9kFYUX4cZmWTMUJAA4REakI6iHnKJsKJZ0Ak8U0ofOj5Xx5Nwpi5uRMgVYuzaajKOJZa9WPzP64TSubYi6gWhJB6eP+SEDEofxq3BPuUESzZWBGFO1V8hHiKOsFTdZlQJxnLkVdIsl4xK6fKhkqvWkjrS4AScgjwwwBWogntQBw2AwTN4BR/gU3vR3rQvbTofTWnJzjH4A+37B7hMo/Q=</latexit>

| {z }

<latexit sha1_base64="0s/NAfXlQYMW6ZmO69WY3R1E02Q=">AAACBXicbVDLSsNAFJ3UV62vqEtdBIvgqiRS0WXRjcsK9gFNCJPJbTt0MgkzE6GEbNz4K25cKOLWf3Dn3zhps9DWA8MczrmXe+8JEkalsu1vo7Kyura+Ud2sbW3v7O6Z+wddGaeCQIfELBb9AEtglENHUcWgnwjAUcCgF0xuCr/3AELSmN+raQJehEecDinBSku+eeymPAQRCEwgc8cyKX6HRHnuZ7lv1u2GPYO1TJyS1FGJtm9+uWFM0gi4IgxLOXDsRHkZFooSBnnNTSXoCRM8goGmHEcgvWx2RW6daiW0hrHQjytrpv7uyHAk5TQKdGWE1VgueoX4nzdI1fDKyyhPUgWczAcNU2ap2CoisUIqgCg21QQTQfWuFhljnYjSwdV0CM7iycuke95wmo2Lu2a9dV3GUUVH6ASdIQddoha6RW3UQQQ9omf0it6MJ+PFeDc+5qUVo+w5RH9gfP4AsyOZWg==</latexit>

BQA = (2u2 + cA)QA

<latexit sha1_base64="44Xqwd6/mixheCm648zFbpgoyDM=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQEUpSKroR2rpx2YJ9QBvDZDpph04mYWYilNC9G3/FjQtF3PoD7vwbJ20X2nrgwuGce7n3Hi9iVCrL+jYya+sbm1vZ7dzO7t7+gXl41JZhLDBp4ZCFoushSRjlpKWoYqQbCYICj5GON75J/c4DEZKG/E5NIuIEaMipTzFSWnLNfD9AauR5SX0Km24NXsNiGcb3ZXgOsVs7SzXXLFglawa4SuwFKYAFGq751R+EOA4IV5ghKXu2FSknQUJRzMg0148liRAeoyHpacpRQKSTzH6ZwlOtDKAfCl1cwZn6eyJBgZSTwNOd6eVy2UvF/7xerPwrJ6E8ihXheL7IjxlUIUyDgQMqCFZsognCgupbIR4hgbDS8eV0CPbyy6ukXS7ZldJFs1Ko1hdxZMEJyIMisMElqIJb0AAtgMEjeAav4M14Ml6Md+Nj3poxFjPH4A+Mzx/hgJfA</latexit>

⌧A

<latexit sha1_base64="Fa2BGJAK0LsKH4c5ztpfZjJ5rC4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8cK9gPaUDbbTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8Hoduq3nrg2QsUPOE64H9FBLELBKFqp2UWa9q575YpbdWcgy8TLSQVy1Hvlr25fsTTiMTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWBrTiBs/m107ISdW6ZNQaVsxkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys9EnKTIYzZfFKaSoCLT10lfaM5Qji2hTAt7K2FDqilDG1DJhuAtvrxMmmdV77x6cX9eqd3kcRThCI7hFDy4hBrcQR0awOARnuEV3hzlvDjvzse8teDkM4fwB87nD2PVjwQ=</latexit>

µ(u)QA

�
(u+ i/2)2ei@ + (u� i/2)2e�i@

�
QB

<latexit sha1_base64="wlQAFjosFuvPGLtz44k6w952IJw="></latexit>

u ! u� i

<latexit sha1_base64="vn9t04m64A9FhwbQiH4qxNuxtX0=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCF8uuVPRY9OKxgv2AdinZNG1Ds5slmVjK2p/ixYMiXv0l3vw3pu0etPXBwOO9GWbmhYngGjzv28mtrW9sbuW3Czu7e/sHbvGwoaVRlNWpFFK1QqKZ4DGrAwfBWoliJAoFa4aj25nffGRKcxk/wCRhQUQGMe9zSsBKXbdocEfxwRCIUnKMzTnvuiWv7M2BV4mfkRLKUOu6X52epCZiMVBBtG77XgJBShRwKti00DGaJYSOyIC1LY1JxHSQzk+f4lOr9HBfKlsx4Ln6eyIlkdaTKLSdEYGhXvZm4n9e20D/Okh5nBhgMV0s6huBQeJZDrjHFaMgJpYQqri9FdMhUYSCTatgQ/CXX14ljYuyXylf3ldK1Zssjjw6RifoDPnoClXRHaqhOqJojJ7RK3pznpwX5935WLTmnGzmCP2B8/kD36uTwg==</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>

Consider Baxter operator

<latexit sha1_base64="YZ2TR6XwJ0mFYIm8rYsprWV8nmo=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIrspMUXRZ2o3LCvYBdSiZzJ02NJMMSUYsQ934K25cKOLWv3Dn35g+Ftp64HIP59xLck+QcKaN6347uZXVtfWN/GZha3tnd6+4f9DSMlUUmlRyqToB0cCZgKZhhkMnUUDigEM7GNYnfvselGZS3JpRAn5M+oJFjBJjpV7xqC6FZiEoXCMPxjaZgCJGql6x5JbdKfAy8eakhOZo9Ipfd6GkaQzCUE607npuYvyMKMMoh3HhLtWQEDokfehaKkgM2s+mF4zxqVVCHEllSxg8VX9vZCTWehQHdjImZqAXvYn4n9dNTXTlZ0wkqQFBZw9FKcdG4kkcOGQKqOEjSwhVzP4V0wFRhNosdMGG4C2evExalbJ3Xr64qZSqtXkceXSMTtAZ8tAlqqJr1EBNRNEjekav6M15cl6cd+djNppz5juH6A+czx95W5bq</latexit>

Suppose (µ,�) make B self-adjoint.

<latexit sha1_base64="paaK3T6KpXyOn5i5/aH2Su8sRK4=">AAACIHicbVDLSgNBEJyNrxhfUY9eBhMhgoZdUfQY9KBHRROFbAi9k1kdM49lZlYISz7Fi7/ixYMietOvcRJzUGNBQ1HVTXdXlHBmrO9/eLmJyanpmfxsYW5+YXGpuLzSMCrVhNaJ4kpfRWAoZ5LWLbOcXiWagog4vYy6RwP/8o5qw5S8sL2EtgRcSxYzAtZJ7eL+eZokylBcroQi3cLhMQgBm2UsoOvEUIC9iaLssF/Gbkm8DZ1bxaSttoslv+oPgcdJMCIlNMJpu/gedhRJBZWWcDCmGfiJbWWgLSOc9gthamgCpAvXtOmoBEFNKxs+2McbTungWGlX0uKh+nMiA2FMT0Suc3Cw+esNxP+8Zmrjg1bGZJJaKsn3ojjl2Co8SAt3mKbE8p4jQDRzt2JyAxqIdZkWXAjB35fHSWOnGuxW9852SrXDURx5tIbWUQUFaB/V0Ak6RXVE0D16RM/oxXvwnrxX7+27NeeNZlbRL3ifX7r0oYA=</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

B = (u+ i/2)2ei@ + (u� i/2)2e�i@

<latexit sha1_base64="fRDG2ub185/kTzPpk5W4lMsdOkg=">AAACKHicbVBbSwJBGJ21m9nN6rGXIQkM0XbFqJdI7KVHg7yAu8rsOKuDsxdmZgNZ/Dm99Fd6iSjC135Js7qQaQcGDud838ycYweMCqnrUy21tr6xuZXezuzs7u0fZA+PmsIPOSYN7DOft20kCKMeaUgqGWkHnCDXZqRlj+5iv/VEuKC+9yjHAbFcNPCoQzGSSuplb00XyaFtR7XJTT4s0IvyebcMSTei0AwQlxSxCSzAfFj8tYoLXi+b00v6DHCVGAnJgQT1Xvbd7Ps4dIknMUNCdAw9kFYUX4cZmWTMUJAA4REakI6iHnKJsKJZ0Ak8U0ofOj5Xx5Nwpi5uRMgVYuzaajKOJZa9WPzP64TSubYi6gWhJB6eP+SEDEofxq3BPuUESzZWBGFO1V8hHiKOsFTdZlQJxnLkVdIsl4xK6fKhkqvWkjrS4AScgjwwwBWogntQBw2AwTN4BR/gU3vR3rQvbTofTWnJzjH4A+37B7hMo/Q=</latexit>

| {z }

<latexit sha1_base64="0s/NAfXlQYMW6ZmO69WY3R1E02Q=">AAACBXicbVDLSsNAFJ3UV62vqEtdBIvgqiRS0WXRjcsK9gFNCJPJbTt0MgkzE6GEbNz4K25cKOLWf3Dn3zhps9DWA8MczrmXe+8JEkalsu1vo7Kyura+Ud2sbW3v7O6Z+wddGaeCQIfELBb9AEtglENHUcWgnwjAUcCgF0xuCr/3AELSmN+raQJehEecDinBSku+eeymPAQRCEwgc8cyKX6HRHnuZ7lv1u2GPYO1TJyS1FGJtm9+uWFM0gi4IgxLOXDsRHkZFooSBnnNTSXoCRM8goGmHEcgvWx2RW6daiW0hrHQjytrpv7uyHAk5TQKdGWE1VgueoX4nzdI1fDKyyhPUgWczAcNU2ap2CoisUIqgCg21QQTQfWuFhljnYjSwdV0CM7iycuke95wmo2Lu2a9dV3GUUVH6ASdIQddoha6RW3UQQQ9omf0it6MJ+PFeDc+5qUVo+w5RH9gfP4AsyOZWg==</latexit>

BQA = (2u2 + cA)QA

<latexit sha1_base64="44Xqwd6/mixheCm648zFbpgoyDM=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQEUpSKroR2rpx2YJ9QBvDZDpph04mYWYilNC9G3/FjQtF3PoD7vwbJ20X2nrgwuGce7n3Hi9iVCrL+jYya+sbm1vZ7dzO7t7+gXl41JZhLDBp4ZCFoushSRjlpKWoYqQbCYICj5GON75J/c4DEZKG/E5NIuIEaMipTzFSWnLNfD9AauR5SX0Km24NXsNiGcb3ZXgOsVs7SzXXLFglawa4SuwFKYAFGq751R+EOA4IV5ghKXu2FSknQUJRzMg0148liRAeoyHpacpRQKSTzH6ZwlOtDKAfCl1cwZn6eyJBgZSTwNOd6eVy2UvF/7xerPwrJ6E8ihXheL7IjxlUIUyDgQMqCFZsognCgupbIR4hgbDS8eV0CPbyy6ukXS7ZldJFs1Ko1hdxZMEJyIMisMElqIJb0AAtgMEjeAav4M14Ml6Md+Nj3poxFjPH4A+Mzx/hgJfA</latexit>

⌧A

<latexit sha1_base64="Fa2BGJAK0LsKH4c5ztpfZjJ5rC4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8cK9gPaUDbbTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8Hoduq3nrg2QsUPOE64H9FBLELBKFqp2UWa9q575YpbdWcgy8TLSQVy1Hvlr25fsTTiMTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWBrTiBs/m107ISdW6ZNQaVsxkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys9EnKTIYzZfFKaSoCLT10lfaM5Qji2hTAt7K2FDqilDG1DJhuAtvrxMmmdV77x6cX9eqd3kcRThCI7hFDy4hBrcQR0awOARnuEV3hzlvDjvzse8teDkM4fwB87nD2PVjwQ=</latexit>

µ(u)QA

�
(u+ i/2)2ei@ + (u� i/2)2e�i@

�
QB

<latexit sha1_base64="wlQAFjosFuvPGLtz44k6w952IJw="></latexit>

u ! u� i

<latexit sha1_base64="vn9t04m64A9FhwbQiH4qxNuxtX0=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCF8uuVPRY9OKxgv2AdinZNG1Ds5slmVjK2p/ixYMiXv0l3vw3pu0etPXBwOO9GWbmhYngGjzv28mtrW9sbuW3Czu7e/sHbvGwoaVRlNWpFFK1QqKZ4DGrAwfBWoliJAoFa4aj25nffGRKcxk/wCRhQUQGMe9zSsBKXbdocEfxwRCIUnKMzTnvuiWv7M2BV4mfkRLKUOu6X52epCZiMVBBtG77XgJBShRwKti00DGaJYSOyIC1LY1JxHSQzk+f4lOr9HBfKlsx4Ln6eyIlkdaTKLSdEYGhXvZm4n9e20D/Okh5nBhgMV0s6huBQeJZDrjHFaMgJpYQqri9FdMhUYSCTatgQ/CXX14ljYuyXylf3ldK1Zssjjw6RifoDPnoClXRHaqhOqJojJ7RK3pznpwX5935WLTmnGzmCP2B8/kD36uTwg==</latexit>

u ! u+ i

<latexit sha1_base64="PhM75sUf4pWMcepVN4lT3lcwo40=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCIJRdqeix6MVjBfsB7VKyadqGZjdLMrGUtT/FiwdFvPpLvPlvTNs9aOuDgcd7M8zMCxPBNXjet5NbW9/Y3MpvF3Z29/YP3OJhQ0ujKKtTKaRqhUQzwWNWBw6CtRLFSBQK1gxHtzO/+ciU5jJ+gEnCgogMYt7nlICVum7R4I7igyEQpeQYm3PedUte2ZsDrxI/IyWUodZ1vzo9SU3EYqCCaN32vQSClCjgVLBpoWM0SwgdkQFrWxqTiOkgnZ8+xadW6eG+VLZiwHP190RKIq0nUWg7IwJDvezNxP+8toH+dZDyODHAYrpY1DcCg8SzHHCPK0ZBTCwhVHF7K6ZDoggFm1bBhuAvv7xKGhdlv1K+vK+UqjdZHHl0jE7QGfLRFaqiO1RDdUTRGD2jV/TmPDkvzrvzsWjNOdnMEfoD5/MH3KGTwA==</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>

Consider Baxter operator

<latexit sha1_base64="YZ2TR6XwJ0mFYIm8rYsprWV8nmo=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIrspMUXRZ2o3LCvYBdSiZzJ02NJMMSUYsQ934K25cKOLWv3Dn35g+Ftp64HIP59xLck+QcKaN6347uZXVtfWN/GZha3tnd6+4f9DSMlUUmlRyqToB0cCZgKZhhkMnUUDigEM7GNYnfvselGZS3JpRAn5M+oJFjBJjpV7xqC6FZiEoXCMPxjaZgCJGql6x5JbdKfAy8eakhOZo9Ipfd6GkaQzCUE607npuYvyMKMMoh3HhLtWQEDokfehaKkgM2s+mF4zxqVVCHEllSxg8VX9vZCTWehQHdjImZqAXvYn4n9dNTXTlZ0wkqQFBZw9FKcdG4kkcOGQKqOEjSwhVzP4V0wFRhNosdMGG4C2evExalbJ3Xr64qZSqtXkceXSMTtAZ8tAlqqJr1EBNRNEjekav6M15cl6cd+djNppz5juH6A+czx95W5bq</latexit>

Suppose (µ,�) make B self-adjoint.

<latexit sha1_base64="paaK3T6KpXyOn5i5/aH2Su8sRK4=">AAACIHicbVDLSgNBEJyNrxhfUY9eBhMhgoZdUfQY9KBHRROFbAi9k1kdM49lZlYISz7Fi7/ixYMietOvcRJzUGNBQ1HVTXdXlHBmrO9/eLmJyanpmfxsYW5+YXGpuLzSMCrVhNaJ4kpfRWAoZ5LWLbOcXiWagog4vYy6RwP/8o5qw5S8sL2EtgRcSxYzAtZJ7eL+eZokylBcroQi3cLhMQgBm2UsoOvEUIC9iaLssF/Gbkm8DZ1bxaSttoslv+oPgcdJMCIlNMJpu/gedhRJBZWWcDCmGfiJbWWgLSOc9gthamgCpAvXtOmoBEFNKxs+2McbTungWGlX0uKh+nMiA2FMT0Suc3Cw+esNxP+8Zmrjg1bGZJJaKsn3ojjl2Co8SAt3mKbE8p4jQDRzt2JyAxqIdZkWXAjB35fHSWOnGuxW9852SrXDURx5tIbWUQUFaB/V0Ak6RXVE0D16RM/oxXvwnrxX7+27NeeNZlbRL3ifX7r0oYA=</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

B = (u+ i/2)2ei@ + (u� i/2)2e�i@

<latexit sha1_base64="fRDG2ub185/kTzPpk5W4lMsdOkg=">AAACKHicbVBbSwJBGJ21m9nN6rGXIQkM0XbFqJdI7KVHg7yAu8rsOKuDsxdmZgNZ/Dm99Fd6iSjC135Js7qQaQcGDud838ycYweMCqnrUy21tr6xuZXezuzs7u0fZA+PmsIPOSYN7DOft20kCKMeaUgqGWkHnCDXZqRlj+5iv/VEuKC+9yjHAbFcNPCoQzGSSuplb00XyaFtR7XJTT4s0IvyebcMSTei0AwQlxSxCSzAfFj8tYoLXi+b00v6DHCVGAnJgQT1Xvbd7Ps4dIknMUNCdAw9kFYUX4cZmWTMUJAA4REakI6iHnKJsKJZ0Ak8U0ofOj5Xx5Nwpi5uRMgVYuzaajKOJZa9WPzP64TSubYi6gWhJB6eP+SEDEofxq3BPuUESzZWBGFO1V8hHiKOsFTdZlQJxnLkVdIsl4xK6fKhkqvWkjrS4AScgjwwwBWogntQBw2AwTN4BR/gU3vR3rQvbTofTWnJzjH4A+37B7hMo/Q=</latexit>

| {z }

<latexit sha1_base64="0s/NAfXlQYMW6ZmO69WY3R1E02Q=">AAACBXicbVDLSsNAFJ3UV62vqEtdBIvgqiRS0WXRjcsK9gFNCJPJbTt0MgkzE6GEbNz4K25cKOLWf3Dn3zhps9DWA8MczrmXe+8JEkalsu1vo7Kyura+Ud2sbW3v7O6Z+wddGaeCQIfELBb9AEtglENHUcWgnwjAUcCgF0xuCr/3AELSmN+raQJehEecDinBSku+eeymPAQRCEwgc8cyKX6HRHnuZ7lv1u2GPYO1TJyS1FGJtm9+uWFM0gi4IgxLOXDsRHkZFooSBnnNTSXoCRM8goGmHEcgvWx2RW6daiW0hrHQjytrpv7uyHAk5TQKdGWE1VgueoX4nzdI1fDKyyhPUgWczAcNU2ap2CoisUIqgCg21QQTQfWuFhljnYjSwdV0CM7iycuke95wmo2Lu2a9dV3GUUVH6ASdIQddoha6RW3UQQQ9omf0it6MJ+PFeDc+5qUVo+w5RH9gfP4AsyOZWg==</latexit>

BQA = (2u2 + cA)QA

<latexit sha1_base64="44Xqwd6/mixheCm648zFbpgoyDM=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQEUpSKroR2rpx2YJ9QBvDZDpph04mYWYilNC9G3/FjQtF3PoD7vwbJ20X2nrgwuGce7n3Hi9iVCrL+jYya+sbm1vZ7dzO7t7+gXl41JZhLDBp4ZCFoushSRjlpKWoYqQbCYICj5GON75J/c4DEZKG/E5NIuIEaMipTzFSWnLNfD9AauR5SX0Km24NXsNiGcb3ZXgOsVs7SzXXLFglawa4SuwFKYAFGq751R+EOA4IV5ghKXu2FSknQUJRzMg0148liRAeoyHpacpRQKSTzH6ZwlOtDKAfCl1cwZn6eyJBgZSTwNOd6eVy2UvF/7xerPwrJ6E8ihXheL7IjxlUIUyDgQMqCFZsognCgupbIR4hgbDS8eV0CPbyy6ukXS7ZldJFs1Ko1hdxZMEJyIMisMElqIJb0AAtgMEjeAav4M14Ml6Md+Nj3poxFjPH4A+Mzx/hgJfA</latexit>

⌧A

<latexit sha1_base64="Fa2BGJAK0LsKH4c5ztpfZjJ5rC4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8cK9gPaUDbbTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8Hoduq3nrg2QsUPOE64H9FBLELBKFqp2UWa9q575YpbdWcgy8TLSQVy1Hvlr25fsTTiMTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWBrTiBs/m107ISdW6ZNQaVsxkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys9EnKTIYzZfFKaSoCLT10lfaM5Qji2hTAt7K2FDqilDG1DJhuAtvrxMmmdV77x6cX9eqd3kcRThCI7hFDy4hBrcQR0awOARnuEV3hzlvDjvzse8teDkM4fwB87nD2PVjwQ=</latexit>

µ(u)QA

�
(u+ i/2)2ei@ + (u� i/2)2e�i@

�
QB

<latexit sha1_base64="wlQAFjosFuvPGLtz44k6w952IJw="></latexit>

u ! u� i

<latexit sha1_base64="vn9t04m64A9FhwbQiH4qxNuxtX0=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCF8uuVPRY9OKxgv2AdinZNG1Ds5slmVjK2p/ixYMiXv0l3vw3pu0etPXBwOO9GWbmhYngGjzv28mtrW9sbuW3Czu7e/sHbvGwoaVRlNWpFFK1QqKZ4DGrAwfBWoliJAoFa4aj25nffGRKcxk/wCRhQUQGMe9zSsBKXbdocEfxwRCIUnKMzTnvuiWv7M2BV4mfkRLKUOu6X52epCZiMVBBtG77XgJBShRwKti00DGaJYSOyIC1LY1JxHSQzk+f4lOr9HBfKlsx4Ln6eyIlkdaTKLSdEYGhXvZm4n9e20D/Okh5nBhgMV0s6huBQeJZDrjHFaMgJpYQqri9FdMhUYSCTatgQ/CXX14ljYuyXylf3ldK1Zssjjw6RifoDPnoClXRHaqhOqJojJ7RK3pznpwX5935WLTmnGzmCP2B8/kD36uTwg==</latexit>

u ! u+ i

<latexit sha1_base64="PhM75sUf4pWMcepVN4lT3lcwo40=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCIJRdqeix6MVjBfsB7VKyadqGZjdLMrGUtT/FiwdFvPpLvPlvTNs9aOuDgcd7M8zMCxPBNXjet5NbW9/Y3MpvF3Z29/YP3OJhQ0ujKKtTKaRqhUQzwWNWBw6CtRLFSBQK1gxHtzO/+ciU5jJ+gEnCgogMYt7nlICVum7R4I7igyEQpeQYm3PedUte2ZsDrxI/IyWUodZ1vzo9SU3EYqCCaN32vQSClCjgVLBpoWM0SwgdkQFrWxqTiOkgnZ8+xadW6eG+VLZiwHP190RKIq0nUWg7IwJDvezNxP+8toH+dZDyODHAYrpY1DcCg8SzHHCPK0ZBTCwhVHF7K6ZDoggFm1bBhuAvv7xKGhdlv1K+vK+UqjdZHHl0jE7QGfLRFaqiO1RDdUTRGD2jV/TmPDkvzrvzsWjNOdnMEfoD5/MH3KGTwA==</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>

Consider Baxter operator

<latexit sha1_base64="YZ2TR6XwJ0mFYIm8rYsprWV8nmo=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIrspMUXRZ2o3LCvYBdSiZzJ02NJMMSUYsQ934K25cKOLWv3Dn35g+Ftp64HIP59xLck+QcKaN6347uZXVtfWN/GZha3tnd6+4f9DSMlUUmlRyqToB0cCZgKZhhkMnUUDigEM7GNYnfvselGZS3JpRAn5M+oJFjBJjpV7xqC6FZiEoXCMPxjaZgCJGql6x5JbdKfAy8eakhOZo9Ipfd6GkaQzCUE607npuYvyMKMMoh3HhLtWQEDokfehaKkgM2s+mF4zxqVVCHEllSxg8VX9vZCTWehQHdjImZqAXvYn4n9dNTXTlZ0wkqQFBZw9FKcdG4kkcOGQKqOEjSwhVzP4V0wFRhNosdMGG4C2evExalbJ3Xr64qZSqtXkceXSMTtAZ8tAlqqJr1EBNRNEjekav6M15cl6cd+djNppz5juH6A+czx95W5bq</latexit>

Suppose (µ,�) make B self-adjoint.

<latexit sha1_base64="paaK3T6KpXyOn5i5/aH2Su8sRK4=">AAACIHicbVDLSgNBEJyNrxhfUY9eBhMhgoZdUfQY9KBHRROFbAi9k1kdM49lZlYISz7Fi7/ixYMietOvcRJzUGNBQ1HVTXdXlHBmrO9/eLmJyanpmfxsYW5+YXGpuLzSMCrVhNaJ4kpfRWAoZ5LWLbOcXiWagog4vYy6RwP/8o5qw5S8sL2EtgRcSxYzAtZJ7eL+eZokylBcroQi3cLhMQgBm2UsoOvEUIC9iaLssF/Gbkm8DZ1bxaSttoslv+oPgcdJMCIlNMJpu/gedhRJBZWWcDCmGfiJbWWgLSOc9gthamgCpAvXtOmoBEFNKxs+2McbTungWGlX0uKh+nMiA2FMT0Suc3Cw+esNxP+8Zmrjg1bGZJJaKsn3ojjl2Co8SAt3mKbE8p4jQDRzt2JyAxqIdZkWXAjB35fHSWOnGuxW9852SrXDURx5tIbWUQUFaB/V0Ak6RXVE0D16RM/oxXvwnrxX7+27NeeNZlbRL3ifX7r0oYA=</latexit>

QB

�
µ(u� i)(u� i/2)2e�i@ + µ(u+ i)(u+ i/2)2e+i@

�
QA

<latexit sha1_base64="jrmeqdABcyjajRCuZzptc04xh2Y="></latexit>

=

<latexit sha1_base64="gZDGGb7MjfycMTKkVFBEKWQTnuY=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGRS9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkmal7F2UL+uVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP47FjMc=</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

B = (u+ i/2)2ei@ + (u� i/2)2e�i@

<latexit sha1_base64="fRDG2ub185/kTzPpk5W4lMsdOkg=">AAACKHicbVBbSwJBGJ21m9nN6rGXIQkM0XbFqJdI7KVHg7yAu8rsOKuDsxdmZgNZ/Dm99Fd6iSjC135Js7qQaQcGDud838ycYweMCqnrUy21tr6xuZXezuzs7u0fZA+PmsIPOSYN7DOft20kCKMeaUgqGWkHnCDXZqRlj+5iv/VEuKC+9yjHAbFcNPCoQzGSSuplb00XyaFtR7XJTT4s0IvyebcMSTei0AwQlxSxCSzAfFj8tYoLXi+b00v6DHCVGAnJgQT1Xvbd7Ps4dIknMUNCdAw9kFYUX4cZmWTMUJAA4REakI6iHnKJsKJZ0Ak8U0ofOj5Xx5Nwpi5uRMgVYuzaajKOJZa9WPzP64TSubYi6gWhJB6eP+SEDEofxq3BPuUESzZWBGFO1V8hHiKOsFTdZlQJxnLkVdIsl4xK6fKhkqvWkjrS4AScgjwwwBWogntQBw2AwTN4BR/gU3vR3rQvbTofTWnJzjH4A+37B7hMo/Q=</latexit>

| {z }

<latexit sha1_base64="0s/NAfXlQYMW6ZmO69WY3R1E02Q=">AAACBXicbVDLSsNAFJ3UV62vqEtdBIvgqiRS0WXRjcsK9gFNCJPJbTt0MgkzE6GEbNz4K25cKOLWf3Dn3zhps9DWA8MczrmXe+8JEkalsu1vo7Kyura+Ud2sbW3v7O6Z+wddGaeCQIfELBb9AEtglENHUcWgnwjAUcCgF0xuCr/3AELSmN+raQJehEecDinBSku+eeymPAQRCEwgc8cyKX6HRHnuZ7lv1u2GPYO1TJyS1FGJtm9+uWFM0gi4IgxLOXDsRHkZFooSBnnNTSXoCRM8goGmHEcgvWx2RW6daiW0hrHQjytrpv7uyHAk5TQKdGWE1VgueoX4nzdI1fDKyyhPUgWczAcNU2ap2CoisUIqgCg21QQTQfWuFhljnYjSwdV0CM7iycuke95wmo2Lu2a9dV3GUUVH6ASdIQddoha6RW3UQQQ9omf0it6MJ+PFeDc+5qUVo+w5RH9gfP4AsyOZWg==</latexit>

BQA = (2u2 + cA)QA

<latexit sha1_base64="44Xqwd6/mixheCm648zFbpgoyDM=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQEUpSKroR2rpx2YJ9QBvDZDpph04mYWYilNC9G3/FjQtF3PoD7vwbJ20X2nrgwuGce7n3Hi9iVCrL+jYya+sbm1vZ7dzO7t7+gXl41JZhLDBp4ZCFoushSRjlpKWoYqQbCYICj5GON75J/c4DEZKG/E5NIuIEaMipTzFSWnLNfD9AauR5SX0Km24NXsNiGcb3ZXgOsVs7SzXXLFglawa4SuwFKYAFGq751R+EOA4IV5ghKXu2FSknQUJRzMg0148liRAeoyHpacpRQKSTzH6ZwlOtDKAfCl1cwZn6eyJBgZSTwNOd6eVy2UvF/7xerPwrJ6E8ihXheL7IjxlUIUyDgQMqCFZsognCgupbIR4hgbDS8eV0CPbyy6ukXS7ZldJFs1Ko1hdxZMEJyIMisMElqIJb0AAtgMEjeAav4M14Ml6Md+Nj3poxFjPH4A+Mzx/hgJfA</latexit>

⌧A

<latexit sha1_base64="Fa2BGJAK0LsKH4c5ztpfZjJ5rC4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8cK9gPaUDbbTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8Hoduq3nrg2QsUPOE64H9FBLELBKFqp2UWa9q575YpbdWcgy8TLSQVy1Hvlr25fsTTiMTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWBrTiBs/m107ISdW6ZNQaVsxkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys9EnKTIYzZfFKaSoCLT10lfaM5Qji2hTAt7K2FDqilDG1DJhuAtvrxMmmdV77x6cX9eqd3kcRThCI7hFDy4hBrcQR0awOARnuEV3hzlvDjvzse8teDkM4fwB87nD2PVjwQ=</latexit>

µ(u)QA

�
(u+ i/2)2ei@ + (u� i/2)2e�i@

�
QB

<latexit sha1_base64="wlQAFjosFuvPGLtz44k6w952IJw="></latexit>

u ! u� i

<latexit sha1_base64="vn9t04m64A9FhwbQiH4qxNuxtX0=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCF8uuVPRY9OKxgv2AdinZNG1Ds5slmVjK2p/ixYMiXv0l3vw3pu0etPXBwOO9GWbmhYngGjzv28mtrW9sbuW3Czu7e/sHbvGwoaVRlNWpFFK1QqKZ4DGrAwfBWoliJAoFa4aj25nffGRKcxk/wCRhQUQGMe9zSsBKXbdocEfxwRCIUnKMzTnvuiWv7M2BV4mfkRLKUOu6X52epCZiMVBBtG77XgJBShRwKti00DGaJYSOyIC1LY1JxHSQzk+f4lOr9HBfKlsx4Ln6eyIlkdaTKLSdEYGhXvZm4n9e20D/Okh5nBhgMV0s6huBQeJZDrjHFaMgJpYQqri9FdMhUYSCTatgQ/CXX14ljYuyXylf3ldK1Zssjjw6RifoDPnoClXRHaqhOqJojJ7RK3pznpwX5935WLTmnGzmCP2B8/kD36uTwg==</latexit>

u ! u+ i

<latexit sha1_base64="PhM75sUf4pWMcepVN4lT3lcwo40=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCIJRdqeix6MVjBfsB7VKyadqGZjdLMrGUtT/FiwdFvPpLvPlvTNs9aOuDgcd7M8zMCxPBNXjet5NbW9/Y3MpvF3Z29/YP3OJhQ0ujKKtTKaRqhUQzwWNWBw6CtRLFSBQK1gxHtzO/+ciU5jJ+gEnCgogMYt7nlICVum7R4I7igyEQpeQYm3PedUte2ZsDrxI/IyWUodZ1vzo9SU3EYqCCaN32vQSClCjgVLBpoWM0SwgdkQFrWxqTiOkgnZ8+xadW6eG+VLZiwHP190RKIq0nUWg7IwJDvezNxP+8toH+dZDyODHAYrpY1DcCg8SzHHCPK0ZBTCwhVHF7K6ZDoggFm1bBhuAvv7xKGhdlv1K+vK+UqjdZHHl0jE7QGfLRFaqiO1RDdUTRGD2jV/TmPDkvzrvzsWjNOdnMEfoD5/MH3KGTwA==</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>

Consider Baxter operator

<latexit sha1_base64="YZ2TR6XwJ0mFYIm8rYsprWV8nmo=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIrspMUXRZ2o3LCvYBdSiZzJ02NJMMSUYsQ934K25cKOLWv3Dn35g+Ftp64HIP59xLck+QcKaN6347uZXVtfWN/GZha3tnd6+4f9DSMlUUmlRyqToB0cCZgKZhhkMnUUDigEM7GNYnfvselGZS3JpRAn5M+oJFjBJjpV7xqC6FZiEoXCMPxjaZgCJGql6x5JbdKfAy8eakhOZo9Ipfd6GkaQzCUE607npuYvyMKMMoh3HhLtWQEDokfehaKkgM2s+mF4zxqVVCHEllSxg8VX9vZCTWehQHdjImZqAXvYn4n9dNTXTlZ0wkqQFBZw9FKcdG4kkcOGQKqOEjSwhVzP4V0wFRhNosdMGG4C2evExalbJ3Xr64qZSqtXkceXSMTtAZ8tAlqqJr1EBNRNEjekav6M15cl6cd+djNppz5juH6A+czx95W5bq</latexit>

Suppose (µ,�) make B self-adjoint.

<latexit sha1_base64="paaK3T6KpXyOn5i5/aH2Su8sRK4=">AAACIHicbVDLSgNBEJyNrxhfUY9eBhMhgoZdUfQY9KBHRROFbAi9k1kdM49lZlYISz7Fi7/ixYMietOvcRJzUGNBQ1HVTXdXlHBmrO9/eLmJyanpmfxsYW5+YXGpuLzSMCrVhNaJ4kpfRWAoZ5LWLbOcXiWagog4vYy6RwP/8o5qw5S8sL2EtgRcSxYzAtZJ7eL+eZokylBcroQi3cLhMQgBm2UsoOvEUIC9iaLssF/Gbkm8DZ1bxaSttoslv+oPgcdJMCIlNMJpu/gedhRJBZWWcDCmGfiJbWWgLSOc9gthamgCpAvXtOmoBEFNKxs+2McbTungWGlX0uKh+nMiA2FMT0Suc3Cw+esNxP+8Zmrjg1bGZJJaKsn3ojjl2Co8SAt3mKbE8p4jQDRzt2JyAxqIdZkWXAjB35fHSWOnGuxW9852SrXDURx5tIbWUQUFaB/V0Ak6RXVE0D16RM/oxXvwnrxX7+27NeeNZlbRL3ifX7r0oYA=</latexit>

QB

�
µ(u� i)(u� i/2)2e�i@ + µ(u+ i)(u+ i/2)2e+i@

�
QA

<latexit sha1_base64="jrmeqdABcyjajRCuZzptc04xh2Y="></latexit>

=

<latexit sha1_base64="gZDGGb7MjfycMTKkVFBEKWQTnuY=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGRS9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkmal7F2UL+uVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP47FjMc=</latexit>

µ is i-periodic

<latexit sha1_base64="Iq4289Rs17dzbzHXXDv34gdDl30=">AAAB/HicbVDLSsNAFJ3UV62vaJduBlvBjSUpii6LblxWsA9oQ5lMpu3QeYSZiRBC/RU3LhRx64e482+ctllo64ELh3Pu5d57wphRbTzv2ymsrW9sbhW3Szu7e/sH7uFRW8tEYdLCkknVDZEmjArSMtQw0o0VQTxkpBNObmd+55EoTaV4MGlMAo5Ggg4pRsZKA7dc7fOkCqmG9DwmisqI4oFb8WreHHCV+DmpgBzNgfvVjyROOBEGM6R1z/diE2RIGYoZmZb6iSYxwhM0Ij1LBeJEB9n8+Ck8tUoEh1LZEgbO1d8TGeJapzy0nRyZsV72ZuJ/Xi8xw+sgoyJODBF4sWiYMGgknCUBI6oINiy1BGFF7a0Qj5FC2Ni8SjYEf/nlVdKu1/yL2uV9vdK4yeMogmNwAs6AD65AA9yBJmgBDFLwDF7Bm/PkvDjvzseiteDkM2XwB87nD18Ck/Y=</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

B = (u+ i/2)2ei@ + (u� i/2)2e�i@

<latexit sha1_base64="fRDG2ub185/kTzPpk5W4lMsdOkg=">AAACKHicbVBbSwJBGJ21m9nN6rGXIQkM0XbFqJdI7KVHg7yAu8rsOKuDsxdmZgNZ/Dm99Fd6iSjC135Js7qQaQcGDud838ycYweMCqnrUy21tr6xuZXezuzs7u0fZA+PmsIPOSYN7DOft20kCKMeaUgqGWkHnCDXZqRlj+5iv/VEuKC+9yjHAbFcNPCoQzGSSuplb00XyaFtR7XJTT4s0IvyebcMSTei0AwQlxSxCSzAfFj8tYoLXi+b00v6DHCVGAnJgQT1Xvbd7Ps4dIknMUNCdAw9kFYUX4cZmWTMUJAA4REakI6iHnKJsKJZ0Ak8U0ofOj5Xx5Nwpi5uRMgVYuzaajKOJZa9WPzP64TSubYi6gWhJB6eP+SEDEofxq3BPuUESzZWBGFO1V8hHiKOsFTdZlQJxnLkVdIsl4xK6fKhkqvWkjrS4AScgjwwwBWogntQBw2AwTN4BR/gU3vR3rQvbTofTWnJzjH4A+37B7hMo/Q=</latexit>

| {z }

<latexit sha1_base64="0s/NAfXlQYMW6ZmO69WY3R1E02Q=">AAACBXicbVDLSsNAFJ3UV62vqEtdBIvgqiRS0WXRjcsK9gFNCJPJbTt0MgkzE6GEbNz4K25cKOLWf3Dn3zhps9DWA8MczrmXe+8JEkalsu1vo7Kyura+Ud2sbW3v7O6Z+wddGaeCQIfELBb9AEtglENHUcWgnwjAUcCgF0xuCr/3AELSmN+raQJehEecDinBSku+eeymPAQRCEwgc8cyKX6HRHnuZ7lv1u2GPYO1TJyS1FGJtm9+uWFM0gi4IgxLOXDsRHkZFooSBnnNTSXoCRM8goGmHEcgvWx2RW6daiW0hrHQjytrpv7uyHAk5TQKdGWE1VgueoX4nzdI1fDKyyhPUgWczAcNU2ap2CoisUIqgCg21QQTQfWuFhljnYjSwdV0CM7iycuke95wmo2Lu2a9dV3GUUVH6ASdIQddoha6RW3UQQQ9omf0it6MJ+PFeDc+5qUVo+w5RH9gfP4AsyOZWg==</latexit>

BQA = (2u2 + cA)QA

<latexit sha1_base64="44Xqwd6/mixheCm648zFbpgoyDM=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQEUpSKroR2rpx2YJ9QBvDZDpph04mYWYilNC9G3/FjQtF3PoD7vwbJ20X2nrgwuGce7n3Hi9iVCrL+jYya+sbm1vZ7dzO7t7+gXl41JZhLDBp4ZCFoushSRjlpKWoYqQbCYICj5GON75J/c4DEZKG/E5NIuIEaMipTzFSWnLNfD9AauR5SX0Km24NXsNiGcb3ZXgOsVs7SzXXLFglawa4SuwFKYAFGq751R+EOA4IV5ghKXu2FSknQUJRzMg0148liRAeoyHpacpRQKSTzH6ZwlOtDKAfCl1cwZn6eyJBgZSTwNOd6eVy2UvF/7xerPwrJ6E8ihXheL7IjxlUIUyDgQMqCFZsognCgupbIR4hgbDS8eV0CPbyy6ukXS7ZldJFs1Ko1hdxZMEJyIMisMElqIJb0AAtgMEjeAav4M14Ml6Md+Nj3poxFjPH4A+Mzx/hgJfA</latexit>

⌧A

<latexit sha1_base64="Fa2BGJAK0LsKH4c5ztpfZjJ5rC4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8cK9gPaUDbbTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8Hoduq3nrg2QsUPOE64H9FBLELBKFqp2UWa9q575YpbdWcgy8TLSQVy1Hvlr25fsTTiMTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWBrTiBs/m107ISdW6ZNQaVsxkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys9EnKTIYzZfFKaSoCLT10lfaM5Qji2hTAt7K2FDqilDG1DJhuAtvrxMmmdV77x6cX9eqd3kcRThCI7hFDy4hBrcQR0awOARnuEV3hzlvDjvzse8teDkM4fwB87nD2PVjwQ=</latexit>

µ(u)QA

�
(u+ i/2)2ei@ + (u� i/2)2e�i@

�
QB

<latexit sha1_base64="wlQAFjosFuvPGLtz44k6w952IJw="></latexit>

u ! u� i

<latexit sha1_base64="vn9t04m64A9FhwbQiH4qxNuxtX0=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCF8uuVPRY9OKxgv2AdinZNG1Ds5slmVjK2p/ixYMiXv0l3vw3pu0etPXBwOO9GWbmhYngGjzv28mtrW9sbuW3Czu7e/sHbvGwoaVRlNWpFFK1QqKZ4DGrAwfBWoliJAoFa4aj25nffGRKcxk/wCRhQUQGMe9zSsBKXbdocEfxwRCIUnKMzTnvuiWv7M2BV4mfkRLKUOu6X52epCZiMVBBtG77XgJBShRwKti00DGaJYSOyIC1LY1JxHSQzk+f4lOr9HBfKlsx4Ln6eyIlkdaTKLSdEYGhXvZm4n9e20D/Okh5nBhgMV0s6huBQeJZDrjHFaMgJpYQqri9FdMhUYSCTatgQ/CXX14ljYuyXylf3ldK1Zssjjw6RifoDPnoClXRHaqhOqJojJ7RK3pznpwX5935WLTmnGzmCP2B8/kD36uTwg==</latexit>

u ! u+ i

<latexit sha1_base64="PhM75sUf4pWMcepVN4lT3lcwo40=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCIJRdqeix6MVjBfsB7VKyadqGZjdLMrGUtT/FiwdFvPpLvPlvTNs9aOuDgcd7M8zMCxPBNXjet5NbW9/Y3MpvF3Z29/YP3OJhQ0ujKKtTKaRqhUQzwWNWBw6CtRLFSBQK1gxHtzO/+ciU5jJ+gEnCgogMYt7nlICVum7R4I7igyEQpeQYm3PedUte2ZsDrxI/IyWUodZ1vzo9SU3EYqCCaN32vQSClCjgVLBpoWM0SwgdkQFrWxqTiOkgnZ8+xadW6eG+VLZiwHP190RKIq0nUWg7IwJDvezNxP+8toH+dZDyODHAYrpY1DcCg8SzHHCPK0ZBTCwhVHF7K6ZDoggFm1bBhuAvv7xKGhdlv1K+vK+UqjdZHHl0jE7QGfLRFaqiO1RDdUTRGD2jV/TmPDkvzrvzsWjNOdnMEfoD5/MH3KGTwA==</latexit>

No poles when deforming contour

<latexit sha1_base64="Xn7FHJykIVJ7h9t660T3yY3Y14E=">AAACCHicbVC7SgNBFJ2NrxhfUUsLB4NgFXaDomXQxkoimAckIczO3iRD5rHMzCphSWnjr9hYKGLrJ9j5N04ehSYeuHA4517uvSeMOTPW97+9zNLyyupadj23sbm1vZPf3asZlWgKVaq40o2QGOBMQtUyy6ERayAi5FAPB1djv34P2jAl7+wwhrYgPcm6jBLrpE7+8EbhWHEw+KEPEkfQVVow2cNUSeuWdPIFv+hPgBdJMCMFNEOlk/9qRYomAqSlnBjTDPzYtlOiLaMcRrlWYiAmdEB60HRUEgGmnU4eGeFjp0TYneBKWjxRf0+kRBgzFKHrFMT2zbw3Fv/zmontXrRTJuPEgqTTRd2EY6vwOBUcMQ3U8qEjhGrmbsW0TzSh1mWXcyEE8y8vklqpGJwWz25LhfLlLI4sOkBH6AQF6ByV0TWqoCqi6BE9o1f05j15L9679zFtzXizmX30B97nD6BKmb4=</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>

Consider Baxter operator

<latexit sha1_base64="YZ2TR6XwJ0mFYIm8rYsprWV8nmo=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIrspMUXRZ2o3LCvYBdSiZzJ02NJMMSUYsQ934K25cKOLWv3Dn35g+Ftp64HIP59xLck+QcKaN6347uZXVtfWN/GZha3tnd6+4f9DSMlUUmlRyqToB0cCZgKZhhkMnUUDigEM7GNYnfvselGZS3JpRAn5M+oJFjBJjpV7xqC6FZiEoXCMPxjaZgCJGql6x5JbdKfAy8eakhOZo9Ipfd6GkaQzCUE607npuYvyMKMMoh3HhLtWQEDokfehaKkgM2s+mF4zxqVVCHEllSxg8VX9vZCTWehQHdjImZqAXvYn4n9dNTXTlZ0wkqQFBZw9FKcdG4kkcOGQKqOEjSwhVzP4V0wFRhNosdMGG4C2evExalbJ3Xr64qZSqtXkceXSMTtAZ8tAlqqJr1EBNRNEjekav6M15cl6cd+djNppz5juH6A+czx95W5bq</latexit>

Suppose (µ,�) make B self-adjoint.

<latexit sha1_base64="paaK3T6KpXyOn5i5/aH2Su8sRK4=">AAACIHicbVDLSgNBEJyNrxhfUY9eBhMhgoZdUfQY9KBHRROFbAi9k1kdM49lZlYISz7Fi7/ixYMietOvcRJzUGNBQ1HVTXdXlHBmrO9/eLmJyanpmfxsYW5+YXGpuLzSMCrVhNaJ4kpfRWAoZ5LWLbOcXiWagog4vYy6RwP/8o5qw5S8sL2EtgRcSxYzAtZJ7eL+eZokylBcroQi3cLhMQgBm2UsoOvEUIC9iaLssF/Gbkm8DZ1bxaSttoslv+oPgcdJMCIlNMJpu/gedhRJBZWWcDCmGfiJbWWgLSOc9gthamgCpAvXtOmoBEFNKxs+2McbTungWGlX0uKh+nMiA2FMT0Suc3Cw+esNxP+8Zmrjg1bGZJJaKsn3ojjl2Co8SAt3mKbE8p4jQDRzt2JyAxqIdZkWXAjB35fHSWOnGuxW9852SrXDURx5tIbWUQUFaB/V0Ak6RXVE0D16RM/oxXvwnrxX7+27NeeNZlbRL3ifX7r0oYA=</latexit>

QB

�
µ(u� i)(u� i/2)2e�i@ + µ(u+ i)(u+ i/2)2e+i@

�
QA

<latexit sha1_base64="jrmeqdABcyjajRCuZzptc04xh2Y="></latexit>

=

<latexit sha1_base64="gZDGGb7MjfycMTKkVFBEKWQTnuY=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGRS9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkmal7F2UL+uVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP47FjMc=</latexit>

µ is i-periodic

<latexit sha1_base64="Iq4289Rs17dzbzHXXDv34gdDl30=">AAAB/HicbVDLSsNAFJ3UV62vaJduBlvBjSUpii6LblxWsA9oQ5lMpu3QeYSZiRBC/RU3LhRx64e482+ctllo64ELh3Pu5d57wphRbTzv2ymsrW9sbhW3Szu7e/sH7uFRW8tEYdLCkknVDZEmjArSMtQw0o0VQTxkpBNObmd+55EoTaV4MGlMAo5Ggg4pRsZKA7dc7fOkCqmG9DwmisqI4oFb8WreHHCV+DmpgBzNgfvVjyROOBEGM6R1z/diE2RIGYoZmZb6iSYxwhM0Ij1LBeJEB9n8+Ck8tUoEh1LZEgbO1d8TGeJapzy0nRyZsV72ZuJ/Xi8xw+sgoyJODBF4sWiYMGgknCUBI6oINiy1BGFF7a0Qj5FC2Ni8SjYEf/nlVdKu1/yL2uV9vdK4yeMogmNwAs6AD65AA9yBJmgBDFLwDF7Bm/PkvDjvzseiteDkM2XwB87nD18Ck/Y=</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

B = (u+ i/2)2ei@ + (u� i/2)2e�i@

<latexit sha1_base64="fRDG2ub185/kTzPpk5W4lMsdOkg=">AAACKHicbVBbSwJBGJ21m9nN6rGXIQkM0XbFqJdI7KVHg7yAu8rsOKuDsxdmZgNZ/Dm99Fd6iSjC135Js7qQaQcGDud838ycYweMCqnrUy21tr6xuZXezuzs7u0fZA+PmsIPOSYN7DOft20kCKMeaUgqGWkHnCDXZqRlj+5iv/VEuKC+9yjHAbFcNPCoQzGSSuplb00XyaFtR7XJTT4s0IvyebcMSTei0AwQlxSxCSzAfFj8tYoLXi+b00v6DHCVGAnJgQT1Xvbd7Ps4dIknMUNCdAw9kFYUX4cZmWTMUJAA4REakI6iHnKJsKJZ0Ak8U0ofOj5Xx5Nwpi5uRMgVYuzaajKOJZa9WPzP64TSubYi6gWhJB6eP+SEDEofxq3BPuUESzZWBGFO1V8hHiKOsFTdZlQJxnLkVdIsl4xK6fKhkqvWkjrS4AScgjwwwBWogntQBw2AwTN4BR/gU3vR3rQvbTofTWnJzjH4A+37B7hMo/Q=</latexit>

| {z }

<latexit sha1_base64="0s/NAfXlQYMW6ZmO69WY3R1E02Q=">AAACBXicbVDLSsNAFJ3UV62vqEtdBIvgqiRS0WXRjcsK9gFNCJPJbTt0MgkzE6GEbNz4K25cKOLWf3Dn3zhps9DWA8MczrmXe+8JEkalsu1vo7Kyura+Ud2sbW3v7O6Z+wddGaeCQIfELBb9AEtglENHUcWgnwjAUcCgF0xuCr/3AELSmN+raQJehEecDinBSku+eeymPAQRCEwgc8cyKX6HRHnuZ7lv1u2GPYO1TJyS1FGJtm9+uWFM0gi4IgxLOXDsRHkZFooSBnnNTSXoCRM8goGmHEcgvWx2RW6daiW0hrHQjytrpv7uyHAk5TQKdGWE1VgueoX4nzdI1fDKyyhPUgWczAcNU2ap2CoisUIqgCg21QQTQfWuFhljnYjSwdV0CM7iycuke95wmo2Lu2a9dV3GUUVH6ASdIQddoha6RW3UQQQ9omf0it6MJ+PFeDc+5qUVo+w5RH9gfP4AsyOZWg==</latexit>

BQA = (2u2 + cA)QA

<latexit sha1_base64="44Xqwd6/mixheCm648zFbpgoyDM=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQEUpSKroR2rpx2YJ9QBvDZDpph04mYWYilNC9G3/FjQtF3PoD7vwbJ20X2nrgwuGce7n3Hi9iVCrL+jYya+sbm1vZ7dzO7t7+gXl41JZhLDBp4ZCFoushSRjlpKWoYqQbCYICj5GON75J/c4DEZKG/E5NIuIEaMipTzFSWnLNfD9AauR5SX0Km24NXsNiGcb3ZXgOsVs7SzXXLFglawa4SuwFKYAFGq751R+EOA4IV5ghKXu2FSknQUJRzMg0148liRAeoyHpacpRQKSTzH6ZwlOtDKAfCl1cwZn6eyJBgZSTwNOd6eVy2UvF/7xerPwrJ6E8ihXheL7IjxlUIUyDgQMqCFZsognCgupbIR4hgbDS8eV0CPbyy6ukXS7ZldJFs1Ko1hdxZMEJyIMisMElqIJb0AAtgMEjeAav4M14Ml6Md+Nj3poxFjPH4A+Mzx/hgJfA</latexit>

⌧A

<latexit sha1_base64="Fa2BGJAK0LsKH4c5ztpfZjJ5rC4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8cK9gPaUDbbTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8Hoduq3nrg2QsUPOE64H9FBLELBKFqp2UWa9q575YpbdWcgy8TLSQVy1Hvlr25fsTTiMTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWBrTiBs/m107ISdW6ZNQaVsxkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys9EnKTIYzZfFKaSoCLT10lfaM5Qji2hTAt7K2FDqilDG1DJhuAtvrxMmmdV77x6cX9eqd3kcRThCI7hFDy4hBrcQR0awOARnuEV3hzlvDjvzse8teDkM4fwB87nD2PVjwQ=</latexit>

µ(u)QA

�
(u+ i/2)2ei@ + (u� i/2)2e�i@

�
QB

<latexit sha1_base64="wlQAFjosFuvPGLtz44k6w952IJw="></latexit>

u ! u� i

<latexit sha1_base64="vn9t04m64A9FhwbQiH4qxNuxtX0=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCF8uuVPRY9OKxgv2AdinZNG1Ds5slmVjK2p/ixYMiXv0l3vw3pu0etPXBwOO9GWbmhYngGjzv28mtrW9sbuW3Czu7e/sHbvGwoaVRlNWpFFK1QqKZ4DGrAwfBWoliJAoFa4aj25nffGRKcxk/wCRhQUQGMe9zSsBKXbdocEfxwRCIUnKMzTnvuiWv7M2BV4mfkRLKUOu6X52epCZiMVBBtG77XgJBShRwKti00DGaJYSOyIC1LY1JxHSQzk+f4lOr9HBfKlsx4Ln6eyIlkdaTKLSdEYGhXvZm4n9e20D/Okh5nBhgMV0s6huBQeJZDrjHFaMgJpYQqri9FdMhUYSCTatgQ/CXX14ljYuyXylf3ldK1Zssjjw6RifoDPnoClXRHaqhOqJojJ7RK3pznpwX5935WLTmnGzmCP2B8/kD36uTwg==</latexit>

u ! u+ i

<latexit sha1_base64="PhM75sUf4pWMcepVN4lT3lcwo40=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCIJRdqeix6MVjBfsB7VKyadqGZjdLMrGUtT/FiwdFvPpLvPlvTNs9aOuDgcd7M8zMCxPBNXjet5NbW9/Y3MpvF3Z29/YP3OJhQ0ujKKtTKaRqhUQzwWNWBw6CtRLFSBQK1gxHtzO/+ciU5jJ+gEnCgogMYt7nlICVum7R4I7igyEQpeQYm3PedUte2ZsDrxI/IyWUodZ1vzo9SU3EYqCCaN32vQSClCjgVLBpoWM0SwgdkQFrWxqTiOkgnZ8+xadW6eG+VLZiwHP190RKIq0nUWg7IwJDvezNxP+8toH+dZDyODHAYrpY1DcCg8SzHHCPK0ZBTCwhVHF7K6ZDoggFm1bBhuAvv7xKGhdlv1K+vK+UqjdZHHl0jE7QGfLRFaqiO1RDdUTRGD2jV/TmPDkvzrvzsWjNOdnMEfoD5/MH3KGTwA==</latexit>

No poles when deforming contour

<latexit sha1_base64="Xn7FHJykIVJ7h9t660T3yY3Y14E=">AAACCHicbVC7SgNBFJ2NrxhfUUsLB4NgFXaDomXQxkoimAckIczO3iRD5rHMzCphSWnjr9hYKGLrJ9j5N04ehSYeuHA4517uvSeMOTPW97+9zNLyyupadj23sbm1vZPf3asZlWgKVaq40o2QGOBMQtUyy6ERayAi5FAPB1djv34P2jAl7+wwhrYgPcm6jBLrpE7+8EbhWHEw+KEPEkfQVVow2cNUSeuWdPIFv+hPgBdJMCMFNEOlk/9qRYomAqSlnBjTDPzYtlOiLaMcRrlWYiAmdEB60HRUEgGmnU4eGeFjp0TYneBKWjxRf0+kRBgzFKHrFMT2zbw3Fv/zmontXrRTJuPEgqTTRd2EY6vwOBUcMQ3U8qEjhGrmbsW0TzSh1mWXcyEE8y8vklqpGJwWz25LhfLlLI4sOkBH6AQF6ByV0TWqoCqi6BE9o1f05j15L9679zFtzXizmX30B97nD6BKmb4=</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>

Consider Baxter operator

<latexit sha1_base64="YZ2TR6XwJ0mFYIm8rYsprWV8nmo=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIrspMUXRZ2o3LCvYBdSiZzJ02NJMMSUYsQ934K25cKOLWv3Dn35g+Ftp64HIP59xLck+QcKaN6347uZXVtfWN/GZha3tnd6+4f9DSMlUUmlRyqToB0cCZgKZhhkMnUUDigEM7GNYnfvselGZS3JpRAn5M+oJFjBJjpV7xqC6FZiEoXCMPxjaZgCJGql6x5JbdKfAy8eakhOZo9Ipfd6GkaQzCUE607npuYvyMKMMoh3HhLtWQEDokfehaKkgM2s+mF4zxqVVCHEllSxg8VX9vZCTWehQHdjImZqAXvYn4n9dNTXTlZ0wkqQFBZw9FKcdG4kkcOGQKqOEjSwhVzP4V0wFRhNosdMGG4C2evExalbJ3Xr64qZSqtXkceXSMTtAZ8tAlqqJr1EBNRNEjekav6M15cl6cd+djNppz5juH6A+czx95W5bq</latexit>

Suppose (µ,�) make B self-adjoint.

<latexit sha1_base64="paaK3T6KpXyOn5i5/aH2Su8sRK4=">AAACIHicbVDLSgNBEJyNrxhfUY9eBhMhgoZdUfQY9KBHRROFbAi9k1kdM49lZlYISz7Fi7/ixYMietOvcRJzUGNBQ1HVTXdXlHBmrO9/eLmJyanpmfxsYW5+YXGpuLzSMCrVhNaJ4kpfRWAoZ5LWLbOcXiWagog4vYy6RwP/8o5qw5S8sL2EtgRcSxYzAtZJ7eL+eZokylBcroQi3cLhMQgBm2UsoOvEUIC9iaLssF/Gbkm8DZ1bxaSttoslv+oPgcdJMCIlNMJpu/gedhRJBZWWcDCmGfiJbWWgLSOc9gthamgCpAvXtOmoBEFNKxs+2McbTungWGlX0uKh+nMiA2FMT0Suc3Cw+esNxP+8Zmrjg1bGZJJaKsn3ojjl2Co8SAt3mKbE8p4jQDRzt2JyAxqIdZkWXAjB35fHSWOnGuxW9852SrXDURx5tIbWUQUFaB/V0Ak6RXVE0D16RM/oxXvwnrxX7+27NeeNZlbRL3ifX7r0oYA=</latexit>

QB

�
µ(u� i)(u� i/2)2e�i@ + µ(u+ i)(u+ i/2)2e+i@

�
QA

<latexit sha1_base64="jrmeqdABcyjajRCuZzptc04xh2Y="></latexit>

=

<latexit sha1_base64="gZDGGb7MjfycMTKkVFBEKWQTnuY=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGRS9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkmal7F2UL+uVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP47FjMc=</latexit>

µ is i-periodic

<latexit sha1_base64="Iq4289Rs17dzbzHXXDv34gdDl30=">AAAB/HicbVDLSsNAFJ3UV62vaJduBlvBjSUpii6LblxWsA9oQ5lMpu3QeYSZiRBC/RU3LhRx64e482+ctllo64ELh3Pu5d57wphRbTzv2ymsrW9sbhW3Szu7e/sH7uFRW8tEYdLCkknVDZEmjArSMtQw0o0VQTxkpBNObmd+55EoTaV4MGlMAo5Ggg4pRsZKA7dc7fOkCqmG9DwmisqI4oFb8WreHHCV+DmpgBzNgfvVjyROOBEGM6R1z/diE2RIGYoZmZb6iSYxwhM0Ij1LBeJEB9n8+Ck8tUoEh1LZEgbO1d8TGeJapzy0nRyZsV72ZuJ/Xi8xw+sgoyJODBF4sWiYMGgknCUBI6oINiy1BGFF7a0Qj5FC2Ni8SjYEf/nlVdKu1/yL2uV9vdK4yeMogmNwAs6AD65AA9yBJmgBDFLwDF7Bm/PkvDjvzseiteDkM2XwB87nD18Ck/Y=</latexit>

B is self-adjoint

<latexit sha1_base64="EChofZkRiYefwdTC14qQe3+VPEc=">AAACBXicbVC7TsMwFHV4lvIKMMJg0SKxUCUVCMaqLIxFog+pjSrHcVpTx45sB6mKurDwKywMIMTKP7DxNzhtBmg5kqWjc+69vvf4MaNKO863tbS8srq2Xtgobm5t7+zae/stJRKJSRMLJmTHR4owyklTU81IJ5YERT4jbX90nfntByIVFfxOj2PiRWjAaUgx0kbq20flXoT00PfT+qQMqYJmVHiGgntBue7bJafiTAEXiZuTEsjR6NtfvUDgJCJcY4aU6rpOrL0USU0xI5NiL1EkRniEBqRrKEcRUV46vWICT4wSwFBI87iGU/V3R4oipcaRbyqzldW8l4n/ed1Eh1deSnmcaMLx7KMwYVALmEUCAyoJ1mxsCMKSml0hHiKJsDbBFU0I7vzJi6RVrbjnlYvbaqlWz+MogENwDE6BCy5BDdyABmgCDB7BM3gFb9aT9WK9Wx+z0iUr7zkAf2B9/gB87pfx</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

B = (u+ i/2)2ei@ + (u� i/2)2e�i@

<latexit sha1_base64="fRDG2ub185/kTzPpk5W4lMsdOkg=">AAACKHicbVBbSwJBGJ21m9nN6rGXIQkM0XbFqJdI7KVHg7yAu8rsOKuDsxdmZgNZ/Dm99Fd6iSjC135Js7qQaQcGDud838ycYweMCqnrUy21tr6xuZXezuzs7u0fZA+PmsIPOSYN7DOft20kCKMeaUgqGWkHnCDXZqRlj+5iv/VEuKC+9yjHAbFcNPCoQzGSSuplb00XyaFtR7XJTT4s0IvyebcMSTei0AwQlxSxCSzAfFj8tYoLXi+b00v6DHCVGAnJgQT1Xvbd7Ps4dIknMUNCdAw9kFYUX4cZmWTMUJAA4REakI6iHnKJsKJZ0Ak8U0ofOj5Xx5Nwpi5uRMgVYuzaajKOJZa9WPzP64TSubYi6gWhJB6eP+SEDEofxq3BPuUESzZWBGFO1V8hHiKOsFTdZlQJxnLkVdIsl4xK6fKhkqvWkjrS4AScgjwwwBWogntQBw2AwTN4BR/gU3vR3rQvbTofTWnJzjH4A+37B7hMo/Q=</latexit>

| {z }

<latexit sha1_base64="0s/NAfXlQYMW6ZmO69WY3R1E02Q=">AAACBXicbVDLSsNAFJ3UV62vqEtdBIvgqiRS0WXRjcsK9gFNCJPJbTt0MgkzE6GEbNz4K25cKOLWf3Dn3zhps9DWA8MczrmXe+8JEkalsu1vo7Kyura+Ud2sbW3v7O6Z+wddGaeCQIfELBb9AEtglENHUcWgnwjAUcCgF0xuCr/3AELSmN+raQJehEecDinBSku+eeymPAQRCEwgc8cyKX6HRHnuZ7lv1u2GPYO1TJyS1FGJtm9+uWFM0gi4IgxLOXDsRHkZFooSBnnNTSXoCRM8goGmHEcgvWx2RW6daiW0hrHQjytrpv7uyHAk5TQKdGWE1VgueoX4nzdI1fDKyyhPUgWczAcNU2ap2CoisUIqgCg21QQTQfWuFhljnYjSwdV0CM7iycuke95wmo2Lu2a9dV3GUUVH6ASdIQddoha6RW3UQQQ9omf0it6MJ+PFeDc+5qUVo+w5RH9gfP4AsyOZWg==</latexit>

BQA = (2u2 + cA)QA

<latexit sha1_base64="44Xqwd6/mixheCm648zFbpgoyDM=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQEUpSKroR2rpx2YJ9QBvDZDpph04mYWYilNC9G3/FjQtF3PoD7vwbJ20X2nrgwuGce7n3Hi9iVCrL+jYya+sbm1vZ7dzO7t7+gXl41JZhLDBp4ZCFoushSRjlpKWoYqQbCYICj5GON75J/c4DEZKG/E5NIuIEaMipTzFSWnLNfD9AauR5SX0Km24NXsNiGcb3ZXgOsVs7SzXXLFglawa4SuwFKYAFGq751R+EOA4IV5ghKXu2FSknQUJRzMg0148liRAeoyHpacpRQKSTzH6ZwlOtDKAfCl1cwZn6eyJBgZSTwNOd6eVy2UvF/7xerPwrJ6E8ihXheL7IjxlUIUyDgQMqCFZsognCgupbIR4hgbDS8eV0CPbyy6ukXS7ZldJFs1Ko1hdxZMEJyIMisMElqIJb0AAtgMEjeAav4M14Ml6Md+Nj3poxFjPH4A+Mzx/hgJfA</latexit>

⌧A

<latexit sha1_base64="Fa2BGJAK0LsKH4c5ztpfZjJ5rC4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8cK9gPaUDbbTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8Hoduq3nrg2QsUPOE64H9FBLELBKFqp2UWa9q575YpbdWcgy8TLSQVy1Hvlr25fsTTiMTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWBrTiBs/m107ISdW6ZNQaVsxkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys9EnKTIYzZfFKaSoCLT10lfaM5Qji2hTAt7K2FDqilDG1DJhuAtvrxMmmdV77x6cX9eqd3kcRThCI7hFDy4hBrcQR0awOARnuEV3hzlvDjvzse8teDkM4fwB87nD2PVjwQ=</latexit>

µ(u)QA

�
(u+ i/2)2ei@ + (u� i/2)2e�i@

�
QB

<latexit sha1_base64="wlQAFjosFuvPGLtz44k6w952IJw="></latexit>

u ! u� i

<latexit sha1_base64="vn9t04m64A9FhwbQiH4qxNuxtX0=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCF8uuVPRY9OKxgv2AdinZNG1Ds5slmVjK2p/ixYMiXv0l3vw3pu0etPXBwOO9GWbmhYngGjzv28mtrW9sbuW3Czu7e/sHbvGwoaVRlNWpFFK1QqKZ4DGrAwfBWoliJAoFa4aj25nffGRKcxk/wCRhQUQGMe9zSsBKXbdocEfxwRCIUnKMzTnvuiWv7M2BV4mfkRLKUOu6X52epCZiMVBBtG77XgJBShRwKti00DGaJYSOyIC1LY1JxHSQzk+f4lOr9HBfKlsx4Ln6eyIlkdaTKLSdEYGhXvZm4n9e20D/Okh5nBhgMV0s6huBQeJZDrjHFaMgJpYQqri9FdMhUYSCTatgQ/CXX14ljYuyXylf3ldK1Zssjjw6RifoDPnoClXRHaqhOqJojJ7RK3pznpwX5935WLTmnGzmCP2B8/kD36uTwg==</latexit>

u ! u+ i

<latexit sha1_base64="PhM75sUf4pWMcepVN4lT3lcwo40=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCIJRdqeix6MVjBfsB7VKyadqGZjdLMrGUtT/FiwdFvPpLvPlvTNs9aOuDgcd7M8zMCxPBNXjet5NbW9/Y3MpvF3Z29/YP3OJhQ0ujKKtTKaRqhUQzwWNWBw6CtRLFSBQK1gxHtzO/+ciU5jJ+gEnCgogMYt7nlICVum7R4I7igyEQpeQYm3PedUte2ZsDrxI/IyWUodZ1vzo9SU3EYqCCaN32vQSClCjgVLBpoWM0SwgdkQFrWxqTiOkgnZ8+xadW6eG+VLZiwHP190RKIq0nUWg7IwJDvezNxP+8toH+dZDyODHAYrpY1DcCg8SzHHCPK0ZBTCwhVHF7K6ZDoggFm1bBhuAvv7xKGhdlv1K+vK+UqjdZHHl0jE7QGfLRFaqiO1RDdUTRGD2jV/TmPDkvzrvzsWjNOdnMEfoD5/MH3KGTwA==</latexit>

No poles when deforming contour

<latexit sha1_base64="Xn7FHJykIVJ7h9t660T3yY3Y14E=">AAACCHicbVC7SgNBFJ2NrxhfUUsLB4NgFXaDomXQxkoimAckIczO3iRD5rHMzCphSWnjr9hYKGLrJ9j5N04ehSYeuHA4517uvSeMOTPW97+9zNLyyupadj23sbm1vZPf3asZlWgKVaq40o2QGOBMQtUyy6ERayAi5FAPB1djv34P2jAl7+wwhrYgPcm6jBLrpE7+8EbhWHEw+KEPEkfQVVow2cNUSeuWdPIFv+hPgBdJMCMFNEOlk/9qRYomAqSlnBjTDPzYtlOiLaMcRrlWYiAmdEB60HRUEgGmnU4eGeFjp0TYneBKWjxRf0+kRBgzFKHrFMT2zbw3Fv/zmontXrRTJuPEgqTTRd2EY6vwOBUcMQ3U8qEjhGrmbsW0TzSh1mWXcyEE8y8vklqpGJwWz25LhfLlLI4sOkBH6AQF6ByV0TWqoCqi6BE9o1f05j15L9679zFtzXizmX30B97nD6BKmb4=</latexit>

µ(u) =
⇡

2 cosh(⇡u)2

<latexit sha1_base64="yQb2eUvRCy2LszLYziO2RdL3Gmk=">AAACDnicbVC7SgNBFJ2Nrxhfq5Y2gyGQNGE3RLQRgjaWEcwDsjHMTmaTIbM7yzyEsOwX2PgrNhaK2Frb+TdOki008cCFM+fcy9x7/JhRqRzn28qtrW9sbuW3Czu7e/sH9uFRW3ItMGlhzrjo+kgSRiPSUlQx0o0FQaHPSMefXM/8zgMRkvLoTk1j0g/RKKIBxUgZaWCXvFCXdQVeQi8QCCdeTNOkBj3M5bhsHlBX7mvpwC46VWcOuErcjBRBhubA/vKGHOuQRAozJGXPdWLVT5BQFDOSFjwtSYzwBI1Iz9AIhUT2k/k5KSwZZQgDLkxFCs7V3xMJCqWchr7pDJEay2VvJv7n9bQKLvoJjWKtSIQXHwWaQcXhLBs4pIJgxaaGICyo2RXiMTKxKJNgwYTgLp+8Stq1qluvnt3Wi42rLI48OAGnoAxccA4a4AY0QQtg8AiewSt4s56sF+vd+li05qxs5hj8gfX5A+5Ymsk=</latexit>

� = R

<latexit sha1_base64="Eob+vzkHY6aV3ht88hyYL7ib+t4=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgqsxIRTdC0YUuq9gHdIaSSTNtaJIZkowwDPVX3LhQxK0f4s6/MdPOQlsPBA7n3Ms9OUHMqNKO822VVlbX1jfKm5Wt7Z3dPXv/oKOiRGLSxhGLZC9AijAqSFtTzUgvlgTxgJFuMLnO/e4jkYpG4kGnMfE5GgkaUoy0kQZ21btBnCN4CT2O9DgIsvvpwK45dWcGuEzcgtRAgdbA/vKGEU44ERozpFTfdWLtZ0hqihmZVrxEkRjhCRqRvqECcaL8bBZ+Co+NMoRhJM0TGs7U3xsZ4kqlPDCTeUK16OXif14/0eGFn1ERJ5oIPD8UJgzqCOZNwCGVBGuWGoKwpCYrxGMkEdamr4opwV388jLpnNbdRv3srlFrXhV1lMEhOAInwAXnoAluQQu0AQYpeAav4M16sl6sd+tjPlqyip0q+APr8wfSRJRB</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>

Consider Baxter operator

<latexit sha1_base64="YZ2TR6XwJ0mFYIm8rYsprWV8nmo=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIrspMUXRZ2o3LCvYBdSiZzJ02NJMMSUYsQ934K25cKOLWv3Dn35g+Ftp64HIP59xLck+QcKaN6347uZXVtfWN/GZha3tnd6+4f9DSMlUUmlRyqToB0cCZgKZhhkMnUUDigEM7GNYnfvselGZS3JpRAn5M+oJFjBJjpV7xqC6FZiEoXCMPxjaZgCJGql6x5JbdKfAy8eakhOZo9Ipfd6GkaQzCUE607npuYvyMKMMoh3HhLtWQEDokfehaKkgM2s+mF4zxqVVCHEllSxg8VX9vZCTWehQHdjImZqAXvYn4n9dNTXTlZ0wkqQFBZw9FKcdG4kkcOGQKqOEjSwhVzP4V0wFRhNosdMGG4C2evExalbJ3Xr64qZSqtXkceXSMTtAZ8tAlqqJr1EBNRNEjekav6M15cl6cd+djNppz5juH6A+czx95W5bq</latexit>

Suppose (µ,�) make B self-adjoint.

<latexit sha1_base64="paaK3T6KpXyOn5i5/aH2Su8sRK4=">AAACIHicbVDLSgNBEJyNrxhfUY9eBhMhgoZdUfQY9KBHRROFbAi9k1kdM49lZlYISz7Fi7/ixYMietOvcRJzUGNBQ1HVTXdXlHBmrO9/eLmJyanpmfxsYW5+YXGpuLzSMCrVhNaJ4kpfRWAoZ5LWLbOcXiWagog4vYy6RwP/8o5qw5S8sL2EtgRcSxYzAtZJ7eL+eZokylBcroQi3cLhMQgBm2UsoOvEUIC9iaLssF/Gbkm8DZ1bxaSttoslv+oPgcdJMCIlNMJpu/gedhRJBZWWcDCmGfiJbWWgLSOc9gthamgCpAvXtOmoBEFNKxs+2McbTungWGlX0uKh+nMiA2FMT0Suc3Cw+esNxP+8Zmrjg1bGZJJaKsn3ojjl2Co8SAt3mKbE8p4jQDRzt2JyAxqIdZkWXAjB35fHSWOnGuxW9852SrXDURx5tIbWUQUFaB/V0Ak6RXVE0D16RM/oxXvwnrxX7+27NeeNZlbRL3ifX7r0oYA=</latexit>

QB

�
µ(u� i)(u� i/2)2e�i@ + µ(u+ i)(u+ i/2)2e+i@

�
QA

<latexit sha1_base64="jrmeqdABcyjajRCuZzptc04xh2Y="></latexit>

=

<latexit sha1_base64="gZDGGb7MjfycMTKkVFBEKWQTnuY=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGRS9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkmal7F2UL+uVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP47FjMc=</latexit>

µ is i-periodic

<latexit sha1_base64="Iq4289Rs17dzbzHXXDv34gdDl30=">AAAB/HicbVDLSsNAFJ3UV62vaJduBlvBjSUpii6LblxWsA9oQ5lMpu3QeYSZiRBC/RU3LhRx64e482+ctllo64ELh3Pu5d57wphRbTzv2ymsrW9sbhW3Szu7e/sH7uFRW8tEYdLCkknVDZEmjArSMtQw0o0VQTxkpBNObmd+55EoTaV4MGlMAo5Ggg4pRsZKA7dc7fOkCqmG9DwmisqI4oFb8WreHHCV+DmpgBzNgfvVjyROOBEGM6R1z/diE2RIGYoZmZb6iSYxwhM0Ij1LBeJEB9n8+Ck8tUoEh1LZEgbO1d8TGeJapzy0nRyZsV72ZuJ/Xi8xw+sgoyJODBF4sWiYMGgknCUBI6oINiy1BGFF7a0Qj5FC2Ni8SjYEf/nlVdKu1/yL2uV9vdK4yeMogmNwAs6AD65AA9yBJmgBDFLwDF7Bm/PkvDjvzseiteDkM2XwB87nD18Ck/Y=</latexit>

B is self-adjoint

<latexit sha1_base64="EChofZkRiYefwdTC14qQe3+VPEc=">AAACBXicbVC7TsMwFHV4lvIKMMJg0SKxUCUVCMaqLIxFog+pjSrHcVpTx45sB6mKurDwKywMIMTKP7DxNzhtBmg5kqWjc+69vvf4MaNKO863tbS8srq2Xtgobm5t7+zae/stJRKJSRMLJmTHR4owyklTU81IJ5YERT4jbX90nfntByIVFfxOj2PiRWjAaUgx0kbq20flXoT00PfT+qQMqYJmVHiGgntBue7bJafiTAEXiZuTEsjR6NtfvUDgJCJcY4aU6rpOrL0USU0xI5NiL1EkRniEBqRrKEcRUV46vWICT4wSwFBI87iGU/V3R4oipcaRbyqzldW8l4n/ed1Eh1deSnmcaMLx7KMwYVALmEUCAyoJ1mxsCMKSml0hHiKJsDbBFU0I7vzJi6RVrbjnlYvbaqlWz+MogENwDE6BCy5BDdyABmgCDB7BM3gFb9aT9WK9Wx+z0iUr7zkAf2B9/gB87pfx</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>



Functional SoV

<latexit sha1_base64="IS5c2I4dnfRJ2Vr52zeBWtV9mhA=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEV2WmKLosCuKyor1AO5ZMmmlDM8mQZJQy9D3cuFDEre/izrcx085CW38IfPznHM7JH8ScaeO6387S8srq2npho7i5tb2zW9rbb2qZKEIbRHKp2gHWlDNBG4YZTtuxojgKOG0Fo6us3nqkSjMp7s04pn6EB4KFjGBjrYfrRJAMMEd3stkrld2KOxVaBC+HMuSq90pf3b4kSUSFIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHosAR1X46vXqCjq3TR6FU9gmDpu7viRRHWo+jwHZG2Az1fC0z/6t1EhNe+CkTcWKoILNFYcKRkSiLAPWZosTwsQVMFLO3IjLEChNjgyraELz5Ly9Cs1rxTitnt9Vy7TKPowCHcAQn4ME51OAG6tAAAgqe4RXenCfnxXl3PmatS04+cwB/5Hz+ADxoklc=</latexit>

B = (u+ i/2)2ei@ + (u� i/2)2e�i@

<latexit sha1_base64="fRDG2ub185/kTzPpk5W4lMsdOkg=">AAACKHicbVBbSwJBGJ21m9nN6rGXIQkM0XbFqJdI7KVHg7yAu8rsOKuDsxdmZgNZ/Dm99Fd6iSjC135Js7qQaQcGDud838ycYweMCqnrUy21tr6xuZXezuzs7u0fZA+PmsIPOSYN7DOft20kCKMeaUgqGWkHnCDXZqRlj+5iv/VEuKC+9yjHAbFcNPCoQzGSSuplb00XyaFtR7XJTT4s0IvyebcMSTei0AwQlxSxCSzAfFj8tYoLXi+b00v6DHCVGAnJgQT1Xvbd7Ps4dIknMUNCdAw9kFYUX4cZmWTMUJAA4REakI6iHnKJsKJZ0Ak8U0ofOj5Xx5Nwpi5uRMgVYuzaajKOJZa9WPzP64TSubYi6gWhJB6eP+SEDEofxq3BPuUESzZWBGFO1V8hHiKOsFTdZlQJxnLkVdIsl4xK6fKhkqvWkjrS4AScgjwwwBWogntQBw2AwTN4BR/gU3vR3rQvbTofTWnJzjH4A+37B7hMo/Q=</latexit>

| {z }

<latexit sha1_base64="0s/NAfXlQYMW6ZmO69WY3R1E02Q=">AAACBXicbVDLSsNAFJ3UV62vqEtdBIvgqiRS0WXRjcsK9gFNCJPJbTt0MgkzE6GEbNz4K25cKOLWf3Dn3zhps9DWA8MczrmXe+8JEkalsu1vo7Kyura+Ud2sbW3v7O6Z+wddGaeCQIfELBb9AEtglENHUcWgnwjAUcCgF0xuCr/3AELSmN+raQJehEecDinBSku+eeymPAQRCEwgc8cyKX6HRHnuZ7lv1u2GPYO1TJyS1FGJtm9+uWFM0gi4IgxLOXDsRHkZFooSBnnNTSXoCRM8goGmHEcgvWx2RW6daiW0hrHQjytrpv7uyHAk5TQKdGWE1VgueoX4nzdI1fDKyyhPUgWczAcNU2ap2CoisUIqgCg21QQTQfWuFhljnYjSwdV0CM7iycuke95wmo2Lu2a9dV3GUUVH6ASdIQddoha6RW3UQQQ9omf0it6MJ+PFeDc+5qUVo+w5RH9gfP4AsyOZWg==</latexit>

BQA = (2u2 + cA)QA

<latexit sha1_base64="44Xqwd6/mixheCm648zFbpgoyDM=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQEUpSKroR2rpx2YJ9QBvDZDpph04mYWYilNC9G3/FjQtF3PoD7vwbJ20X2nrgwuGce7n3Hi9iVCrL+jYya+sbm1vZ7dzO7t7+gXl41JZhLDBp4ZCFoushSRjlpKWoYqQbCYICj5GON75J/c4DEZKG/E5NIuIEaMipTzFSWnLNfD9AauR5SX0Km24NXsNiGcb3ZXgOsVs7SzXXLFglawa4SuwFKYAFGq751R+EOA4IV5ghKXu2FSknQUJRzMg0148liRAeoyHpacpRQKSTzH6ZwlOtDKAfCl1cwZn6eyJBgZSTwNOd6eVy2UvF/7xerPwrJ6E8ihXheL7IjxlUIUyDgQMqCFZsognCgupbIR4hgbDS8eV0CPbyy6ukXS7ZldJFs1Ko1hdxZMEJyIMisMElqIJb0AAtgMEjeAav4M14Ml6Md+Nj3poxFjPH4A+Mzx/hgJfA</latexit>

⌧A

<latexit sha1_base64="Fa2BGJAK0LsKH4c5ztpfZjJ5rC4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8cK9gPaUDbbTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8Hoduq3nrg2QsUPOE64H9FBLELBKFqp2UWa9q575YpbdWcgy8TLSQVy1Hvlr25fsTTiMTJJjel4boJ+RjUKJvmk1E0NTygb0QHvWBrTiBs/m107ISdW6ZNQaVsxkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys9EnKTIYzZfFKaSoCLT10lfaM5Qji2hTAt7K2FDqilDG1DJhuAtvrxMmmdV77x6cX9eqd3kcRThCI7hFDy4hBrcQR0awOARnuEV3hzlvDjvzse8teDkM4fwB87nD2PVjwQ=</latexit>

µ(u)QA

�
(u+ i/2)2ei@ + (u� i/2)2e�i@

�
QB

<latexit sha1_base64="wlQAFjosFuvPGLtz44k6w952IJw="></latexit>

u ! u� i

<latexit sha1_base64="vn9t04m64A9FhwbQiH4qxNuxtX0=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCF8uuVPRY9OKxgv2AdinZNG1Ds5slmVjK2p/ixYMiXv0l3vw3pu0etPXBwOO9GWbmhYngGjzv28mtrW9sbuW3Czu7e/sHbvGwoaVRlNWpFFK1QqKZ4DGrAwfBWoliJAoFa4aj25nffGRKcxk/wCRhQUQGMe9zSsBKXbdocEfxwRCIUnKMzTnvuiWv7M2BV4mfkRLKUOu6X52epCZiMVBBtG77XgJBShRwKti00DGaJYSOyIC1LY1JxHSQzk+f4lOr9HBfKlsx4Ln6eyIlkdaTKLSdEYGhXvZm4n9e20D/Okh5nBhgMV0s6huBQeJZDrjHFaMgJpYQqri9FdMhUYSCTatgQ/CXX14ljYuyXylf3ldK1Zssjjw6RifoDPnoClXRHaqhOqJojJ7RK3pznpwX5935WLTmnGzmCP2B8/kD36uTwg==</latexit>

u ! u+ i

<latexit sha1_base64="PhM75sUf4pWMcepVN4lT3lcwo40=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCIJRdqeix6MVjBfsB7VKyadqGZjdLMrGUtT/FiwdFvPpLvPlvTNs9aOuDgcd7M8zMCxPBNXjet5NbW9/Y3MpvF3Z29/YP3OJhQ0ujKKtTKaRqhUQzwWNWBw6CtRLFSBQK1gxHtzO/+ciU5jJ+gEnCgogMYt7nlICVum7R4I7igyEQpeQYm3PedUte2ZsDrxI/IyWUodZ1vzo9SU3EYqCCaN32vQSClCjgVLBpoWM0SwgdkQFrWxqTiOkgnZ8+xadW6eG+VLZiwHP190RKIq0nUWg7IwJDvezNxP+8toH+dZDyODHAYrpY1DcCg8SzHHCPK0ZBTCwhVHF7K6ZDoggFm1bBhuAvv7xKGhdlv1K+vK+UqjdZHHl0jE7QGfLRFaqiO1RDdUTRGD2jV/TmPDkvzrvzsWjNOdnMEfoD5/MH3KGTwA==</latexit>

No poles when deforming contour

<latexit sha1_base64="Xn7FHJykIVJ7h9t660T3yY3Y14E=">AAACCHicbVC7SgNBFJ2NrxhfUUsLB4NgFXaDomXQxkoimAckIczO3iRD5rHMzCphSWnjr9hYKGLrJ9j5N04ehSYeuHA4517uvSeMOTPW97+9zNLyyupadj23sbm1vZPf3asZlWgKVaq40o2QGOBMQtUyy6ERayAi5FAPB1djv34P2jAl7+wwhrYgPcm6jBLrpE7+8EbhWHEw+KEPEkfQVVow2cNUSeuWdPIFv+hPgBdJMCMFNEOlk/9qRYomAqSlnBjTDPzYtlOiLaMcRrlWYiAmdEB60HRUEgGmnU4eGeFjp0TYneBKWjxRf0+kRBgzFKHrFMT2zbw3Fv/zmontXrRTJuPEgqTTRd2EY6vwOBUcMQ3U8qEjhGrmbsW0TzSh1mWXcyEE8y8vklqpGJwWz25LhfLlLI4sOkBH6AQF6ByV0TWqoCqi6BE9o1f05j15L9679zFtzXizmX30B97nD6BKmb4=</latexit>

µ(u) =
⇡

2 cosh(⇡u)2

<latexit sha1_base64="yQb2eUvRCy2LszLYziO2RdL3Gmk=">AAACDnicbVC7SgNBFJ2Nrxhfq5Y2gyGQNGE3RLQRgjaWEcwDsjHMTmaTIbM7yzyEsOwX2PgrNhaK2Frb+TdOki008cCFM+fcy9x7/JhRqRzn28qtrW9sbuW3Czu7e/sH9uFRW3ItMGlhzrjo+kgSRiPSUlQx0o0FQaHPSMefXM/8zgMRkvLoTk1j0g/RKKIBxUgZaWCXvFCXdQVeQi8QCCdeTNOkBj3M5bhsHlBX7mvpwC46VWcOuErcjBRBhubA/vKGHOuQRAozJGXPdWLVT5BQFDOSFjwtSYzwBI1Iz9AIhUT2k/k5KSwZZQgDLkxFCs7V3xMJCqWchr7pDJEay2VvJv7n9bQKLvoJjWKtSIQXHwWaQcXhLBs4pIJgxaaGICyo2RXiMTKxKJNgwYTgLp+8Stq1qluvnt3Wi42rLI48OAGnoAxccA4a4AY0QQtg8AiewSt4s56sF+vd+li05qxs5hj8gfX5A+5Ymsk=</latexit>

� = R

<latexit sha1_base64="Eob+vzkHY6aV3ht88hyYL7ib+t4=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgqsxIRTdC0YUuq9gHdIaSSTNtaJIZkowwDPVX3LhQxK0f4s6/MdPOQlsPBA7n3Ms9OUHMqNKO822VVlbX1jfKm5Wt7Z3dPXv/oKOiRGLSxhGLZC9AijAqSFtTzUgvlgTxgJFuMLnO/e4jkYpG4kGnMfE5GgkaUoy0kQZ21btBnCN4CT2O9DgIsvvpwK45dWcGuEzcgtRAgdbA/vKGEU44ERozpFTfdWLtZ0hqihmZVrxEkRjhCRqRvqECcaL8bBZ+Co+NMoRhJM0TGs7U3xsZ4kqlPDCTeUK16OXif14/0eGFn1ERJ5oIPD8UJgzqCOZNwCGVBGuWGoKwpCYrxGMkEdamr4opwV388jLpnNbdRv3srlFrXhV1lMEhOAInwAXnoAluQQu0AQYpeAav4M16sl6sd+tjPlqyip0q+APr8wfSRJRB</latexit>

Poles of µ cancel with zeroes of B

<latexit sha1_base64="XPR7DPXJo6DsbYGBA+Hz2RTt864=">AAACGnicbVDLSgNBEJz1GeNr1aOXwUTwFHaDoscQLx4jmAckIcxOepMhszPLzKwSl3yHF3/FiwdFvIkX/8bJA9HEgoaiqpvuriDmTBvP+3KWlldW19YzG9nNre2dXXdvv6ZloihUqeRSNQKigTMBVcMMh0asgEQBh3owuBz79VtQmklxY4YxtCPSEyxklBgrdVy/IjloLEOcb0VJHlMiKHB8x0wf34OSPx4x/SBIy6N8x815BW8CvEj8GcmhGSod96PVlTSJQBjKidZN34tNOyXKMMphlG0lGmJCB6QHTUsFiUC308lrI3xslS4OpbIlDJ6ovydSEmk9jALbOT5Rz3tj8T+vmZjwop0yEScGBJ0uChOOjcTjnHCXKaCGDy0hVDF7K6Z9ogg1Ns2sDcGff3mR1IoF/7Rwdl3MlcqzODLoEB2hE+Sjc1RCV6iCqoiiB/SEXtCr8+g8O2/O+7R1yZnNHKA/cD6/ASNTn7Q=</latexit>

Z

�
duµQAQB

<latexit sha1_base64="GVp2TSFX7u7gb/x7u8QX7QJEqpE=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmkostaF7pswT6gCWEymbRDZyZhZiKUUnDjr7hxoYhbf8Kdf+O0zUJbD1w4nHMv994Tpowq7TjfVmFldW19o7hZ2tre2d2z9w/aKskkJi2csER2Q6QIo4K0NNWMdFNJEA8Z6YTDm6nfeSBS0UTc61FKfI76gsYUI22kwD7yqNCBd4s4RzDKoMcz2AyuTdUDu+xUnBngMnFzUgY5GoH95UUJzjgRGjOkVM91Uu2PkdQUMzIpeZkiKcJD1Cc9QwXiRPnj2Q8TeGqUCMaJNCU0nKm/J8aIKzXioenkSA/UojcV//N6mY6v/DEVaaaJwPNFccagTuA0EBhRSbBmI0MQltTcCvEASYS1ia1kQnAXX14m7fOKW61cNKvlWj2PowiOwQk4Ay64BDVwBxqgBTB4BM/gFbxZT9aL9W59zFsLVj5zCP7A+vwBAGiWdg==</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>

[Cavaglià, Gromov, Levkovich-Maslyuk]

<latexit sha1_base64="jKrE+ckSgIC6199+ckcq6P9ce80="></latexit>

Consider simplest case of L = 2 SL(2). Want to determine (µ,�).

<latexit sha1_base64="LzKaDkLha2m7qtj8Vyx6HBOnSrY="></latexit>

Look for hermitian scalar product: distinct Bethe states/Baxter functions

<latexit sha1_base64="N+BciB5uccZP5PGodVUhGhtEcbs="></latexit>

must be orthogonal.

<latexit sha1_base64="bH0PIU/3JoReBPWjaDoTk39SCtc=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInpbdoOgx6MVjBPOAZAmzk9lkyOzMMtMrxBD8FS8eFPHqf3jzb5wke9DEgoaiqpvurigV3IDvfzuFldW19Y3iZmlre2d3z90/aBiVacrqVAmlWxExTHDJ6sBBsFaqGUkiwZrR8GbqNx+YNlzJexilLExIX/KYUwJW6rpHOMkM4IhhpWGg+koS4XXdsu/5M+BlEuSkjHLUuu5Xp6doljAJVBBj2oGfQjgmGjgVbFLqZIalhA5Jn7UtlSRhJhzPrp/gU6v0cKy0LQl4pv6eGJPEmFES2c6EwMAselPxP6+dQXwVjrlMM2CSzhfFmcCg8DQK3OOaURAjSwjV3N6K6YBoQsEGVrIhBIsvL5NGxQvOvYu7Srl6ncdRRMfoBJ2hAF2iKrpFNVRHFD2iZ/SK3pwn58V5dz7mrQUnnzlEf+B8/gDT45TU</latexit>

Consider Baxter operator

<latexit sha1_base64="YZ2TR6XwJ0mFYIm8rYsprWV8nmo=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIrspMUXRZ2o3LCvYBdSiZzJ02NJMMSUYsQ934K25cKOLWv3Dn35g+Ftp64HIP59xLck+QcKaN6347uZXVtfWN/GZha3tnd6+4f9DSMlUUmlRyqToB0cCZgKZhhkMnUUDigEM7GNYnfvselGZS3JpRAn5M+oJFjBJjpV7xqC6FZiEoXCMPxjaZgCJGql6x5JbdKfAy8eakhOZo9Ipfd6GkaQzCUE607npuYvyMKMMoh3HhLtWQEDokfehaKkgM2s+mF4zxqVVCHEllSxg8VX9vZCTWehQHdjImZqAXvYn4n9dNTXTlZ0wkqQFBZw9FKcdG4kkcOGQKqOEjSwhVzP4V0wFRhNosdMGG4C2evExalbJ3Xr64qZSqtXkceXSMTtAZ8tAlqqJr1EBNRNEjekav6M15cl6cd+djNppz5juH6A+czx95W5bq</latexit>

Suppose (µ,�) make B self-adjoint.

<latexit sha1_base64="paaK3T6KpXyOn5i5/aH2Su8sRK4=">AAACIHicbVDLSgNBEJyNrxhfUY9eBhMhgoZdUfQY9KBHRROFbAi9k1kdM49lZlYISz7Fi7/ixYMietOvcRJzUGNBQ1HVTXdXlHBmrO9/eLmJyanpmfxsYW5+YXGpuLzSMCrVhNaJ4kpfRWAoZ5LWLbOcXiWagog4vYy6RwP/8o5qw5S8sL2EtgRcSxYzAtZJ7eL+eZokylBcroQi3cLhMQgBm2UsoOvEUIC9iaLssF/Gbkm8DZ1bxaSttoslv+oPgcdJMCIlNMJpu/gedhRJBZWWcDCmGfiJbWWgLSOc9gthamgCpAvXtOmoBEFNKxs+2McbTungWGlX0uKh+nMiA2FMT0Suc3Cw+esNxP+8Zmrjg1bGZJJaKsn3ojjl2Co8SAt3mKbE8p4jQDRzt2JyAxqIdZkWXAjB35fHSWOnGuxW9852SrXDURx5tIbWUQUFaB/V0Ak6RXVE0D16RM/oxXvwnrxX7+27NeeNZlbRL3ifX7r0oYA=</latexit>

QB

�
µ(u� i)(u� i/2)2e�i@ + µ(u+ i)(u+ i/2)2e+i@

�
QA

<latexit sha1_base64="jrmeqdABcyjajRCuZzptc04xh2Y="></latexit>

=

<latexit sha1_base64="gZDGGb7MjfycMTKkVFBEKWQTnuY=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGRS9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkmal7F2UL+uVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP47FjMc=</latexit>

µ is i-periodic

<latexit sha1_base64="Iq4289Rs17dzbzHXXDv34gdDl30=">AAAB/HicbVDLSsNAFJ3UV62vaJduBlvBjSUpii6LblxWsA9oQ5lMpu3QeYSZiRBC/RU3LhRx64e482+ctllo64ELh3Pu5d57wphRbTzv2ymsrW9sbhW3Szu7e/sH7uFRW8tEYdLCkknVDZEmjArSMtQw0o0VQTxkpBNObmd+55EoTaV4MGlMAo5Ggg4pRsZKA7dc7fOkCqmG9DwmisqI4oFb8WreHHCV+DmpgBzNgfvVjyROOBEGM6R1z/diE2RIGYoZmZb6iSYxwhM0Ij1LBeJEB9n8+Ck8tUoEh1LZEgbO1d8TGeJapzy0nRyZsV72ZuJ/Xi8xw+sgoyJODBF4sWiYMGgknCUBI6oINiy1BGFF7a0Qj5FC2Ni8SjYEf/nlVdKu1/yL2uV9vdK4yeMogmNwAs6AD65AA9yBJmgBDFLwDF7Bm/PkvDjvzseiteDkM2XwB87nD18Ck/Y=</latexit>

B is self-adjoint

<latexit sha1_base64="EChofZkRiYefwdTC14qQe3+VPEc=">AAACBXicbVC7TsMwFHV4lvIKMMJg0SKxUCUVCMaqLIxFog+pjSrHcVpTx45sB6mKurDwKywMIMTKP7DxNzhtBmg5kqWjc+69vvf4MaNKO863tbS8srq2Xtgobm5t7+zae/stJRKJSRMLJmTHR4owyklTU81IJ5YERT4jbX90nfntByIVFfxOj2PiRWjAaUgx0kbq20flXoT00PfT+qQMqYJmVHiGgntBue7bJafiTAEXiZuTEsjR6NtfvUDgJCJcY4aU6rpOrL0USU0xI5NiL1EkRniEBqRrKEcRUV46vWICT4wSwFBI87iGU/V3R4oipcaRbyqzldW8l4n/ed1Eh1deSnmcaMLx7KMwYVALmEUCAyoJ1mxsCMKSml0hHiKJsDbBFU0I7vzJi6RVrbjnlYvbaqlWz+MogENwDE6BCy5BDdyABmgCDB7BM3gFb9aT9WK9Wx+z0iUr7zkAf2B9/gB87pfx</latexit>

0 =

Z

�
duµ (QA(BQB)�QB(BQA)) = (cA � cB)hQA, QBi

<latexit sha1_base64="3JkYGivtomtloOMOLloAN8H1JRY="></latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>

B = (x+)2
✓
1� g2Q+

1

x�

◆
ei@ + (x�)2

✓
1� g2Q+

1

x+

◆
e�i@

<latexit sha1_base64="AnUp4yODp4qzgBeU+4Hdv6VMrZc="></latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>

Q+
1 ⌘

X

i

1

u2
i + 1/4

<latexit sha1_base64="YfPargcALnbIOMizYJ6D4wAZDyM=">AAACEnicbVDJSgNBEO2JW4zbqEcvjUFQAnEmRPQY9OIxAbNAZjL0dHqSxp7FXgJhmG/w4q948aCIV0/e/Bs7y0ETHxQ83quiqp6fMCqkZX0buZXVtfWN/GZha3tnd8/cP2iJWHFMmjhmMe/4SBBGI9KUVDLSSThBoc9I27+/mfjtEeGCxtGdHCfEDdEgogHFSGrJM88ant0rQYc8KDqCjlChR6ETcIRTO0uVR3sVWIL2eTXzzKJVtqaAy8SekyKYo+6ZX04/xiokkcQMCdG1rUS6KeKSYkaygqMESRC+RwPS1TRCIRFuOn0pgyda6cMg5roiCafq74kUhUKMQ193hkgOxaI3Ef/zukoGV25Ko0RJEuHZokAxKGM4yQf2KSdYsrEmCHOqb4V4iHQeUqdY0CHYiy8vk1albFfLF41qsXY9jyMPjsAxOAU2uAQ1cAvqoAkweATP4BW8GU/Gi/FufMxac8Z85hD8gfH5A06Sm/s=</latexit>

B = (x+)2
✓
1� g2Q+

1

x�

◆
ei@ + (x�)2

✓
1� g2Q+

1

x+

◆
e�i@

<latexit sha1_base64="AnUp4yODp4qzgBeU+4Hdv6VMrZc="></latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>

Q+
1 ⌘

X

i

1

u2
i + 1/4

<latexit sha1_base64="YfPargcALnbIOMizYJ6D4wAZDyM=">AAACEnicbVDJSgNBEO2JW4zbqEcvjUFQAnEmRPQY9OIxAbNAZjL0dHqSxp7FXgJhmG/w4q948aCIV0/e/Bs7y0ETHxQ83quiqp6fMCqkZX0buZXVtfWN/GZha3tnd8/cP2iJWHFMmjhmMe/4SBBGI9KUVDLSSThBoc9I27+/mfjtEeGCxtGdHCfEDdEgogHFSGrJM88ant0rQYc8KDqCjlChR6ETcIRTO0uVR3sVWIL2eTXzzKJVtqaAy8SekyKYo+6ZX04/xiokkcQMCdG1rUS6KeKSYkaygqMESRC+RwPS1TRCIRFuOn0pgyda6cMg5roiCafq74kUhUKMQ193hkgOxaI3Ef/zukoGV25Ko0RJEuHZokAxKGM4yQf2KSdYsrEmCHOqb4V4iHQeUqdY0CHYiy8vk1albFfLF41qsXY9jyMPjsAxOAU2uAQ1cAvqoAkweATP4BW8GU/Gi/FufMxac8Z85hD8gfH5A06Sm/s=</latexit>

B = (x+)2
✓
1� g2Q+

1

x�

◆
ei@ + (x�)2

✓
1� g2Q+

1

x+

◆
e�i@

<latexit sha1_base64="AnUp4yODp4qzgBeU+4Hdv6VMrZc="></latexit>

Inconvenient: Baxter is state dependent

<latexit sha1_base64="Cbb4g/Oijr6DoD+dDC8Spj4HLeQ=">AAACEHicbVC7SgNBFJ31GeMramkzGESrsBsUxSrERrsI5gFJCLOzN8mQ2dll5m4whHyCjb9iY6GIraWdf+PkUWjigYHDOfdw5x4/lsKg6347S8srq2vrqY305tb2zm5mb79iokRzKPNIRrrmMwNSKCijQAm1WAMLfQlVv3c99qt90EZE6h4HMTRD1lGiLThDK7UyJ7eKR6oPSoDCK1pkDwiaCkMNMgQaQAwqsFYrk3Vz7gR0kXgzkiUzlFqZr0YQ8SS0WS6ZMXXPjbE5ZBoFlzBKNxIDMeM91oG6pYqFYJrDyUEjemyVgLYjbZ9COlF/J4YsNGYQ+nYyZNg1895Y/M+rJ9i+bA6FihMExaeL2omkGNFxOzQQGjjKgSWMa2H/SnmXacZtKyZtS/DmT14klXzOO8ud3+WzheKsjhQ5JEfklHjkghTIDSmRMuHkkTyTV/LmPDkvzrvzMR1dcmaZA/IHzucPpmWc+w==</latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>
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<latexit sha1_base64="YfPargcALnbIOMizYJ6D4wAZDyM=">AAACEnicbVDJSgNBEO2JW4zbqEcvjUFQAnEmRPQY9OIxAbNAZjL0dHqSxp7FXgJhmG/w4q948aCIV0/e/Bs7y0ETHxQ83quiqp6fMCqkZX0buZXVtfWN/GZha3tnd8/cP2iJWHFMmjhmMe/4SBBGI9KUVDLSSThBoc9I27+/mfjtEeGCxtGdHCfEDdEgogHFSGrJM88ant0rQYc8KDqCjlChR6ETcIRTO0uVR3sVWIL2eTXzzKJVtqaAy8SekyKYo+6ZX04/xiokkcQMCdG1rUS6KeKSYkaygqMESRC+RwPS1TRCIRFuOn0pgyda6cMg5roiCafq74kUhUKMQ193hkgOxaI3Ef/zukoGV25Ko0RJEuHZokAxKGM4yQf2KSdYsrEmCHOqb4V4iHQeUqdY0CHYiy8vk1albFfLF41qsXY9jyMPjsAxOAU2uAQ1cAvqoAkweATP4BW8GU/Gi/FufMxac8Z85hD8gfH5A06Sm/s=</latexit>

B = (x+)2
✓
1� g2Q+

1
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◆
ei@ + (x�)2

✓
1� g2Q+

1

x+

◆
e�i@

<latexit sha1_base64="AnUp4yODp4qzgBeU+4Hdv6VMrZc="></latexit>

Inconvenient: Baxter is state dependent

<latexit sha1_base64="Cbb4g/Oijr6DoD+dDC8Spj4HLeQ=">AAACEHicbVC7SgNBFJ31GeMramkzGESrsBsUxSrERrsI5gFJCLOzN8mQ2dll5m4whHyCjb9iY6GIraWdf+PkUWjigYHDOfdw5x4/lsKg6347S8srq2vrqY305tb2zm5mb79iokRzKPNIRrrmMwNSKCijQAm1WAMLfQlVv3c99qt90EZE6h4HMTRD1lGiLThDK7UyJ7eKR6oPSoDCK1pkDwiaCkMNMgQaQAwqsFYrk3Vz7gR0kXgzkiUzlFqZr0YQ8SS0WS6ZMXXPjbE5ZBoFlzBKNxIDMeM91oG6pYqFYJrDyUEjemyVgLYjbZ9COlF/J4YsNGYQ+nYyZNg1895Y/M+rJ9i+bA6FihMExaeL2omkGNFxOzQQGjjKgSWMa2H/SnmXacZtKyZtS/DmT14klXzOO8ud3+WzheKsjhQ5JEfklHjkghTIDSmRMuHkkTyTV/LmPDkvzrvzMR1dcmaZA/IHzucPpmWc+w==</latexit>

Define “dressed Q-function”

<latexit sha1_base64="hzMCjZkUZCUzR2oiaX1jlD+2cIw=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAmCjWE3KFoGtbBMwDwgCcns5G4yZHZ2mZkVQkhj46/YWChi6z/Y+TfOJlto4oGBwzn3cOceL+JMacf5tjIrq2vrG9nN3Nb2zu6evX9QV2EsKdRoyEPZ9IgCzgTUNNMcmpEEEngcGt7oJvEbDyAVC8W9HkfQCchAMJ9Roo3UtY9vwTdR3Ov1JSgFfVw982NBEzfftQtO0ZkBLxM3JQWUotK1v9r9kMYBCE05UarlOpHuTIjUjHKY5tqxgojQERlAy1BBAlCdyeyKKT6Jk/V+KM0TGs/U34kJCZQaB56ZDIgeqkUvEf/zWrH2rzoTJqJYg6DzRX7MsQ5xUgnuMwlU87EhhEpm/orpkEhCtSkuZ0pwF09eJvVS0T0vXlRLhfJ1WkcWHaE8OkUuukRldIcqqIYoekTP6BW9WU/Wi/VufcxHM1aaOUR/YH3+AJ8lmAQ=</latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>
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<latexit sha1_base64="YfPargcALnbIOMizYJ6D4wAZDyM=">AAACEnicbVDJSgNBEO2JW4zbqEcvjUFQAnEmRPQY9OIxAbNAZjL0dHqSxp7FXgJhmG/w4q948aCIV0/e/Bs7y0ETHxQ83quiqp6fMCqkZX0buZXVtfWN/GZha3tnd8/cP2iJWHFMmjhmMe/4SBBGI9KUVDLSSThBoc9I27+/mfjtEeGCxtGdHCfEDdEgogHFSGrJM88ant0rQYc8KDqCjlChR6ETcIRTO0uVR3sVWIL2eTXzzKJVtqaAy8SekyKYo+6ZX04/xiokkcQMCdG1rUS6KeKSYkaygqMESRC+RwPS1TRCIRFuOn0pgyda6cMg5roiCafq74kUhUKMQ193hkgOxaI3Ef/zukoGV25Ko0RJEuHZokAxKGM4yQf2KSdYsrEmCHOqb4V4iHQeUqdY0CHYiy8vk1albFfLF41qsXY9jyMPjsAxOAU2uAQ1cAvqoAkweATP4BW8GU/Gi/FufMxac8Z85hD8gfH5A06Sm/s=</latexit>

B = (x+)2
✓
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ei@ + (x�)2

✓
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<latexit sha1_base64="AnUp4yODp4qzgBeU+4Hdv6VMrZc="></latexit>

Inconvenient: Baxter is state dependent

<latexit sha1_base64="Cbb4g/Oijr6DoD+dDC8Spj4HLeQ=">AAACEHicbVC7SgNBFJ31GeMramkzGESrsBsUxSrERrsI5gFJCLOzN8mQ2dll5m4whHyCjb9iY6GIraWdf+PkUWjigYHDOfdw5x4/lsKg6347S8srq2vrqY305tb2zm5mb79iokRzKPNIRrrmMwNSKCijQAm1WAMLfQlVv3c99qt90EZE6h4HMTRD1lGiLThDK7UyJ7eKR6oPSoDCK1pkDwiaCkMNMgQaQAwqsFYrk3Vz7gR0kXgzkiUzlFqZr0YQ8SS0WS6ZMXXPjbE5ZBoFlzBKNxIDMeM91oG6pYqFYJrDyUEjemyVgLYjbZ9COlF/J4YsNGYQ+nYyZNg1895Y/M+rJ9i+bA6FihMExaeL2omkGNFxOzQQGjjKgSWMa2H/SnmXacZtKyZtS/DmT14klXzOO8ud3+WzheKsjhQ5JEfklHjkghTIDSmRMuHkkTyTV/LmPDkvzrvzMR1dcmaZA/IHzucPpmWc+w==</latexit>
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<latexit sha1_base64="go5pPS3CyOwgC+JX3EDLzFd1FFY="></latexit>

Define “dressed Q-function”

<latexit sha1_base64="hzMCjZkUZCUzR2oiaX1jlD+2cIw=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAmCjWE3KFoGtbBMwDwgCcns5G4yZHZ2mZkVQkhj46/YWChi6z/Y+TfOJlto4oGBwzn3cOceL+JMacf5tjIrq2vrG9nN3Nb2zu6evX9QV2EsKdRoyEPZ9IgCzgTUNNMcmpEEEngcGt7oJvEbDyAVC8W9HkfQCchAMJ9Roo3UtY9vwTdR3Ov1JSgFfVw982NBEzfftQtO0ZkBLxM3JQWUotK1v9r9kMYBCE05UarlOpHuTIjUjHKY5tqxgojQERlAy1BBAlCdyeyKKT6Jk/V+KM0TGs/U34kJCZQaB56ZDIgeqkUvEf/zWrH2rzoTJqJYg6DzRX7MsQ5xUgnuMwlU87EhhEpm/orpkEhCtSkuZ0pwF09eJvVS0T0vXlRLhfJ1WkcWHaE8OkUuukRldIcqqIYoekTP6BW9WU/Wi/VufcxHM1aaOUR/YH3+AJ8lmAQ=</latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>
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<latexit sha1_base64="YfPargcALnbIOMizYJ6D4wAZDyM=">AAACEnicbVDJSgNBEO2JW4zbqEcvjUFQAnEmRPQY9OIxAbNAZjL0dHqSxp7FXgJhmG/w4q948aCIV0/e/Bs7y0ETHxQ83quiqp6fMCqkZX0buZXVtfWN/GZha3tnd8/cP2iJWHFMmjhmMe/4SBBGI9KUVDLSSThBoc9I27+/mfjtEeGCxtGdHCfEDdEgogHFSGrJM88ant0rQYc8KDqCjlChR6ETcIRTO0uVR3sVWIL2eTXzzKJVtqaAy8SekyKYo+6ZX04/xiokkcQMCdG1rUS6KeKSYkaygqMESRC+RwPS1TRCIRFuOn0pgyda6cMg5roiCafq74kUhUKMQ193hkgOxaI3Ef/zukoGV25Ko0RJEuHZokAxKGM4yQf2KSdYsrEmCHOqb4V4iHQeUqdY0CHYiy8vk1albFfLF41qsXY9jyMPjsAxOAU2uAQ1cAvqoAkweATP4BW8GU/Gi/FufMxac8Z85hD8gfH5A06Sm/s=</latexit>
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<latexit sha1_base64="CJbdvaPXusV9GHn9i4LsJA/av2Q=">AAACFnicbZDLSsNAFIYn9VbrLerSzWARKqU1KRVdFt10WcFeoI1hMp20QycXZyaFEvoUbnwVNy4UcSvufBsnbUBt/WHg5zvncOb8TsiokIbxpWVWVtfWN7Kbua3tnd09ff+gJYKIY9LEAQt4x0GCMOqTpqSSkU7ICfIcRtrO6Dqpt8eECxr4t3ISEstDA5+6FCOpkK2X6ndF24Q9ch/RMazbZqFknlVgkcLoFBZ/QAkmxNbzRtmYCS4bMzV5kKph65+9foAjj/gSMyRE1zRCacWIS4oZmeZ6kSAhwiM0IF1lfeQRYcWzs6bwRJE+dAOuni/hjP6eiJEnxMRzVKeH5FAs1hL4X60bSffSiqkfRpL4eL7IjRiUAUwygn3KCZZsogzCnKq/QjxEHGGpksypEMzFk5dNq1I2q+Xzm2q+dpXGkQVH4BgUgAkuQA3UQQM0AQYP4Am8gFftUXvW3rT3eWtGS2cOwR9pH9/jv5mL</latexit>

B = (x+)2
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<latexit sha1_base64="AnUp4yODp4qzgBeU+4Hdv6VMrZc="></latexit>

Inconvenient: Baxter is state dependent

<latexit sha1_base64="Cbb4g/Oijr6DoD+dDC8Spj4HLeQ=">AAACEHicbVC7SgNBFJ31GeMramkzGESrsBsUxSrERrsI5gFJCLOzN8mQ2dll5m4whHyCjb9iY6GIraWdf+PkUWjigYHDOfdw5x4/lsKg6347S8srq2vrqY305tb2zm5mb79iokRzKPNIRrrmMwNSKCijQAm1WAMLfQlVv3c99qt90EZE6h4HMTRD1lGiLThDK7UyJ7eKR6oPSoDCK1pkDwiaCkMNMgQaQAwqsFYrk3Vz7gR0kXgzkiUzlFqZr0YQ8SS0WS6ZMXXPjbE5ZBoFlzBKNxIDMeM91oG6pYqFYJrDyUEjemyVgLYjbZ9COlF/J4YsNGYQ+nYyZNg1895Y/M+rJ9i+bA6FihMExaeL2omkGNFxOzQQGjjKgSWMa2H/SnmXacZtKyZtS/DmT14klXzOO8ud3+WzheKsjhQ5JEfklHjkghTIDSmRMuHkkTyTV/LmPDkvzrvzMR1dcmaZA/IHzucPpmWc+w==</latexit>

Q(u) =

0

@
Y

i

u� uiq
x+
i
x�
i

1

A eg
2
Q

+
1 H

+
1 (u)/2

<latexit sha1_base64="go5pPS3CyOwgC+JX3EDLzFd1FFY="></latexit>

Define “dressed Q-function”

<latexit sha1_base64="hzMCjZkUZCUzR2oiaX1jlD+2cIw=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAmCjWE3KFoGtbBMwDwgCcns5G4yZHZ2mZkVQkhj46/YWChi6z/Y+TfOJlto4oGBwzn3cOceL+JMacf5tjIrq2vrG9nN3Nb2zu6evX9QV2EsKdRoyEPZ9IgCzgTUNNMcmpEEEngcGt7oJvEbDyAVC8W9HkfQCchAMJ9Roo3UtY9vwTdR3Ov1JSgFfVw982NBEzfftQtO0ZkBLxM3JQWUotK1v9r9kMYBCE05UarlOpHuTIjUjHKY5tqxgojQERlAy1BBAlCdyeyKKT6Jk/V+KM0TGs/U34kJCZQaB56ZDIgeqkUvEf/zWrH2rzoTJqJYg6DzRX7MsQ5xUgnuMwlU87EhhEpm/orpkEhCtSkuZ0pwF09eJvVS0T0vXlRLhfJ1WkcWHaE8OkUuukRldIcqqIYoekTP6BW9WU/Wi/VufcxHM1aaOUR/YH3+AJ8lmAQ=</latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>
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<latexit sha1_base64="YfPargcALnbIOMizYJ6D4wAZDyM=">AAACEnicbVDJSgNBEO2JW4zbqEcvjUFQAnEmRPQY9OIxAbNAZjL0dHqSxp7FXgJhmG/w4q948aCIV0/e/Bs7y0ETHxQ83quiqp6fMCqkZX0buZXVtfWN/GZha3tnd8/cP2iJWHFMmjhmMe/4SBBGI9KUVDLSSThBoc9I27+/mfjtEeGCxtGdHCfEDdEgogHFSGrJM88ant0rQYc8KDqCjlChR6ETcIRTO0uVR3sVWIL2eTXzzKJVtqaAy8SekyKYo+6ZX04/xiokkcQMCdG1rUS6KeKSYkaygqMESRC+RwPS1TRCIRFuOn0pgyda6cMg5roiCafq74kUhUKMQ193hkgOxaI3Ef/zukoGV25Ko0RJEuHZokAxKGM4yQf2KSdYsrEmCHOqb4V4iHQeUqdY0CHYiy8vk1albFfLF41qsXY9jyMPjsAxOAU2uAQ1cAvqoAkweATP4BW8GU/Gi/FufMxac8Z85hD8gfH5A06Sm/s=</latexit>

H
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<latexit sha1_base64="CJbdvaPXusV9GHn9i4LsJA/av2Q=">AAACFnicbZDLSsNAFIYn9VbrLerSzWARKqU1KRVdFt10WcFeoI1hMp20QycXZyaFEvoUbnwVNy4UcSvufBsnbUBt/WHg5zvncOb8TsiokIbxpWVWVtfWN7Kbua3tnd09ff+gJYKIY9LEAQt4x0GCMOqTpqSSkU7ICfIcRtrO6Dqpt8eECxr4t3ISEstDA5+6FCOpkK2X6ndF24Q9ch/RMazbZqFknlVgkcLoFBZ/QAkmxNbzRtmYCS4bMzV5kKph65+9foAjj/gSMyRE1zRCacWIS4oZmeZ6kSAhwiM0IF1lfeQRYcWzs6bwRJE+dAOuni/hjP6eiJEnxMRzVKeH5FAs1hL4X60bSffSiqkfRpL4eL7IjRiUAUwygn3KCZZsogzCnKq/QjxEHGGpksypEMzFk5dNq1I2q+Xzm2q+dpXGkQVH4BgUgAkuQA3UQQM0AQYP4Am8gFftUXvW3rT3eWtGS2cOwR9pH9/jv5mL</latexit>

B̃ = (x+)2ei@ + (x�)2e�i@

<latexit sha1_base64="XNLN1L9fWKr4mQt7cBzkwgqTJ9I="></latexit>
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<latexit sha1_base64="AnUp4yODp4qzgBeU+4Hdv6VMrZc="></latexit>

Inconvenient: Baxter is state dependent

<latexit sha1_base64="Cbb4g/Oijr6DoD+dDC8Spj4HLeQ=">AAACEHicbVC7SgNBFJ31GeMramkzGESrsBsUxSrERrsI5gFJCLOzN8mQ2dll5m4whHyCjb9iY6GIraWdf+PkUWjigYHDOfdw5x4/lsKg6347S8srq2vrqY305tb2zm5mb79iokRzKPNIRrrmMwNSKCijQAm1WAMLfQlVv3c99qt90EZE6h4HMTRD1lGiLThDK7UyJ7eKR6oPSoDCK1pkDwiaCkMNMgQaQAwqsFYrk3Vz7gR0kXgzkiUzlFqZr0YQ8SS0WS6ZMXXPjbE5ZBoFlzBKNxIDMeM91oG6pYqFYJrDyUEjemyVgLYjbZ9COlF/J4YsNGYQ+nYyZNg1895Y/M+rJ9i+bA6FihMExaeL2omkGNFxOzQQGjjKgSWMa2H/SnmXacZtKyZtS/DmT14klXzOO8ud3+WzheKsjhQ5JEfklHjkghTIDSmRMuHkkTyTV/LmPDkvzrvzMR1dcmaZA/IHzucPpmWc+w==</latexit>
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<latexit sha1_base64="go5pPS3CyOwgC+JX3EDLzFd1FFY="></latexit>

Define “dressed Q-function”

<latexit sha1_base64="hzMCjZkUZCUzR2oiaX1jlD+2cIw=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAmCjWE3KFoGtbBMwDwgCcns5G4yZHZ2mZkVQkhj46/YWChi6z/Y+TfOJlto4oGBwzn3cOceL+JMacf5tjIrq2vrG9nN3Nb2zu6evX9QV2EsKdRoyEPZ9IgCzgTUNNMcmpEEEngcGt7oJvEbDyAVC8W9HkfQCchAMJ9Roo3UtY9vwTdR3Ov1JSgFfVw982NBEzfftQtO0ZkBLxM3JQWUotK1v9r9kMYBCE05UarlOpHuTIjUjHKY5tqxgojQERlAy1BBAlCdyeyKKT6Jk/V+KM0TGs/U34kJCZQaB56ZDIgeqkUvEf/zWrH2rzoTJqJYg6DzRX7MsQ5xUgnuMwlU87EhhEpm/orpkEhCtSkuZ0pwF09eJvVS0T0vXlRLhfJ1WkcWHaE8OkUuukRldIcqqIYoekTP6BW9WU/Wi/VufcxHM1aaOUR/YH3+AJ8lmAQ=</latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>
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<latexit sha1_base64="YfPargcALnbIOMizYJ6D4wAZDyM=">AAACEnicbVDJSgNBEO2JW4zbqEcvjUFQAnEmRPQY9OIxAbNAZjL0dHqSxp7FXgJhmG/w4q948aCIV0/e/Bs7y0ETHxQ83quiqp6fMCqkZX0buZXVtfWN/GZha3tnd8/cP2iJWHFMmjhmMe/4SBBGI9KUVDLSSThBoc9I27+/mfjtEeGCxtGdHCfEDdEgogHFSGrJM88ant0rQYc8KDqCjlChR6ETcIRTO0uVR3sVWIL2eTXzzKJVtqaAy8SekyKYo+6ZX04/xiokkcQMCdG1rUS6KeKSYkaygqMESRC+RwPS1TRCIRFuOn0pgyda6cMg5roiCafq74kUhUKMQ193hkgOxaI3Ef/zukoGV25Ko0RJEuHZokAxKGM4yQf2KSdYsrEmCHOqb4V4iHQeUqdY0CHYiy8vk1albFfLF41qsXY9jyMPjsAxOAU2uAQ1cAvqoAkweATP4BW8GU/Gi/FufMxac8Z85hD8gfH5A06Sm/s=</latexit>

H
+
1 ⌘ H1(�1/2 + iu) +H1(�1/2� iu)

<latexit sha1_base64="CJbdvaPXusV9GHn9i4LsJA/av2Q=">AAACFnicbZDLSsNAFIYn9VbrLerSzWARKqU1KRVdFt10WcFeoI1hMp20QycXZyaFEvoUbnwVNy4UcSvufBsnbUBt/WHg5zvncOb8TsiokIbxpWVWVtfWN7Kbua3tnd09ff+gJYKIY9LEAQt4x0GCMOqTpqSSkU7ICfIcRtrO6Dqpt8eECxr4t3ISEstDA5+6FCOpkK2X6ndF24Q9ch/RMazbZqFknlVgkcLoFBZ/QAkmxNbzRtmYCS4bMzV5kKph65+9foAjj/gSMyRE1zRCacWIS4oZmeZ6kSAhwiM0IF1lfeQRYcWzs6bwRJE+dAOuni/hjP6eiJEnxMRzVKeH5FAs1hL4X60bSffSiqkfRpL4eL7IjRiUAUwygn3KCZZsogzCnKq/QjxEHGGpksypEMzFk5dNq1I2q+Xzm2q+dpXGkQVH4BgUgAkuQA3UQQM0AQYP4Am8gFftUXvW3rT3eWtGS2cOwR9pH9/jv5mL</latexit>

B̃ = (x+)2ei@ + (x�)2e�i@

<latexit sha1_base64="XNLN1L9fWKr4mQt7cBzkwgqTJ9I="></latexit>

B̃QA = ⌧AQA

<latexit sha1_base64="MnSKshAfAb1u9MXxi35o2t+wn6o=">AAACIHicbZDLSsNAFIYn9VbrLerSzWARXJVEKnUj1Lpx2YKthaaEyWTaDp1cmDkRSsijuPFV3LhQRHf6NE7aLmzrDwMf/zmHOef3YsEVWNa3UVhb39jcKm6Xdnb39g/Mw6OOihJJWZtGIpJdjygmeMjawEGwbiwZCTzBHrzxbV5/eGRS8Si8h0nM+gEZhnzAKQFtuWbNAS58ljoBgZHnpY0sw1OmRKStzL3B19gBkmhYsF2zbFWsqfAq2HMoo7marvnl+BFNAhYCFUSpnm3F0E+JBE4Fy0pOolhM6JgMWU9jSAKm+un0wAyfacfHg0jqFwKeun8nUhIoNQk83ZkvqZZruflfrZfA4Kqf8jBOgIV09tEgERginKeFfS4ZBTHRQKjkeldMR0QSCjrTkg7BXj55FToXFbtauWxVy/XGPI4iOkGn6BzZqIbq6A41URtR9IRe0Bt6N56NV+PD+Jy1Foz5zDFakPHzCxQPo4Q=</latexit>
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<latexit sha1_base64="AnUp4yODp4qzgBeU+4Hdv6VMrZc="></latexit>

Inconvenient: Baxter is state dependent

<latexit sha1_base64="Cbb4g/Oijr6DoD+dDC8Spj4HLeQ=">AAACEHicbVC7SgNBFJ31GeMramkzGESrsBsUxSrERrsI5gFJCLOzN8mQ2dll5m4whHyCjb9iY6GIraWdf+PkUWjigYHDOfdw5x4/lsKg6347S8srq2vrqY305tb2zm5mb79iokRzKPNIRrrmMwNSKCijQAm1WAMLfQlVv3c99qt90EZE6h4HMTRD1lGiLThDK7UyJ7eKR6oPSoDCK1pkDwiaCkMNMgQaQAwqsFYrk3Vz7gR0kXgzkiUzlFqZr0YQ8SS0WS6ZMXXPjbE5ZBoFlzBKNxIDMeM91oG6pYqFYJrDyUEjemyVgLYjbZ9COlF/J4YsNGYQ+nYyZNg1895Y/M+rJ9i+bA6FihMExaeL2omkGNFxOzQQGjjKgSWMa2H/SnmXacZtKyZtS/DmT14klXzOO8ud3+WzheKsjhQ5JEfklHjkghTIDSmRMuHkkTyTV/LmPDkvzrvzMR1dcmaZA/IHzucPpmWc+w==</latexit>
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<latexit sha1_base64="go5pPS3CyOwgC+JX3EDLzFd1FFY="></latexit>

Define “dressed Q-function”

<latexit sha1_base64="hzMCjZkUZCUzR2oiaX1jlD+2cIw=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAmCjWE3KFoGtbBMwDwgCcns5G4yZHZ2mZkVQkhj46/YWChi6z/Y+TfOJlto4oGBwzn3cOceL+JMacf5tjIrq2vrG9nN3Nb2zu6evX9QV2EsKdRoyEPZ9IgCzgTUNNMcmpEEEngcGt7oJvEbDyAVC8W9HkfQCchAMJ9Roo3UtY9vwTdR3Ov1JSgFfVw982NBEzfftQtO0ZkBLxM3JQWUotK1v9r9kMYBCE05UarlOpHuTIjUjHKY5tqxgojQERlAy1BBAlCdyeyKKT6Jk/V+KM0TGs/U34kJCZQaB56ZDIgeqkUvEf/zWrH2rzoTJqJYg6DzRX7MsQ5xUgnuMwlU87EhhEpm/orpkEhCtSkuZ0pwF09eJvVS0T0vXlRLhfJ1WkcWHaE8OkUuukRldIcqqIYoekTP6BW9WU/Wi/VufcxHM1aaOUR/YH3+AJ8lmAQ=</latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>
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<latexit sha1_base64="YfPargcALnbIOMizYJ6D4wAZDyM=">AAACEnicbVDJSgNBEO2JW4zbqEcvjUFQAnEmRPQY9OIxAbNAZjL0dHqSxp7FXgJhmG/w4q948aCIV0/e/Bs7y0ETHxQ83quiqp6fMCqkZX0buZXVtfWN/GZha3tnd8/cP2iJWHFMmjhmMe/4SBBGI9KUVDLSSThBoc9I27+/mfjtEeGCxtGdHCfEDdEgogHFSGrJM88ant0rQYc8KDqCjlChR6ETcIRTO0uVR3sVWIL2eTXzzKJVtqaAy8SekyKYo+6ZX04/xiokkcQMCdG1rUS6KeKSYkaygqMESRC+RwPS1TRCIRFuOn0pgyda6cMg5roiCafq74kUhUKMQ193hkgOxaI3Ef/zukoGV25Ko0RJEuHZokAxKGM4yQf2KSdYsrEmCHOqb4V4iHQeUqdY0CHYiy8vk1albFfLF41qsXY9jyMPjsAxOAU2uAQ1cAvqoAkweATP4BW8GU/Gi/FufMxac8Z85hD8gfH5A06Sm/s=</latexit>

H
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<latexit sha1_base64="CJbdvaPXusV9GHn9i4LsJA/av2Q=">AAACFnicbZDLSsNAFIYn9VbrLerSzWARKqU1KRVdFt10WcFeoI1hMp20QycXZyaFEvoUbnwVNy4UcSvufBsnbUBt/WHg5zvncOb8TsiokIbxpWVWVtfWN7Kbua3tnd09ff+gJYKIY9LEAQt4x0GCMOqTpqSSkU7ICfIcRtrO6Dqpt8eECxr4t3ISEstDA5+6FCOpkK2X6ndF24Q9ch/RMazbZqFknlVgkcLoFBZ/QAkmxNbzRtmYCS4bMzV5kKph65+9foAjj/gSMyRE1zRCacWIS4oZmeZ6kSAhwiM0IF1lfeQRYcWzs6bwRJE+dAOuni/hjP6eiJEnxMRzVKeH5FAs1hL4X60bSffSiqkfRpL4eL7IjRiUAUwygn3KCZZsogzCnKq/QjxEHGGpksypEMzFk5dNq1I2q+Xzm2q+dpXGkQVH4BgUgAkuQA3UQQM0AQYP4Am8gFftUXvW3rT3eWtGS2cOwR9pH9/jv5mL</latexit>

B̃ = (x+)2ei@ + (x�)2e�i@

<latexit sha1_base64="XNLN1L9fWKr4mQt7cBzkwgqTJ9I="></latexit>

Repeat strategy to fix µ

<latexit sha1_base64="ccpwNFH18eULdUyhNhVOSrvDf3g=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDCaCVdgNipZBG8so5gFJCLOTu8mQ2Qczd8UlpLHxV2wsFLH1H+z8GyePQhMPDBzOuZc753ixFBod59vKLC2vrK5l13Mbm1vbO/buXk1HieJQ5ZGMVMNjGqQIoYoCJTRiBSzwJNS9wdXYr9+D0iIK7zCNoR2wXih8wRkaqWMf3kIMDKlGxRB6KcWI+uKBFlpBUujYeafoTEAXiTsjeTJDpWN/tboRTwIIkUumddN1YmwPmULBJYxyrURDzPiA9aBpaMgC0O3hJMWIHhulS/1ImRcinai/N4Ys0DoNPDMZMOzreW8s/uc1E/Qv2kMRxglCyKeH/ESOo44roV2hgKNMDWFcCfNXyvtMMY6muJwpwZ2PvEhqpaJ7Wjy7KeXLl7M6suSAHJET4pJzUibXpEKqhJNH8kxeyZv1ZL1Y79bHdDRjzXb2yR9Ynz9PoZfN</latexit>

B̃QA = ⌧AQA

<latexit sha1_base64="MnSKshAfAb1u9MXxi35o2t+wn6o=">AAACIHicbZDLSsNAFIYn9VbrLerSzWARXJVEKnUj1Lpx2YKthaaEyWTaDp1cmDkRSsijuPFV3LhQRHf6NE7aLmzrDwMf/zmHOef3YsEVWNa3UVhb39jcKm6Xdnb39g/Mw6OOihJJWZtGIpJdjygmeMjawEGwbiwZCTzBHrzxbV5/eGRS8Si8h0nM+gEZhnzAKQFtuWbNAS58ljoBgZHnpY0sw1OmRKStzL3B19gBkmhYsF2zbFWsqfAq2HMoo7marvnl+BFNAhYCFUSpnm3F0E+JBE4Fy0pOolhM6JgMWU9jSAKm+un0wAyfacfHg0jqFwKeun8nUhIoNQk83ZkvqZZruflfrZfA4Kqf8jBOgIV09tEgERginKeFfS4ZBTHRQKjkeldMR0QSCjrTkg7BXj55FToXFbtauWxVy/XGPI4iOkGn6BzZqIbq6A41URtR9IRe0Bt6N56NV+PD+Jy1Foz5zDFakPHzCxQPo4Q=</latexit>
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<latexit sha1_base64="AnUp4yODp4qzgBeU+4Hdv6VMrZc="></latexit>

Inconvenient: Baxter is state dependent

<latexit sha1_base64="Cbb4g/Oijr6DoD+dDC8Spj4HLeQ=">AAACEHicbVC7SgNBFJ31GeMramkzGESrsBsUxSrERrsI5gFJCLOzN8mQ2dll5m4whHyCjb9iY6GIraWdf+PkUWjigYHDOfdw5x4/lsKg6347S8srq2vrqY305tb2zm5mb79iokRzKPNIRrrmMwNSKCijQAm1WAMLfQlVv3c99qt90EZE6h4HMTRD1lGiLThDK7UyJ7eKR6oPSoDCK1pkDwiaCkMNMgQaQAwqsFYrk3Vz7gR0kXgzkiUzlFqZr0YQ8SS0WS6ZMXXPjbE5ZBoFlzBKNxIDMeM91oG6pYqFYJrDyUEjemyVgLYjbZ9COlF/J4YsNGYQ+nYyZNg1895Y/M+rJ9i+bA6FihMExaeL2omkGNFxOzQQGjjKgSWMa2H/SnmXacZtKyZtS/DmT14klXzOO8ud3+WzheKsjhQ5JEfklHjkghTIDSmRMuHkkTyTV/LmPDkvzrvzMR1dcmaZA/IHzucPpmWc+w==</latexit>
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<latexit sha1_base64="go5pPS3CyOwgC+JX3EDLzFd1FFY="></latexit>

Define “dressed Q-function”

<latexit sha1_base64="hzMCjZkUZCUzR2oiaX1jlD+2cIw=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAmCjWE3KFoGtbBMwDwgCcns5G4yZHZ2mZkVQkhj46/YWChi6z/Y+TfOJlto4oGBwzn3cOceL+JMacf5tjIrq2vrG9nN3Nb2zu6evX9QV2EsKdRoyEPZ9IgCzgTUNNMcmpEEEngcGt7oJvEbDyAVC8W9HkfQCchAMJ9Roo3UtY9vwTdR3Ov1JSgFfVw982NBEzfftQtO0ZkBLxM3JQWUotK1v9r9kMYBCE05UarlOpHuTIjUjHKY5tqxgojQERlAy1BBAlCdyeyKKT6Jk/V+KM0TGs/U34kJCZQaB56ZDIgeqkUvEf/zWrH2rzoTJqJYg6DzRX7MsQ5xUgnuMwlU87EhhEpm/orpkEhCtSkuZ0pwF09eJvVS0T0vXlRLhfJ1WkcWHaE8OkUuukRldIcqqIYoekTP6BW9WU/Wi/VufcxHM1aaOUR/YH3+AJ8lmAQ=</latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>
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<latexit sha1_base64="YfPargcALnbIOMizYJ6D4wAZDyM=">AAACEnicbVDJSgNBEO2JW4zbqEcvjUFQAnEmRPQY9OIxAbNAZjL0dHqSxp7FXgJhmG/w4q948aCIV0/e/Bs7y0ETHxQ83quiqp6fMCqkZX0buZXVtfWN/GZha3tnd8/cP2iJWHFMmjhmMe/4SBBGI9KUVDLSSThBoc9I27+/mfjtEeGCxtGdHCfEDdEgogHFSGrJM88ant0rQYc8KDqCjlChR6ETcIRTO0uVR3sVWIL2eTXzzKJVtqaAy8SekyKYo+6ZX04/xiokkcQMCdG1rUS6KeKSYkaygqMESRC+RwPS1TRCIRFuOn0pgyda6cMg5roiCafq74kUhUKMQ193hkgOxaI3Ef/zukoGV25Ko0RJEuHZokAxKGM4yQf2KSdYsrEmCHOqb4V4iHQeUqdY0CHYiy8vk1albFfLF41qsXY9jyMPjsAxOAU2uAQ1cAvqoAkweATP4BW8GU/Gi/FufMxac8Z85hD8gfH5A06Sm/s=</latexit>

H
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1 ⌘ H1(�1/2 + iu) +H1(�1/2� iu)

<latexit sha1_base64="CJbdvaPXusV9GHn9i4LsJA/av2Q=">AAACFnicbZDLSsNAFIYn9VbrLerSzWARKqU1KRVdFt10WcFeoI1hMp20QycXZyaFEvoUbnwVNy4UcSvufBsnbUBt/WHg5zvncOb8TsiokIbxpWVWVtfWN7Kbua3tnd09ff+gJYKIY9LEAQt4x0GCMOqTpqSSkU7ICfIcRtrO6Dqpt8eECxr4t3ISEstDA5+6FCOpkK2X6ndF24Q9ch/RMazbZqFknlVgkcLoFBZ/QAkmxNbzRtmYCS4bMzV5kKph65+9foAjj/gSMyRE1zRCacWIS4oZmeZ6kSAhwiM0IF1lfeQRYcWzs6bwRJE+dAOuni/hjP6eiJEnxMRzVKeH5FAs1hL4X60bSffSiqkfRpL4eL7IjRiUAUwygn3KCZZsogzCnKq/QjxEHGGpksypEMzFk5dNq1I2q+Xzm2q+dpXGkQVH4BgUgAkuQA3UQQM0AQYP4Am8gFftUXvW3rT3eWtGS2cOwR9pH9/jv5mL</latexit>

B̃ = (x+)2ei@ + (x�)2e�i@

<latexit sha1_base64="XNLN1L9fWKr4mQt7cBzkwgqTJ9I="></latexit>

Repeat strategy to fix µ

<latexit sha1_base64="ccpwNFH18eULdUyhNhVOSrvDf3g=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDCaCVdgNipZBG8so5gFJCLOTu8mQ2Qczd8UlpLHxV2wsFLH1H+z8GyePQhMPDBzOuZc753ixFBod59vKLC2vrK5l13Mbm1vbO/buXk1HieJQ5ZGMVMNjGqQIoYoCJTRiBSzwJNS9wdXYr9+D0iIK7zCNoR2wXih8wRkaqWMf3kIMDKlGxRB6KcWI+uKBFlpBUujYeafoTEAXiTsjeTJDpWN/tboRTwIIkUumddN1YmwPmULBJYxyrURDzPiA9aBpaMgC0O3hJMWIHhulS/1ImRcinai/N4Ys0DoNPDMZMOzreW8s/uc1E/Qv2kMRxglCyKeH/ESOo44roV2hgKNMDWFcCfNXyvtMMY6muJwpwZ2PvEhqpaJ7Wjy7KeXLl7M6suSAHJET4pJzUibXpEKqhJNH8kxeyZv1ZL1Y79bHdDRjzXb2yR9Ynz9PoZfN</latexit>

All poles cancel provided

<latexit sha1_base64="wdJCKzUKaIOsdrQ8+WDWlKQhhqI=">AAACA3icbVDLSgMxFM3UV62vUXe6CRbBVZkpii6rblxWsA9oh5LJ3LahmWRIMoVSCm78FTcuFHHrT7jzb0zbWWjrgQsn59xL7j1hwpk2nvft5FZW19Y38puFre2d3T13/6CuZaoo1KjkUjVDooEzATXDDIdmooDEIYdGOLid+o0hKM2keDCjBIKY9ATrMkqMlTru0TXnOJEcNKZEULAPJYcsggh33KJX8mbAy8TPSBFlqHbcr3YkaRqDMJQTrVu+l5hgTJRhlMOk0E41JIQOSA9algoSgw7Gsxsm+NQqEe5KZUsYPFN/T4xJrPUoDm1nTExfL3pT8T+vlZruVTBmIkkNCDr/qJtybCSeBoIjpoAaPrKEUMXsrpj2iSLU2NgKNgR/8eRlUi+X/PPSxX25WLnJ4sijY3SCzpCPLlEF3aEqqiGKHtEzekVvzpPz4rw7H/PWnJPNHKI/cD5/ACOilzQ=</latexit>

B̃QA = ⌧AQA

<latexit sha1_base64="MnSKshAfAb1u9MXxi35o2t+wn6o=">AAACIHicbZDLSsNAFIYn9VbrLerSzWARXJVEKnUj1Lpx2YKthaaEyWTaDp1cmDkRSsijuPFV3LhQRHf6NE7aLmzrDwMf/zmHOef3YsEVWNa3UVhb39jcKm6Xdnb39g/Mw6OOihJJWZtGIpJdjygmeMjawEGwbiwZCTzBHrzxbV5/eGRS8Si8h0nM+gEZhnzAKQFtuWbNAS58ljoBgZHnpY0sw1OmRKStzL3B19gBkmhYsF2zbFWsqfAq2HMoo7marvnl+BFNAhYCFUSpnm3F0E+JBE4Fy0pOolhM6JgMWU9jSAKm+un0wAyfacfHg0jqFwKeun8nUhIoNQk83ZkvqZZruflfrZfA4Kqf8jBOgIV09tEgERginKeFfS4ZBTHRQKjkeldMR0QSCjrTkg7BXj55FToXFbtauWxVy/XGPI4iOkGn6BzZqIbq6A41URtR9IRe0Bt6N56NV+PD+Jy1Foz5zDFakPHzCxQPo4Q=</latexit>

B = (x+)2
✓
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✓
1� g2Q+

1

x+
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<latexit sha1_base64="AnUp4yODp4qzgBeU+4Hdv6VMrZc="></latexit>

Inconvenient: Baxter is state dependent

<latexit sha1_base64="Cbb4g/Oijr6DoD+dDC8Spj4HLeQ=">AAACEHicbVC7SgNBFJ31GeMramkzGESrsBsUxSrERrsI5gFJCLOzN8mQ2dll5m4whHyCjb9iY6GIraWdf+PkUWjigYHDOfdw5x4/lsKg6347S8srq2vrqY305tb2zm5mb79iokRzKPNIRrrmMwNSKCijQAm1WAMLfQlVv3c99qt90EZE6h4HMTRD1lGiLThDK7UyJ7eKR6oPSoDCK1pkDwiaCkMNMgQaQAwqsFYrk3Vz7gR0kXgzkiUzlFqZr0YQ8SS0WS6ZMXXPjbE5ZBoFlzBKNxIDMeM91oG6pYqFYJrDyUEjemyVgLYjbZ9COlF/J4YsNGYQ+nYyZNg1895Y/M+rJ9i+bA6FihMExaeL2omkGNFxOzQQGjjKgSWMa2H/SnmXacZtKyZtS/DmT14klXzOO8ud3+WzheKsjhQ5JEfklHjkghTIDSmRMuHkkTyTV/LmPDkvzrvzMR1dcmaZA/IHzucPpmWc+w==</latexit>
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<latexit sha1_base64="go5pPS3CyOwgC+JX3EDLzFd1FFY="></latexit>

Define “dressed Q-function”

<latexit sha1_base64="hzMCjZkUZCUzR2oiaX1jlD+2cIw=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAmCjWE3KFoGtbBMwDwgCcns5G4yZHZ2mZkVQkhj46/YWChi6z/Y+TfOJlto4oGBwzn3cOceL+JMacf5tjIrq2vrG9nN3Nb2zu6evX9QV2EsKdRoyEPZ9IgCzgTUNNMcmpEEEngcGt7oJvEbDyAVC8W9HkfQCchAMJ9Roo3UtY9vwTdR3Ov1JSgFfVw982NBEzfftQtO0ZkBLxM3JQWUotK1v9r9kMYBCE05UarlOpHuTIjUjHKY5tqxgojQERlAy1BBAlCdyeyKKT6Jk/V+KM0TGs/U34kJCZQaB56ZDIgeqkUvEf/zWrH2rzoTJqJYg6DzRX7MsQ5xUgnuMwlU87EhhEpm/orpkEhCtSkuZ0pwF09eJvVS0T0vXlRLhfJ1WkcWHaE8OkUuukRldIcqqIYoekTP6BW9WU/Wi/VufcxHM1aaOUR/YH3+AJ8lmAQ=</latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>
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<latexit sha1_base64="YfPargcALnbIOMizYJ6D4wAZDyM=">AAACEnicbVDJSgNBEO2JW4zbqEcvjUFQAnEmRPQY9OIxAbNAZjL0dHqSxp7FXgJhmG/w4q948aCIV0/e/Bs7y0ETHxQ83quiqp6fMCqkZX0buZXVtfWN/GZha3tnd8/cP2iJWHFMmjhmMe/4SBBGI9KUVDLSSThBoc9I27+/mfjtEeGCxtGdHCfEDdEgogHFSGrJM88ant0rQYc8KDqCjlChR6ETcIRTO0uVR3sVWIL2eTXzzKJVtqaAy8SekyKYo+6ZX04/xiokkcQMCdG1rUS6KeKSYkaygqMESRC+RwPS1TRCIRFuOn0pgyda6cMg5roiCafq74kUhUKMQ193hkgOxaI3Ef/zukoGV25Ko0RJEuHZokAxKGM4yQf2KSdYsrEmCHOqb4V4iHQeUqdY0CHYiy8vk1albFfLF41qsXY9jyMPjsAxOAU2uAQ1cAvqoAkweATP4BW8GU/Gi/FufMxac8Z85hD8gfH5A06Sm/s=</latexit>

H
+
1 ⌘ H1(�1/2 + iu) +H1(�1/2� iu)

<latexit sha1_base64="CJbdvaPXusV9GHn9i4LsJA/av2Q=">AAACFnicbZDLSsNAFIYn9VbrLerSzWARKqU1KRVdFt10WcFeoI1hMp20QycXZyaFEvoUbnwVNy4UcSvufBsnbUBt/WHg5zvncOb8TsiokIbxpWVWVtfWN7Kbua3tnd09ff+gJYKIY9LEAQt4x0GCMOqTpqSSkU7ICfIcRtrO6Dqpt8eECxr4t3ISEstDA5+6FCOpkK2X6ndF24Q9ch/RMazbZqFknlVgkcLoFBZ/QAkmxNbzRtmYCS4bMzV5kKph65+9foAjj/gSMyRE1zRCacWIS4oZmeZ6kSAhwiM0IF1lfeQRYcWzs6bwRJE+dAOuni/hjP6eiJEnxMRzVKeH5FAs1hL4X60bSffSiqkfRpL4eL7IjRiUAUwygn3KCZZsogzCnKq/QjxEHGGpksypEMzFk5dNq1I2q+Xzm2q+dpXGkQVH4BgUgAkuQA3UQQM0AQYP4Am8gFftUXvW3rT3eWtGS2cOwR9pH9/jv5mL</latexit>

B̃ = (x+)2ei@ + (x�)2e�i@

<latexit sha1_base64="XNLN1L9fWKr4mQt7cBzkwgqTJ9I="></latexit>

Repeat strategy to fix µ

<latexit sha1_base64="ccpwNFH18eULdUyhNhVOSrvDf3g=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDCaCVdgNipZBG8so5gFJCLOTu8mQ2Qczd8UlpLHxV2wsFLH1H+z8GyePQhMPDBzOuZc753ixFBod59vKLC2vrK5l13Mbm1vbO/buXk1HieJQ5ZGMVMNjGqQIoYoCJTRiBSzwJNS9wdXYr9+D0iIK7zCNoR2wXih8wRkaqWMf3kIMDKlGxRB6KcWI+uKBFlpBUujYeafoTEAXiTsjeTJDpWN/tboRTwIIkUumddN1YmwPmULBJYxyrURDzPiA9aBpaMgC0O3hJMWIHhulS/1ImRcinai/N4Ys0DoNPDMZMOzreW8s/uc1E/Qv2kMRxglCyKeH/ESOo44roV2hgKNMDWFcCfNXyvtMMY6muJwpwZ2PvEhqpaJ7Wjy7KeXLl7M6suSAHJET4pJzUibXpEKqhJNH8kxeyZv1ZL1Y79bHdDRjzXb2yR9Ynz9PoZfN</latexit>

All poles cancel provided

<latexit sha1_base64="wdJCKzUKaIOsdrQ8+WDWlKQhhqI=">AAACA3icbVDLSgMxFM3UV62vUXe6CRbBVZkpii6rblxWsA9oh5LJ3LahmWRIMoVSCm78FTcuFHHrT7jzb0zbWWjrgQsn59xL7j1hwpk2nvft5FZW19Y38puFre2d3T13/6CuZaoo1KjkUjVDooEzATXDDIdmooDEIYdGOLid+o0hKM2keDCjBIKY9ATrMkqMlTru0TXnOJEcNKZEULAPJYcsggh33KJX8mbAy8TPSBFlqHbcr3YkaRqDMJQTrVu+l5hgTJRhlMOk0E41JIQOSA9algoSgw7Gsxsm+NQqEe5KZUsYPFN/T4xJrPUoDm1nTExfL3pT8T+vlZruVTBmIkkNCDr/qJtybCSeBoIjpoAaPrKEUMXsrpj2iSLU2NgKNgR/8eRlUi+X/PPSxX25WLnJ4sijY3SCzpCPLlEF3aEqqiGKHtEzekVvzpPz4rw7H/PWnJPNHKI/cD5/ACOilzQ=</latexit>

B̃QA = ⌧AQA

<latexit sha1_base64="MnSKshAfAb1u9MXxi35o2t+wn6o=">AAACIHicbZDLSsNAFIYn9VbrLerSzWARXJVEKnUj1Lpx2YKthaaEyWTaDp1cmDkRSsijuPFV3LhQRHf6NE7aLmzrDwMf/zmHOef3YsEVWNa3UVhb39jcKm6Xdnb39g/Mw6OOihJJWZtGIpJdjygmeMjawEGwbiwZCTzBHrzxbV5/eGRS8Si8h0nM+gEZhnzAKQFtuWbNAS58ljoBgZHnpY0sw1OmRKStzL3B19gBkmhYsF2zbFWsqfAq2HMoo7marvnl+BFNAhYCFUSpnm3F0E+JBE4Fy0pOolhM6JgMWU9jSAKm+un0wAyfacfHg0jqFwKeun8nUhIoNQk83ZkvqZZruflfrZfA4Kqf8jBOgIV09tEgERginKeFfS4ZBTHRQKjkeldMR0QSCjrTkg7BXj55FToXFbtauWxVy/XGPI4iOkGn6BzZqIbq6A41URtR9IRe0Bt6N56NV+PD+Jy1Foz5zDFakPHzCxQPo4Q=</latexit>
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⇡
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<latexit sha1_base64="5ogaahzzYHAwruCHk63e8BUQ0NA="></latexit>
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<latexit sha1_base64="AnUp4yODp4qzgBeU+4Hdv6VMrZc="></latexit>

Inconvenient: Baxter is state dependent

<latexit sha1_base64="Cbb4g/Oijr6DoD+dDC8Spj4HLeQ=">AAACEHicbVC7SgNBFJ31GeMramkzGESrsBsUxSrERrsI5gFJCLOzN8mQ2dll5m4whHyCjb9iY6GIraWdf+PkUWjigYHDOfdw5x4/lsKg6347S8srq2vrqY305tb2zm5mb79iokRzKPNIRrrmMwNSKCijQAm1WAMLfQlVv3c99qt90EZE6h4HMTRD1lGiLThDK7UyJ7eKR6oPSoDCK1pkDwiaCkMNMgQaQAwqsFYrk3Vz7gR0kXgzkiUzlFqZr0YQ8SS0WS6ZMXXPjbE5ZBoFlzBKNxIDMeM91oG6pYqFYJrDyUEjemyVgLYjbZ9COlF/J4YsNGYQ+nYyZNg1895Y/M+rJ9i+bA6FihMExaeL2omkGNFxOzQQGjjKgSWMa2H/SnmXacZtKyZtS/DmT14klXzOO8ud3+WzheKsjhQ5JEfklHjkghTIDSmRMuHkkTyTV/LmPDkvzrvzMR1dcmaZA/IHzucPpmWc+w==</latexit>
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<latexit sha1_base64="go5pPS3CyOwgC+JX3EDLzFd1FFY="></latexit>

Define “dressed Q-function”

<latexit sha1_base64="hzMCjZkUZCUzR2oiaX1jlD+2cIw=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAmCjWE3KFoGtbBMwDwgCcns5G4yZHZ2mZkVQkhj46/YWChi6z/Y+TfOJlto4oGBwzn3cOceL+JMacf5tjIrq2vrG9nN3Nb2zu6evX9QV2EsKdRoyEPZ9IgCzgTUNNMcmpEEEngcGt7oJvEbDyAVC8W9HkfQCchAMJ9Roo3UtY9vwTdR3Ov1JSgFfVw982NBEzfftQtO0ZkBLxM3JQWUotK1v9r9kMYBCE05UarlOpHuTIjUjHKY5tqxgojQERlAy1BBAlCdyeyKKT6Jk/V+KM0TGs/U34kJCZQaB56ZDIgeqkUvEf/zWrH2rzoTJqJYg6DzRX7MsQ5xUgnuMwlU87EhhEpm/orpkEhCtSkuZ0pwF09eJvVS0T0vXlRLhfJ1WkcWHaE8OkUuukRldIcqqIYoekTP6BW9WU/Wi/VufcxHM1aaOUR/YH3+AJ8lmAQ=</latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>
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<latexit sha1_base64="YfPargcALnbIOMizYJ6D4wAZDyM=">AAACEnicbVDJSgNBEO2JW4zbqEcvjUFQAnEmRPQY9OIxAbNAZjL0dHqSxp7FXgJhmG/w4q948aCIV0/e/Bs7y0ETHxQ83quiqp6fMCqkZX0buZXVtfWN/GZha3tnd8/cP2iJWHFMmjhmMe/4SBBGI9KUVDLSSThBoc9I27+/mfjtEeGCxtGdHCfEDdEgogHFSGrJM88ant0rQYc8KDqCjlChR6ETcIRTO0uVR3sVWIL2eTXzzKJVtqaAy8SekyKYo+6ZX04/xiokkcQMCdG1rUS6KeKSYkaygqMESRC+RwPS1TRCIRFuOn0pgyda6cMg5roiCafq74kUhUKMQ193hkgOxaI3Ef/zukoGV25Ko0RJEuHZokAxKGM4yQf2KSdYsrEmCHOqb4V4iHQeUqdY0CHYiy8vk1albFfLF41qsXY9jyMPjsAxOAU2uAQ1cAvqoAkweATP4BW8GU/Gi/FufMxac8Z85hD8gfH5A06Sm/s=</latexit>

H
+
1 ⌘ H1(�1/2 + iu) +H1(�1/2� iu)

<latexit sha1_base64="CJbdvaPXusV9GHn9i4LsJA/av2Q=">AAACFnicbZDLSsNAFIYn9VbrLerSzWARKqU1KRVdFt10WcFeoI1hMp20QycXZyaFEvoUbnwVNy4UcSvufBsnbUBt/WHg5zvncOb8TsiokIbxpWVWVtfWN7Kbua3tnd09ff+gJYKIY9LEAQt4x0GCMOqTpqSSkU7ICfIcRtrO6Dqpt8eECxr4t3ISEstDA5+6FCOpkK2X6ndF24Q9ch/RMazbZqFknlVgkcLoFBZ/QAkmxNbzRtmYCS4bMzV5kKph65+9foAjj/gSMyRE1zRCacWIS4oZmeZ6kSAhwiM0IF1lfeQRYcWzs6bwRJE+dAOuni/hjP6eiJEnxMRzVKeH5FAs1hL4X60bSffSiqkfRpL4eL7IjRiUAUwygn3KCZZsogzCnKq/QjxEHGGpksypEMzFk5dNq1I2q+Xzm2q+dpXGkQVH4BgUgAkuQA3UQQM0AQYP4Am8gFftUXvW3rT3eWtGS2cOwR9pH9/jv5mL</latexit>

B̃ = (x+)2ei@ + (x�)2e�i@

<latexit sha1_base64="XNLN1L9fWKr4mQt7cBzkwgqTJ9I="></latexit>

Repeat strategy to fix µ

<latexit sha1_base64="ccpwNFH18eULdUyhNhVOSrvDf3g=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDCaCVdgNipZBG8so5gFJCLOTu8mQ2Qczd8UlpLHxV2wsFLH1H+z8GyePQhMPDBzOuZc753ixFBod59vKLC2vrK5l13Mbm1vbO/buXk1HieJQ5ZGMVMNjGqQIoYoCJTRiBSzwJNS9wdXYr9+D0iIK7zCNoR2wXih8wRkaqWMf3kIMDKlGxRB6KcWI+uKBFlpBUujYeafoTEAXiTsjeTJDpWN/tboRTwIIkUumddN1YmwPmULBJYxyrURDzPiA9aBpaMgC0O3hJMWIHhulS/1ImRcinai/N4Ys0DoNPDMZMOzreW8s/uc1E/Qv2kMRxglCyKeH/ESOo44roV2hgKNMDWFcCfNXyvtMMY6muJwpwZ2PvEhqpaJ7Wjy7KeXLl7M6suSAHJET4pJzUibXpEKqhJNH8kxeyZv1ZL1Y79bHdDRjzXb2yR9Ynz9PoZfN</latexit>

All poles cancel provided

<latexit sha1_base64="wdJCKzUKaIOsdrQ8+WDWlKQhhqI=">AAACA3icbVDLSgMxFM3UV62vUXe6CRbBVZkpii6rblxWsA9oh5LJ3LahmWRIMoVSCm78FTcuFHHrT7jzb0zbWWjrgQsn59xL7j1hwpk2nvft5FZW19Y38puFre2d3T13/6CuZaoo1KjkUjVDooEzATXDDIdmooDEIYdGOLid+o0hKM2keDCjBIKY9ATrMkqMlTru0TXnOJEcNKZEULAPJYcsggh33KJX8mbAy8TPSBFlqHbcr3YkaRqDMJQTrVu+l5hgTJRhlMOk0E41JIQOSA9algoSgw7Gsxsm+NQqEe5KZUsYPFN/T4xJrPUoDm1nTExfL3pT8T+vlZruVTBmIkkNCDr/qJtybCSeBoIjpoAaPrKEUMXsrpj2iSLU2NgKNgR/8eRlUi+X/PPSxX25WLnJ4sijY3SCzpCPLlEF3aEqqiGKHtEzekVvzpPz4rw7H/PWnJPNHKI/cD5/ACOilzQ=</latexit>

B̃QA = ⌧AQA

<latexit sha1_base64="MnSKshAfAb1u9MXxi35o2t+wn6o=">AAACIHicbZDLSsNAFIYn9VbrLerSzWARXJVEKnUj1Lpx2YKthaaEyWTaDp1cmDkRSsijuPFV3LhQRHf6NE7aLmzrDwMf/zmHOef3YsEVWNa3UVhb39jcKm6Xdnb39g/Mw6OOihJJWZtGIpJdjygmeMjawEGwbiwZCTzBHrzxbV5/eGRS8Si8h0nM+gEZhnzAKQFtuWbNAS58ljoBgZHnpY0sw1OmRKStzL3B19gBkmhYsF2zbFWsqfAq2HMoo7marvnl+BFNAhYCFUSpnm3F0E+JBE4Fy0pOolhM6JgMWU9jSAKm+un0wAyfacfHg0jqFwKeun8nUhIoNQk83ZkvqZZruflfrZfA4Kqf8jBOgIV09tEgERginKeFfS4ZBTHRQKjkeldMR0QSCjrTkg7BXj55FToXFbtauWxVy/XGPI4iOkGn6BzZqIbq6A41URtR9IRe0Bt6N56NV+PD+Jy1Foz5zDFakPHzCxQPo4Q=</latexit>

µ(u) =
⇡

2 cosh(⇡u)2
(1 + g2⇡(3 tanh(⇡u)2 � 1)) =
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dv
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<latexit sha1_base64="5ogaahzzYHAwruCHk63e8BUQ0NA="></latexit>

B = (x+)2
✓
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<latexit sha1_base64="AnUp4yODp4qzgBeU+4Hdv6VMrZc="></latexit>

Inconvenient: Baxter is state dependent

<latexit sha1_base64="Cbb4g/Oijr6DoD+dDC8Spj4HLeQ=">AAACEHicbVC7SgNBFJ31GeMramkzGESrsBsUxSrERrsI5gFJCLOzN8mQ2dll5m4whHyCjb9iY6GIraWdf+PkUWjigYHDOfdw5x4/lsKg6347S8srq2vrqY305tb2zm5mb79iokRzKPNIRrrmMwNSKCijQAm1WAMLfQlVv3c99qt90EZE6h4HMTRD1lGiLThDK7UyJ7eKR6oPSoDCK1pkDwiaCkMNMgQaQAwqsFYrk3Vz7gR0kXgzkiUzlFqZr0YQ8SS0WS6ZMXXPjbE5ZBoFlzBKNxIDMeM91oG6pYqFYJrDyUEjemyVgLYjbZ9COlF/J4YsNGYQ+nYyZNg1895Y/M+rJ9i+bA6FihMExaeL2omkGNFxOzQQGjjKgSWMa2H/SnmXacZtKyZtS/DmT14klXzOO8ud3+WzheKsjhQ5JEfklHjkghTIDSmRMuHkkTyTV/LmPDkvzrvzMR1dcmaZA/IHzucPpmWc+w==</latexit>

Q(u) =

0

@
Y

i

u� uiq
x+
i
x�
i

1

A eg
2
Q

+
1 H

+
1 (u)/2

<latexit sha1_base64="go5pPS3CyOwgC+JX3EDLzFd1FFY="></latexit>

Define “dressed Q-function”

<latexit sha1_base64="hzMCjZkUZCUzR2oiaX1jlD+2cIw=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAmCjWE3KFoGtbBMwDwgCcns5G4yZHZ2mZkVQkhj46/YWChi6z/Y+TfOJlto4oGBwzn3cOceL+JMacf5tjIrq2vrG9nN3Nb2zu6evX9QV2EsKdRoyEPZ9IgCzgTUNNMcmpEEEngcGt7oJvEbDyAVC8W9HkfQCchAMJ9Roo3UtY9vwTdR3Ov1JSgFfVw982NBEzfftQtO0ZkBLxM3JQWUotK1v9r9kMYBCE05UarlOpHuTIjUjHKY5tqxgojQERlAy1BBAlCdyeyKKT6Jk/V+KM0TGs/U34kJCZQaB56ZDIgeqkUvEf/zWrH2rzoTJqJYg6DzRX7MsQ5xUgnuMwlU87EhhEpm/orpkEhCtSkuZ0pwF09eJvVS0T0vXlRLhfJ1WkcWHaE8OkUuukRldIcqqIYoekTP6BW9WU/Wi/VufcxHM1aaOUR/YH3+AJ8lmAQ=</latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>

Q+
1 ⌘

X

i

1

u2
i + 1/4

<latexit sha1_base64="YfPargcALnbIOMizYJ6D4wAZDyM=">AAACEnicbVDJSgNBEO2JW4zbqEcvjUFQAnEmRPQY9OIxAbNAZjL0dHqSxp7FXgJhmG/w4q948aCIV0/e/Bs7y0ETHxQ83quiqp6fMCqkZX0buZXVtfWN/GZha3tnd8/cP2iJWHFMmjhmMe/4SBBGI9KUVDLSSThBoc9I27+/mfjtEeGCxtGdHCfEDdEgogHFSGrJM88ant0rQYc8KDqCjlChR6ETcIRTO0uVR3sVWIL2eTXzzKJVtqaAy8SekyKYo+6ZX04/xiokkcQMCdG1rUS6KeKSYkaygqMESRC+RwPS1TRCIRFuOn0pgyda6cMg5roiCafq74kUhUKMQ193hkgOxaI3Ef/zukoGV25Ko0RJEuHZokAxKGM4yQf2KSdYsrEmCHOqb4V4iHQeUqdY0CHYiy8vk1albFfLF41qsXY9jyMPjsAxOAU2uAQ1cAvqoAkweATP4BW8GU/Gi/FufMxac8Z85hD8gfH5A06Sm/s=</latexit>

H
+
1 ⌘ H1(�1/2 + iu) +H1(�1/2� iu)

<latexit sha1_base64="CJbdvaPXusV9GHn9i4LsJA/av2Q=">AAACFnicbZDLSsNAFIYn9VbrLerSzWARKqU1KRVdFt10WcFeoI1hMp20QycXZyaFEvoUbnwVNy4UcSvufBsnbUBt/WHg5zvncOb8TsiokIbxpWVWVtfWN7Kbua3tnd09ff+gJYKIY9LEAQt4x0GCMOqTpqSSkU7ICfIcRtrO6Dqpt8eECxr4t3ISEstDA5+6FCOpkK2X6ndF24Q9ch/RMazbZqFknlVgkcLoFBZ/QAkmxNbzRtmYCS4bMzV5kKph65+9foAjj/gSMyRE1zRCacWIS4oZmeZ6kSAhwiM0IF1lfeQRYcWzs6bwRJE+dAOuni/hjP6eiJEnxMRzVKeH5FAs1hL4X60bSffSiqkfRpL4eL7IjRiUAUwygn3KCZZsogzCnKq/QjxEHGGpksypEMzFk5dNq1I2q+Xzm2q+dpXGkQVH4BgUgAkuQA3UQQM0AQYP4Am8gFftUXvW3rT3eWtGS2cOwR9pH9/jv5mL</latexit>

B̃ = (x+)2ei@ + (x�)2e�i@

<latexit sha1_base64="XNLN1L9fWKr4mQt7cBzkwgqTJ9I="></latexit>

Repeat strategy to fix µ

<latexit sha1_base64="ccpwNFH18eULdUyhNhVOSrvDf3g=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDCaCVdgNipZBG8so5gFJCLOTu8mQ2Qczd8UlpLHxV2wsFLH1H+z8GyePQhMPDBzOuZc753ixFBod59vKLC2vrK5l13Mbm1vbO/buXk1HieJQ5ZGMVMNjGqQIoYoCJTRiBSzwJNS9wdXYr9+D0iIK7zCNoR2wXih8wRkaqWMf3kIMDKlGxRB6KcWI+uKBFlpBUujYeafoTEAXiTsjeTJDpWN/tboRTwIIkUumddN1YmwPmULBJYxyrURDzPiA9aBpaMgC0O3hJMWIHhulS/1ImRcinai/N4Ys0DoNPDMZMOzreW8s/uc1E/Qv2kMRxglCyKeH/ESOo44roV2hgKNMDWFcCfNXyvtMMY6muJwpwZ2PvEhqpaJ7Wjy7KeXLl7M6suSAHJET4pJzUibXpEKqhJNH8kxeyZv1ZL1Y79bHdDRjzXb2yR9Ynz9PoZfN</latexit>

All poles cancel provided

<latexit sha1_base64="wdJCKzUKaIOsdrQ8+WDWlKQhhqI=">AAACA3icbVDLSgMxFM3UV62vUXe6CRbBVZkpii6rblxWsA9oh5LJ3LahmWRIMoVSCm78FTcuFHHrT7jzb0zbWWjrgQsn59xL7j1hwpk2nvft5FZW19Y38puFre2d3T13/6CuZaoo1KjkUjVDooEzATXDDIdmooDEIYdGOLid+o0hKM2keDCjBIKY9ATrMkqMlTru0TXnOJEcNKZEULAPJYcsggh33KJX8mbAy8TPSBFlqHbcr3YkaRqDMJQTrVu+l5hgTJRhlMOk0E41JIQOSA9algoSgw7Gsxsm+NQqEe5KZUsYPFN/T4xJrPUoDm1nTExfL3pT8T+vlZruVTBmIkkNCDr/qJtybCSeBoIjpoAaPrKEUMXsrpj2iSLU2NgKNgR/8eRlUi+X/PPSxX25WLnJ4sijY3SCzpCPLlEF3aEqqiGKHtEzekVvzpPz4rw7H/PWnJPNHKI/cD5/ACOilzQ=</latexit>

B̃QA = ⌧AQA

<latexit sha1_base64="MnSKshAfAb1u9MXxi35o2t+wn6o=">AAACIHicbZDLSsNAFIYn9VbrLerSzWARXJVEKnUj1Lpx2YKthaaEyWTaDp1cmDkRSsijuPFV3LhQRHf6NE7aLmzrDwMf/zmHOef3YsEVWNa3UVhb39jcKm6Xdnb39g/Mw6OOihJJWZtGIpJdjygmeMjawEGwbiwZCTzBHrzxbV5/eGRS8Si8h0nM+gEZhnzAKQFtuWbNAS58ljoBgZHnpY0sw1OmRKStzL3B19gBkmhYsF2zbFWsqfAq2HMoo7marvnl+BFNAhYCFUSpnm3F0E+JBE4Fy0pOolhM6JgMWU9jSAKm+un0wAyfacfHg0jqFwKeun8nUhIoNQk83ZkvqZZruflfrZfA4Kqf8jBOgIV09tEgERginKeFfS4ZBTHRQKjkeldMR0QSCjrTkg7BXj55FToXFbtauWxVy/XGPI4iOkGn6BzZqIbq6A41URtR9IRe0Bt6N56NV+PD+Jy1Foz5zDFakPHzCxQPo4Q=</latexit>

µ(u) =
⇡

2 cosh(⇡u)2
(1 + g2⇡(3 tanh(⇡u)2 � 1)) =

I
dv

2⇡i

⇡

2 cosh2(⇡(u� v))

1

x(v)

<latexit sha1_base64="5ogaahzzYHAwruCHk63e8BUQ0NA="></latexit>

“Zhukowsky-fy tree level”

<latexit sha1_base64="ep9ibLLzHmPrwj2MXoWzQflyT6Y=">AAACA3icbVDLSgNBEJz1GeNr1ZtehgTBi2E3KHoMevEYwTwwWZLZSW8yZPbBzGxkWQJe/BUvHhTx6k9482+cJHvQxIKGoqqb7i434kwqy/o2lpZXVtfWcxv5za3tnV1zb78uw1hQqNGQh6LpEgmcBVBTTHFoRgKI73JouMPrid8YgZAsDO5UEoHjk37APEaJ0lLHPOx27wfxMHyQw+TUS7ASAJjDCHihYxatkjUFXiR2RoooQ7VjfrV7IY19CBTlRMqWbUXKSYlQjHIY59uxhIjQIelDS9OA+CCddPrDGB9rpYe9UOgKFJ6qvydS4kuZ+K7u9IkayHlvIv7ntWLlXTopC6JYQUBni7yYYxXiSSC4xwRQxRNNCBVM34rpgAhClY4tr0Ow519eJPVyyT4rnd+Wi5WrLI4cOkIFdIJsdIEq6AZVUQ1R9Iie0St6M56MF+Pd+Ji1LhnZzAH6A+PzB691l4o=</latexit>

B = (x+)2
✓
1� g2Q+

1

x�

◆
ei@ + (x�)2

✓
1� g2Q+

1

x+

◆
e�i@

<latexit sha1_base64="AnUp4yODp4qzgBeU+4Hdv6VMrZc="></latexit>

Inconvenient: Baxter is state dependent

<latexit sha1_base64="Cbb4g/Oijr6DoD+dDC8Spj4HLeQ=">AAACEHicbVC7SgNBFJ31GeMramkzGESrsBsUxSrERrsI5gFJCLOzN8mQ2dll5m4whHyCjb9iY6GIraWdf+PkUWjigYHDOfdw5x4/lsKg6347S8srq2vrqY305tb2zm5mb79iokRzKPNIRrrmMwNSKCijQAm1WAMLfQlVv3c99qt90EZE6h4HMTRD1lGiLThDK7UyJ7eKR6oPSoDCK1pkDwiaCkMNMgQaQAwqsFYrk3Vz7gR0kXgzkiUzlFqZr0YQ8SS0WS6ZMXXPjbE5ZBoFlzBKNxIDMeM91oG6pYqFYJrDyUEjemyVgLYjbZ9COlF/J4YsNGYQ+nYyZNg1895Y/M+rJ9i+bA6FihMExaeL2omkGNFxOzQQGjjKgSWMa2H/SnmXacZtKyZtS/DmT14klXzOO8ud3+WzheKsjhQ5JEfklHjkghTIDSmRMuHkkTyTV/LmPDkvzrvzMR1dcmaZA/IHzucPpmWc+w==</latexit>

Q(u) =
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<latexit sha1_base64="go5pPS3CyOwgC+JX3EDLzFd1FFY="></latexit>

Define “dressed Q-function”

<latexit sha1_base64="hzMCjZkUZCUzR2oiaX1jlD+2cIw=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDAmCjWE3KFoGtbBMwDwgCcns5G4yZHZ2mZkVQkhj46/YWChi6z/Y+TfOJlto4oGBwzn3cOceL+JMacf5tjIrq2vrG9nN3Nb2zu6evX9QV2EsKdRoyEPZ9IgCzgTUNNMcmpEEEngcGt7oJvEbDyAVC8W9HkfQCchAMJ9Roo3UtY9vwTdR3Ov1JSgFfVw982NBEzfftQtO0ZkBLxM3JQWUotK1v9r9kMYBCE05UarlOpHuTIjUjHKY5tqxgojQERlAy1BBAlCdyeyKKT6Jk/V+KM0TGs/U34kJCZQaB56ZDIgeqkUvEf/zWrH2rzoTJqJYg6DzRX7MsQ5xUgnuMwlU87EhhEpm/orpkEhCtSkuZ0pwF09eJvVS0T0vXlRLhfJ1WkcWHaE8OkUuukRldIcqqIYoekTP6BW9WU/Wi/VufcxHM1aaOUR/YH3+AJ8lmAQ=</latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>

hQAQBi2 / �AB

<latexit sha1_base64="u6ljJ1r2d2mSH5/8no8NZpme5Z8=">AAACKnicbVBNSwMxFMz6WetX1aOXYBE8lV1R9NjWi8cWrArdZXmbvrbBbHZJskJZ+nu8+Fe89KAUr/4Qs20PWh0ITGbeI5mJUsG1cd2ps7K6tr6xWdoqb+/s7u1XDg7vdZIphh2WiEQ9RqBRcIkdw43Ax1QhxJHAh+jppvAfnlFpnsg7M0oxiGEgeZ8zMFYKKw1fgBwIpH4MZshA5O1x2Ph1a1JfzWbCc+qnKklNQv0eCgNh3miOw0rVrbkz0L/EW5AqWaAVViZ+L2FZjNIwAVp3PTc1QQ7KcCZwXPYzjSmwJxhg11IJMeogn0Ud01Or9Gg/UfZIQ2fqz40cYq1HcWQniwh62SvE/7xuZvrXQc5lmhmUbP5QPxPUhi16oz2ukBkxsgSY4vavlA1BATO23bItwVuO/Jfcn9e8i9pl+6Jaby7qKJFjckLOiEeuSJ3ckhbpEEZeyBt5Jx/OqzNxps7nfHTFWewckV9wvr4B6VOnkQ==</latexit>

This provides an orthogonal measure for twist 2.

<latexit sha1_base64="DqIPHCY7R1d+48dT93kdLJjT+Nc=">AAACGXicbVA9SwNBEN3z2/gVtbRZDIJVuAuKlqKNpYL5gBjC3GYuWdzbPXbnIiH4N2z8KzYWilhq5b9xE1No9FWP92aYNy/OlHQUhp/BzOzc/MLi0nJhZXVtfaO4uVVzJrcCq8IoYxsxOFRSY5UkKWxkFiGNFdbjm7ORX++jddLoKxpk2Eqhq2UiBZCX2sXwqicdz6zpyw46DpobSz3TNRoUTxFcbpEnxnK69WF4pdwulsJyOAb/S6IJKbEJLtrF9+uOEXmKmoQC55pRmFFrCJakUHhXuM4dZiBuoItNTzWk6FrD8Wd3fM8rnfH9xGjiY/XnxhBS5wZp7CdToJ6b9kbif14zp+S4NZQ6ywm1+D6U5IqT4aOaeEdaFKQGnoCw0mflogcWBPkyC76EaPrlv6RWKUcH5cPLSunkdFLHEtthu2yfReyInbBzdsGqTLB79sie2UvwEDwFr8Hb9+hMMNnZZr8QfHwBGEagVQ==</latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>

From there it is easy to generalize to arbitrary state in the SL(2) sector:

<latexit sha1_base64="ukjGk9i0Qq/cyOFX+ZanYGCyuXc="></latexit>

hQAQBi2 / �AB

<latexit sha1_base64="u6ljJ1r2d2mSH5/8no8NZpme5Z8=">AAACKnicbVBNSwMxFMz6WetX1aOXYBE8lV1R9NjWi8cWrArdZXmbvrbBbHZJskJZ+nu8+Fe89KAUr/4Qs20PWh0ITGbeI5mJUsG1cd2ps7K6tr6xWdoqb+/s7u1XDg7vdZIphh2WiEQ9RqBRcIkdw43Ax1QhxJHAh+jppvAfnlFpnsg7M0oxiGEgeZ8zMFYKKw1fgBwIpH4MZshA5O1x2Ph1a1JfzWbCc+qnKklNQv0eCgNh3miOw0rVrbkz0L/EW5AqWaAVViZ+L2FZjNIwAVp3PTc1QQ7KcCZwXPYzjSmwJxhg11IJMeogn0Ud01Or9Gg/UfZIQ2fqz40cYq1HcWQniwh62SvE/7xuZvrXQc5lmhmUbP5QPxPUhi16oz2ukBkxsgSY4vavlA1BATO23bItwVuO/Jfcn9e8i9pl+6Jaby7qKJFjckLOiEeuSJ3ckhbpEEZeyBt5Jx/OqzNxps7nfHTFWewckV9wvr4B6VOnkQ==</latexit>

This provides an orthogonal measure for twist 2.

<latexit sha1_base64="DqIPHCY7R1d+48dT93kdLJjT+Nc=">AAACGXicbVA9SwNBEN3z2/gVtbRZDIJVuAuKlqKNpYL5gBjC3GYuWdzbPXbnIiH4N2z8KzYWilhq5b9xE1No9FWP92aYNy/OlHQUhp/BzOzc/MLi0nJhZXVtfaO4uVVzJrcCq8IoYxsxOFRSY5UkKWxkFiGNFdbjm7ORX++jddLoKxpk2Eqhq2UiBZCX2sXwqicdz6zpyw46DpobSz3TNRoUTxFcbpEnxnK69WF4pdwulsJyOAb/S6IJKbEJLtrF9+uOEXmKmoQC55pRmFFrCJakUHhXuM4dZiBuoItNTzWk6FrD8Wd3fM8rnfH9xGjiY/XnxhBS5wZp7CdToJ6b9kbif14zp+S4NZQ6ywm1+D6U5IqT4aOaeEdaFKQGnoCw0mflogcWBPkyC76EaPrlv6RWKUcH5cPLSunkdFLHEtthu2yfReyInbBzdsGqTLB79sie2UvwEDwFr8Hb9+hMMNnZZr8QfHwBGEagVQ==</latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>

From there it is easy to generalize to arbitrary state in the SL(2) sector:

<latexit sha1_base64="ukjGk9i0Qq/cyOFX+ZanYGCyuXc="></latexit>

hQAQBi2 / �AB

<latexit sha1_base64="u6ljJ1r2d2mSH5/8no8NZpme5Z8=">AAACKnicbVBNSwMxFMz6WetX1aOXYBE8lV1R9NjWi8cWrArdZXmbvrbBbHZJskJZ+nu8+Fe89KAUr/4Qs20PWh0ITGbeI5mJUsG1cd2ps7K6tr6xWdoqb+/s7u1XDg7vdZIphh2WiEQ9RqBRcIkdw43Ax1QhxJHAh+jppvAfnlFpnsg7M0oxiGEgeZ8zMFYKKw1fgBwIpH4MZshA5O1x2Ph1a1JfzWbCc+qnKklNQv0eCgNh3miOw0rVrbkz0L/EW5AqWaAVViZ+L2FZjNIwAVp3PTc1QQ7KcCZwXPYzjSmwJxhg11IJMeogn0Ud01Or9Gg/UfZIQ2fqz40cYq1HcWQniwh62SvE/7xuZvrXQc5lmhmUbP5QPxPUhi16oz2ukBkxsgSY4vavlA1BATO23bItwVuO/Jfcn9e8i9pl+6Jaby7qKJFjckLOiEeuSJ3ckhbpEEZeyBt5Jx/OqzNxps7nfHTFWewckV9wvr4B6VOnkQ==</latexit>

This provides an orthogonal measure for twist 2.

<latexit sha1_base64="DqIPHCY7R1d+48dT93kdLJjT+Nc=">AAACGXicbVA9SwNBEN3z2/gVtbRZDIJVuAuKlqKNpYL5gBjC3GYuWdzbPXbnIiH4N2z8KzYWilhq5b9xE1No9FWP92aYNy/OlHQUhp/BzOzc/MLi0nJhZXVtfaO4uVVzJrcCq8IoYxsxOFRSY5UkKWxkFiGNFdbjm7ORX++jddLoKxpk2Eqhq2UiBZCX2sXwqicdz6zpyw46DpobSz3TNRoUTxFcbpEnxnK69WF4pdwulsJyOAb/S6IJKbEJLtrF9+uOEXmKmoQC55pRmFFrCJakUHhXuM4dZiBuoItNTzWk6FrD8Wd3fM8rnfH9xGjiY/XnxhBS5wZp7CdToJ6b9kbif14zp+S4NZQ6ywm1+D6U5IqT4aOaeEdaFKQGnoCw0mflogcWBPkyC76EaPrlv6RWKUcH5cPLSunkdFLHEtthu2yfReyInbBzdsGqTLB79sie2UvwEDwFr8Hb9+hMMNnZZr8QfHwBGEagVQ==</latexit>

hQA, QBi` =
✓
JA + JB + `� 1

`� 1

◆Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="RC2F0gg5OwI/QCC7GdE3AErJQUY="></latexit>



Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>

From there it is easy to generalize to arbitrary state in the SL(2) sector:

<latexit sha1_base64="ukjGk9i0Qq/cyOFX+ZanYGCyuXc="></latexit>

hQAQBi2 / �AB

<latexit sha1_base64="u6ljJ1r2d2mSH5/8no8NZpme5Z8=">AAACKnicbVBNSwMxFMz6WetX1aOXYBE8lV1R9NjWi8cWrArdZXmbvrbBbHZJskJZ+nu8+Fe89KAUr/4Qs20PWh0ITGbeI5mJUsG1cd2ps7K6tr6xWdoqb+/s7u1XDg7vdZIphh2WiEQ9RqBRcIkdw43Ax1QhxJHAh+jppvAfnlFpnsg7M0oxiGEgeZ8zMFYKKw1fgBwIpH4MZshA5O1x2Ph1a1JfzWbCc+qnKklNQv0eCgNh3miOw0rVrbkz0L/EW5AqWaAVViZ+L2FZjNIwAVp3PTc1QQ7KcCZwXPYzjSmwJxhg11IJMeogn0Ud01Or9Gg/UfZIQ2fqz40cYq1HcWQniwh62SvE/7xuZvrXQc5lmhmUbP5QPxPUhi16oz2ukBkxsgSY4vavlA1BATO23bItwVuO/Jfcn9e8i9pl+6Jaby7qKJFjckLOiEeuSJ3ckhbpEEZeyBt5Jx/OqzNxps7nfHTFWewckV9wvr4B6VOnkQ==</latexit>

This provides an orthogonal measure for twist 2.

<latexit sha1_base64="DqIPHCY7R1d+48dT93kdLJjT+Nc=">AAACGXicbVA9SwNBEN3z2/gVtbRZDIJVuAuKlqKNpYL5gBjC3GYuWdzbPXbnIiH4N2z8KzYWilhq5b9xE1No9FWP92aYNy/OlHQUhp/BzOzc/MLi0nJhZXVtfaO4uVVzJrcCq8IoYxsxOFRSY5UkKWxkFiGNFdbjm7ORX++jddLoKxpk2Eqhq2UiBZCX2sXwqicdz6zpyw46DpobSz3TNRoUTxFcbpEnxnK69WF4pdwulsJyOAb/S6IJKbEJLtrF9+uOEXmKmoQC55pRmFFrCJakUHhXuM4dZiBuoItNTzWk6FrD8Wd3fM8rnfH9xGjiY/XnxhBS5wZp7CdToJ6b9kbif14zp+S4NZQ6ywm1+D6U5IqT4aOaeEdaFKQGnoCw0mflogcWBPkyC76EaPrlv6RWKUcH5cPLSunkdFLHEtthu2yfReyInbBzdsGqTLB79sie2UvwEDwFr8Hb9+hMMNnZZr8QfHwBGEagVQ==</latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

hQA, QBi` =
✓
JA + JB + `� 1

`� 1

◆Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="RC2F0gg5OwI/QCC7GdE3AErJQUY="></latexit>



µ2(u, v)/µ
tree
2 = (1 + g2⇡2

�
(tanh(⇡u) + tanh(⇡v))2 � 4/3

�

<latexit sha1_base64="05qrUDmWUWkZL+/PXn9Ax2vTnQ4="></latexit>

Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>

From there it is easy to generalize to arbitrary state in the SL(2) sector:

<latexit sha1_base64="ukjGk9i0Qq/cyOFX+ZanYGCyuXc="></latexit>

hQAQBi2 / �AB

<latexit sha1_base64="u6ljJ1r2d2mSH5/8no8NZpme5Z8=">AAACKnicbVBNSwMxFMz6WetX1aOXYBE8lV1R9NjWi8cWrArdZXmbvrbBbHZJskJZ+nu8+Fe89KAUr/4Qs20PWh0ITGbeI5mJUsG1cd2ps7K6tr6xWdoqb+/s7u1XDg7vdZIphh2WiEQ9RqBRcIkdw43Ax1QhxJHAh+jppvAfnlFpnsg7M0oxiGEgeZ8zMFYKKw1fgBwIpH4MZshA5O1x2Ph1a1JfzWbCc+qnKklNQv0eCgNh3miOw0rVrbkz0L/EW5AqWaAVViZ+L2FZjNIwAVp3PTc1QQ7KcCZwXPYzjSmwJxhg11IJMeogn0Ud01Or9Gg/UfZIQ2fqz40cYq1HcWQniwh62SvE/7xuZvrXQc5lmhmUbP5QPxPUhi16oz2ukBkxsgSY4vavlA1BATO23bItwVuO/Jfcn9e8i9pl+6Jaby7qKJFjckLOiEeuSJ3ckhbpEEZeyBt5Jx/OqzNxps7nfHTFWewckV9wvr4B6VOnkQ==</latexit>

This provides an orthogonal measure for twist 2.

<latexit sha1_base64="DqIPHCY7R1d+48dT93kdLJjT+Nc=">AAACGXicbVA9SwNBEN3z2/gVtbRZDIJVuAuKlqKNpYL5gBjC3GYuWdzbPXbnIiH4N2z8KzYWilhq5b9xE1No9FWP92aYNy/OlHQUhp/BzOzc/MLi0nJhZXVtfaO4uVVzJrcCq8IoYxsxOFRSY5UkKWxkFiGNFdbjm7ORX++jddLoKxpk2Eqhq2UiBZCX2sXwqicdz6zpyw46DpobSz3TNRoUTxFcbpEnxnK69WF4pdwulsJyOAb/S6IJKbEJLtrF9+uOEXmKmoQC55pRmFFrCJakUHhXuM4dZiBuoItNTzWk6FrD8Wd3fM8rnfH9xGjiY/XnxhBS5wZp7CdToJ6b9kbif14zp+S4NZQ6ywm1+D6U5IqT4aOaeEdaFKQGnoCw0mflogcWBPkyC76EaPrlv6RWKUcH5cPLSunkdFLHEtthu2yfReyInbBzdsGqTLB79sie2UvwEDwFr8Hb9+hMMNnZZr8QfHwBGEagVQ==</latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

hQA, QBi` =
✓
JA + JB + `� 1

`� 1

◆Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="RC2F0gg5OwI/QCC7GdE3AErJQUY="></latexit>



µ2(u, v)/µ
tree
2 = (1 + g2⇡2

�
(tanh(⇡u) + tanh(⇡v))2 � 4/3

�

<latexit sha1_base64="05qrUDmWUWkZL+/PXn9Ax2vTnQ4="></latexit>

J = J + g2Q+
1

<latexit sha1_base64="R0YJR4hgyZ+l+vLcFMeY/rovTvM=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRhEJJSkUvQtGL9NSCbYU2DZvtpl262YTdjVBC8eJf8eJBEa/+Cm/+GzdtDtr6YODx3gwz87yIUaks69vIrayurW/kNwtb2zu7e+b+QVuGscCkhUMWinsPScIoJy1FFSP3kSAo8BjpeOOb1O88ECFpyO/UJCJOgIac+hQjpSXXPOoFSI08L6lPr2AdluCwX4FN1+6XXLNola0Z4DKxM1IEGRqu+dUbhDgOCFeYISm7thUpJ0FCUczItNCLJYkQHqMh6WrKUUCkk8xemMJTrQygHwpdXMGZ+nsiQYGUk8DTnenBctFLxf+8bqz8SyehPIoV4Xi+yI8ZVCFM84ADKghWbKIJwoLqWyEeIYGw0qkVdAj24svLpF0p29XyebNarF1nceTBMTgBZ8AGF6AGbkEDtAAGj+AZvII348l4Md6Nj3lrzshmDsEfGJ8/F1CVTA==</latexit>

Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>

From there it is easy to generalize to arbitrary state in the SL(2) sector:

<latexit sha1_base64="ukjGk9i0Qq/cyOFX+ZanYGCyuXc="></latexit>

hQAQBi2 / �AB

<latexit sha1_base64="u6ljJ1r2d2mSH5/8no8NZpme5Z8=">AAACKnicbVBNSwMxFMz6WetX1aOXYBE8lV1R9NjWi8cWrArdZXmbvrbBbHZJskJZ+nu8+Fe89KAUr/4Qs20PWh0ITGbeI5mJUsG1cd2ps7K6tr6xWdoqb+/s7u1XDg7vdZIphh2WiEQ9RqBRcIkdw43Ax1QhxJHAh+jppvAfnlFpnsg7M0oxiGEgeZ8zMFYKKw1fgBwIpH4MZshA5O1x2Ph1a1JfzWbCc+qnKklNQv0eCgNh3miOw0rVrbkz0L/EW5AqWaAVViZ+L2FZjNIwAVp3PTc1QQ7KcCZwXPYzjSmwJxhg11IJMeogn0Ud01Or9Gg/UfZIQ2fqz40cYq1HcWQniwh62SvE/7xuZvrXQc5lmhmUbP5QPxPUhi16oz2ukBkxsgSY4vavlA1BATO23bItwVuO/Jfcn9e8i9pl+6Jaby7qKJFjckLOiEeuSJ3ckhbpEEZeyBt5Jx/OqzNxps7nfHTFWewckV9wvr4B6VOnkQ==</latexit>

This provides an orthogonal measure for twist 2.

<latexit sha1_base64="DqIPHCY7R1d+48dT93kdLJjT+Nc=">AAACGXicbVA9SwNBEN3z2/gVtbRZDIJVuAuKlqKNpYL5gBjC3GYuWdzbPXbnIiH4N2z8KzYWilhq5b9xE1No9FWP92aYNy/OlHQUhp/BzOzc/MLi0nJhZXVtfaO4uVVzJrcCq8IoYxsxOFRSY5UkKWxkFiGNFdbjm7ORX++jddLoKxpk2Eqhq2UiBZCX2sXwqicdz6zpyw46DpobSz3TNRoUTxFcbpEnxnK69WF4pdwulsJyOAb/S6IJKbEJLtrF9+uOEXmKmoQC55pRmFFrCJakUHhXuM4dZiBuoItNTzWk6FrD8Wd3fM8rnfH9xGjiY/XnxhBS5wZp7CdToJ6b9kbif14zp+S4NZQ6ywm1+D6U5IqT4aOaeEdaFKQGnoCw0mflogcWBPkyC76EaPrlv6RWKUcH5cPLSunkdFLHEtthu2yfReyInbBzdsGqTLB79sie2UvwEDwFr8Hb9+hMMNnZZr8QfHwBGEagVQ==</latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

hQA, QBi` =
✓
JA + JB + `� 1

`� 1

◆Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="RC2F0gg5OwI/QCC7GdE3AErJQUY="></latexit>



µ2(u, v)/µ
tree
2 = (1 + g2⇡2

�
(tanh(⇡u) + tanh(⇡v))2 � 4/3

�

<latexit sha1_base64="05qrUDmWUWkZL+/PXn9Ax2vTnQ4="></latexit>

J = J + g2Q+
1

<latexit sha1_base64="R0YJR4hgyZ+l+vLcFMeY/rovTvM=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRhEJJSkUvQtGL9NSCbYU2DZvtpl262YTdjVBC8eJf8eJBEa/+Cm/+GzdtDtr6YODx3gwz87yIUaks69vIrayurW/kNwtb2zu7e+b+QVuGscCkhUMWinsPScIoJy1FFSP3kSAo8BjpeOOb1O88ECFpyO/UJCJOgIac+hQjpSXXPOoFSI08L6lPr2AdluCwX4FN1+6XXLNola0Z4DKxM1IEGRqu+dUbhDgOCFeYISm7thUpJ0FCUczItNCLJYkQHqMh6WrKUUCkk8xemMJTrQygHwpdXMGZ+nsiQYGUk8DTnenBctFLxf+8bqz8SyehPIoV4Xi+yI8ZVCFM84ADKghWbKIJwoLqWyEeIYGw0qkVdAj24svLpF0p29XyebNarF1nceTBMTgBZ8AGF6AGbkEDtAAGj+AZvII348l4Md6Nj3lrzshmDsEfGJ8/F1CVTA==</latexit>

(C•��)2 =
J!2
(2J)!

h1,QJi2`
hQJ ,QJiL

<latexit sha1_base64="NmnMu6Aczq3ncy/qpS1TsS6I/s8="></latexit>

Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>

From there it is easy to generalize to arbitrary state in the SL(2) sector:

<latexit sha1_base64="ukjGk9i0Qq/cyOFX+ZanYGCyuXc="></latexit>

hQAQBi2 / �AB

<latexit sha1_base64="u6ljJ1r2d2mSH5/8no8NZpme5Z8=">AAACKnicbVBNSwMxFMz6WetX1aOXYBE8lV1R9NjWi8cWrArdZXmbvrbBbHZJskJZ+nu8+Fe89KAUr/4Qs20PWh0ITGbeI5mJUsG1cd2ps7K6tr6xWdoqb+/s7u1XDg7vdZIphh2WiEQ9RqBRcIkdw43Ax1QhxJHAh+jppvAfnlFpnsg7M0oxiGEgeZ8zMFYKKw1fgBwIpH4MZshA5O1x2Ph1a1JfzWbCc+qnKklNQv0eCgNh3miOw0rVrbkz0L/EW5AqWaAVViZ+L2FZjNIwAVp3PTc1QQ7KcCZwXPYzjSmwJxhg11IJMeogn0Ud01Or9Gg/UfZIQ2fqz40cYq1HcWQniwh62SvE/7xuZvrXQc5lmhmUbP5QPxPUhi16oz2ukBkxsgSY4vavlA1BATO23bItwVuO/Jfcn9e8i9pl+6Jaby7qKJFjckLOiEeuSJ3ckhbpEEZeyBt5Jx/OqzNxps7nfHTFWewckV9wvr4B6VOnkQ==</latexit>

This provides an orthogonal measure for twist 2.

<latexit sha1_base64="DqIPHCY7R1d+48dT93kdLJjT+Nc=">AAACGXicbVA9SwNBEN3z2/gVtbRZDIJVuAuKlqKNpYL5gBjC3GYuWdzbPXbnIiH4N2z8KzYWilhq5b9xE1No9FWP92aYNy/OlHQUhp/BzOzc/MLi0nJhZXVtfaO4uVVzJrcCq8IoYxsxOFRSY5UkKWxkFiGNFdbjm7ORX++jddLoKxpk2Eqhq2UiBZCX2sXwqicdz6zpyw46DpobSz3TNRoUTxFcbpEnxnK69WF4pdwulsJyOAb/S6IJKbEJLtrF9+uOEXmKmoQC55pRmFFrCJakUHhXuM4dZiBuoItNTzWk6FrD8Wd3fM8rnfH9xGjiY/XnxhBS5wZp7CdToJ6b9kbif14zp+S4NZQ6ywm1+D6U5IqT4aOaeEdaFKQGnoCw0mflogcWBPkyC76EaPrlv6RWKUcH5cPLSunkdFLHEtthu2yfReyInbBzdsGqTLB79sie2UvwEDwFr8Hb9+hMMNnZZr8QfHwBGEagVQ==</latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

hQA, QBi` =
✓
JA + JB + `� 1

`� 1

◆Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="RC2F0gg5OwI/QCC7GdE3AErJQUY="></latexit>



µ2(u, v)/µ
tree
2 = (1 + g2⇡2

�
(tanh(⇡u) + tanh(⇡v))2 � 4/3

�

<latexit sha1_base64="05qrUDmWUWkZL+/PXn9Ax2vTnQ4="></latexit>

J = J + g2Q+
1

<latexit sha1_base64="R0YJR4hgyZ+l+vLcFMeY/rovTvM=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRhEJJSkUvQtGL9NSCbYU2DZvtpl262YTdjVBC8eJf8eJBEa/+Cm/+GzdtDtr6YODx3gwz87yIUaks69vIrayurW/kNwtb2zu7e+b+QVuGscCkhUMWinsPScIoJy1FFSP3kSAo8BjpeOOb1O88ECFpyO/UJCJOgIac+hQjpSXXPOoFSI08L6lPr2AdluCwX4FN1+6XXLNola0Z4DKxM1IEGRqu+dUbhDgOCFeYISm7thUpJ0FCUczItNCLJYkQHqMh6WrKUUCkk8xemMJTrQygHwpdXMGZ+nsiQYGUk8DTnenBctFLxf+8bqz8SyehPIoV4Xi+yI8ZVCFM84ADKghWbKIJwoLqWyEeIYGw0qkVdAj24svLpF0p29XyebNarF1nceTBMTgBZ8AGF6AGbkEDtAAGj+AZvII348l4Md6Nj3lrzshmDsEfGJ8/F1CVTA==</latexit>

(C•��)2 =
J!2
(2J)!

h1,QJi2`
hQJ ,QJiL

<latexit sha1_base64="NmnMu6Aczq3ncy/qpS1TsS6I/s8="></latexit>

Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>

Lessons:

<latexit sha1_base64="MNhBvE+vATQtne0SLZ8Ynyeg7j8=">AAAB73icbVA9SwNBEJ2LXzF+RS1tDoNgFe6ColgFbSwsIpgPSI6wt5kkS/Z2z909IRz5EzYWitj6d+z8N26SKzTxwcDjvRlm5oUxZ9p43reTW1ldW9/Ibxa2tnd294r7Bw0tE0WxTiWXqhUSjZwJrBtmOLZihSQKOTbD0c3Ubz6h0kyKBzOOMYjIQLA+o8RYqXWHWkuhr7rFklf2ZnCXiZ+REmSodYtfnZ6kSYTCUE60bvtebIKUKMMox0mhk2iMCR2RAbYtFSRCHaSzeyfuiVV6bl8qW8K4M/X3REoircdRaDsjYoZ60ZuK/3ntxPQvg5SJODEo6HxRP+Guke70ebfHFFLDx5YQqpi91aVDogg1NqKCDcFffHmZNCpl/6x8fl8pVa+zOPJwBMdwCj5cQBVuoQZ1oMDhGV7hzXl0Xpx352PemnOymUP4A+fzB/4fj/E=</latexit>

From there it is easy to generalize to arbitrary state in the SL(2) sector:

<latexit sha1_base64="ukjGk9i0Qq/cyOFX+ZanYGCyuXc="></latexit>

hQAQBi2 / �AB

<latexit sha1_base64="u6ljJ1r2d2mSH5/8no8NZpme5Z8=">AAACKnicbVBNSwMxFMz6WetX1aOXYBE8lV1R9NjWi8cWrArdZXmbvrbBbHZJskJZ+nu8+Fe89KAUr/4Qs20PWh0ITGbeI5mJUsG1cd2ps7K6tr6xWdoqb+/s7u1XDg7vdZIphh2WiEQ9RqBRcIkdw43Ax1QhxJHAh+jppvAfnlFpnsg7M0oxiGEgeZ8zMFYKKw1fgBwIpH4MZshA5O1x2Ph1a1JfzWbCc+qnKklNQv0eCgNh3miOw0rVrbkz0L/EW5AqWaAVViZ+L2FZjNIwAVp3PTc1QQ7KcCZwXPYzjSmwJxhg11IJMeogn0Ud01Or9Gg/UfZIQ2fqz40cYq1HcWQniwh62SvE/7xuZvrXQc5lmhmUbP5QPxPUhi16oz2ukBkxsgSY4vavlA1BATO23bItwVuO/Jfcn9e8i9pl+6Jaby7qKJFjckLOiEeuSJ3ckhbpEEZeyBt5Jx/OqzNxps7nfHTFWewckV9wvr4B6VOnkQ==</latexit>

This provides an orthogonal measure for twist 2.

<latexit sha1_base64="DqIPHCY7R1d+48dT93kdLJjT+Nc=">AAACGXicbVA9SwNBEN3z2/gVtbRZDIJVuAuKlqKNpYL5gBjC3GYuWdzbPXbnIiH4N2z8KzYWilhq5b9xE1No9FWP92aYNy/OlHQUhp/BzOzc/MLi0nJhZXVtfaO4uVVzJrcCq8IoYxsxOFRSY5UkKWxkFiGNFdbjm7ORX++jddLoKxpk2Eqhq2UiBZCX2sXwqicdz6zpyw46DpobSz3TNRoUTxFcbpEnxnK69WF4pdwulsJyOAb/S6IJKbEJLtrF9+uOEXmKmoQC55pRmFFrCJakUHhXuM4dZiBuoItNTzWk6FrD8Wd3fM8rnfH9xGjiY/XnxhBS5wZp7CdToJ6b9kbif14zp+S4NZQ6ywm1+D6U5IqT4aOaeEdaFKQGnoCw0mflogcWBPkyC76EaPrlv6RWKUcH5cPLSunkdFLHEtthu2yfReyInbBzdsGqTLB79sie2UvwEDwFr8Hb9+hMMNnZZr8QfHwBGEagVQ==</latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

hQA, QBi` =
✓
JA + JB + `� 1

`� 1

◆Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="RC2F0gg5OwI/QCC7GdE3AErJQUY="></latexit>



µ2(u, v)/µ
tree
2 = (1 + g2⇡2

�
(tanh(⇡u) + tanh(⇡v))2 � 4/3

�

<latexit sha1_base64="05qrUDmWUWkZL+/PXn9Ax2vTnQ4="></latexit>

J = J + g2Q+
1

<latexit sha1_base64="R0YJR4hgyZ+l+vLcFMeY/rovTvM=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRhEJJSkUvQtGL9NSCbYU2DZvtpl262YTdjVBC8eJf8eJBEa/+Cm/+GzdtDtr6YODx3gwz87yIUaks69vIrayurW/kNwtb2zu7e+b+QVuGscCkhUMWinsPScIoJy1FFSP3kSAo8BjpeOOb1O88ECFpyO/UJCJOgIac+hQjpSXXPOoFSI08L6lPr2AdluCwX4FN1+6XXLNola0Z4DKxM1IEGRqu+dUbhDgOCFeYISm7thUpJ0FCUczItNCLJYkQHqMh6WrKUUCkk8xemMJTrQygHwpdXMGZ+nsiQYGUk8DTnenBctFLxf+8bqz8SyehPIoV4Xi+yI8ZVCFM84ADKghWbKIJwoLqWyEeIYGw0qkVdAj24svLpF0p29XyebNarF1nceTBMTgBZ8AGF6AGbkEDtAAGj+AZvII348l4Md6Nj3lrzshmDsEfGJ8/F1CVTA==</latexit>

(C•��)2 =
J!2
(2J)!

h1,QJi2`
hQJ ,QJiL

<latexit sha1_base64="NmnMu6Aczq3ncy/qpS1TsS6I/s8="></latexit>

Q gets dressed (no longer polynomial)

<latexit sha1_base64="nxBbWfh4MhcRYpqHDRKkCWsL9Ew=">AAACDnicbVC7SgNBFJ31GeMramkzGAKxCbtB0TJoY5mAeUCyhNnZm82Q2ZllZlZYQr7Axl+xsVDE1trOv3HyKDTxwIXDOfdy7z1Bwpk2rvvtrK1vbG5t53byu3v7B4eFo+OWlqmi0KSSS9UJiAbOBDQNMxw6iQISBxzaweh26rcfQGkmxb3JEvBjEgk2YJQYK/ULpQaOwGgcKtAaQlwWEnMpIlA4kTwTMmaEn/cLRbfizoBXibcgRbRAvV/46oWSpjEIQznRuuu5ifHHRBlGOUzyvVRDQuiIRNC1VJAYtD+evTPBpXR6yUAqW8Lgmfp7YkxirbM4sJ0xMUO97E3F/7xuagbX/piJJDUg6HzRIOXYSDzNBodMATU8s4RQxeytmA6JItTYBPM2BG/55VXSqla8i8plo1qs3SziyKFTdIbKyENXqIbuUB01EUWP6Bm9ojfnyXlx3p2Peeuas5g5QX/gfP4AUUmbqg==</latexit>

Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>

Lessons:

<latexit sha1_base64="MNhBvE+vATQtne0SLZ8Ynyeg7j8=">AAAB73icbVA9SwNBEJ2LXzF+RS1tDoNgFe6ColgFbSwsIpgPSI6wt5kkS/Z2z909IRz5EzYWitj6d+z8N26SKzTxwcDjvRlm5oUxZ9p43reTW1ldW9/Ibxa2tnd294r7Bw0tE0WxTiWXqhUSjZwJrBtmOLZihSQKOTbD0c3Ubz6h0kyKBzOOMYjIQLA+o8RYqXWHWkuhr7rFklf2ZnCXiZ+REmSodYtfnZ6kSYTCUE60bvtebIKUKMMox0mhk2iMCR2RAbYtFSRCHaSzeyfuiVV6bl8qW8K4M/X3REoircdRaDsjYoZ60ZuK/3ntxPQvg5SJODEo6HxRP+Guke70ebfHFFLDx5YQqpi91aVDogg1NqKCDcFffHmZNCpl/6x8fl8pVa+zOPJwBMdwCj5cQBVuoQZ1oMDhGV7hzXl0Xpx352PemnOymUP4A+fzB/4fj/E=</latexit>

From there it is easy to generalize to arbitrary state in the SL(2) sector:

<latexit sha1_base64="ukjGk9i0Qq/cyOFX+ZanYGCyuXc="></latexit>

hQAQBi2 / �AB

<latexit sha1_base64="u6ljJ1r2d2mSH5/8no8NZpme5Z8=">AAACKnicbVBNSwMxFMz6WetX1aOXYBE8lV1R9NjWi8cWrArdZXmbvrbBbHZJskJZ+nu8+Fe89KAUr/4Qs20PWh0ITGbeI5mJUsG1cd2ps7K6tr6xWdoqb+/s7u1XDg7vdZIphh2WiEQ9RqBRcIkdw43Ax1QhxJHAh+jppvAfnlFpnsg7M0oxiGEgeZ8zMFYKKw1fgBwIpH4MZshA5O1x2Ph1a1JfzWbCc+qnKklNQv0eCgNh3miOw0rVrbkz0L/EW5AqWaAVViZ+L2FZjNIwAVp3PTc1QQ7KcCZwXPYzjSmwJxhg11IJMeogn0Ud01Or9Gg/UfZIQ2fqz40cYq1HcWQniwh62SvE/7xuZvrXQc5lmhmUbP5QPxPUhi16oz2ukBkxsgSY4vavlA1BATO23bItwVuO/Jfcn9e8i9pl+6Jaby7qKJFjckLOiEeuSJ3ckhbpEEZeyBt5Jx/OqzNxps7nfHTFWewckV9wvr4B6VOnkQ==</latexit>

This provides an orthogonal measure for twist 2.

<latexit sha1_base64="DqIPHCY7R1d+48dT93kdLJjT+Nc=">AAACGXicbVA9SwNBEN3z2/gVtbRZDIJVuAuKlqKNpYL5gBjC3GYuWdzbPXbnIiH4N2z8KzYWilhq5b9xE1No9FWP92aYNy/OlHQUhp/BzOzc/MLi0nJhZXVtfaO4uVVzJrcCq8IoYxsxOFRSY5UkKWxkFiGNFdbjm7ORX++jddLoKxpk2Eqhq2UiBZCX2sXwqicdz6zpyw46DpobSz3TNRoUTxFcbpEnxnK69WF4pdwulsJyOAb/S6IJKbEJLtrF9+uOEXmKmoQC55pRmFFrCJakUHhXuM4dZiBuoItNTzWk6FrD8Wd3fM8rnfH9xGjiY/XnxhBS5wZp7CdToJ6b9kbif14zp+S4NZQ6ywm1+D6U5IqT4aOaeEdaFKQGnoCw0mflogcWBPkyC76EaPrlv6RWKUcH5cPLSunkdFLHEtthu2yfReyInbBzdsGqTLB79sie2UvwEDwFr8Hb9+hMMNnZZr8QfHwBGEagVQ==</latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

hQA, QBi` =
✓
JA + JB + `� 1

`� 1

◆Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="RC2F0gg5OwI/QCC7GdE3AErJQUY="></latexit>



µ2(u, v)/µ
tree
2 = (1 + g2⇡2

�
(tanh(⇡u) + tanh(⇡v))2 � 4/3

�

<latexit sha1_base64="05qrUDmWUWkZL+/PXn9Ax2vTnQ4="></latexit>

J = J + g2Q+
1

<latexit sha1_base64="R0YJR4hgyZ+l+vLcFMeY/rovTvM=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRhEJJSkUvQtGL9NSCbYU2DZvtpl262YTdjVBC8eJf8eJBEa/+Cm/+GzdtDtr6YODx3gwz87yIUaks69vIrayurW/kNwtb2zu7e+b+QVuGscCkhUMWinsPScIoJy1FFSP3kSAo8BjpeOOb1O88ECFpyO/UJCJOgIac+hQjpSXXPOoFSI08L6lPr2AdluCwX4FN1+6XXLNola0Z4DKxM1IEGRqu+dUbhDgOCFeYISm7thUpJ0FCUczItNCLJYkQHqMh6WrKUUCkk8xemMJTrQygHwpdXMGZ+nsiQYGUk8DTnenBctFLxf+8bqz8SyehPIoV4Xi+yI8ZVCFM84ADKghWbKIJwoLqWyEeIYGw0qkVdAj24svLpF0p29XyebNarF1nceTBMTgBZ8AGF6AGbkEDtAAGj+AZvII348l4Md6Nj3lrzshmDsEfGJ8/F1CVTA==</latexit>

(C•��)2 =
J!2
(2J)!

h1,QJi2`
hQJ ,QJiL

<latexit sha1_base64="NmnMu6Aczq3ncy/qpS1TsS6I/s8="></latexit>

Q gets dressed (no longer polynomial)

<latexit sha1_base64="nxBbWfh4MhcRYpqHDRKkCWsL9Ew=">AAACDnicbVC7SgNBFJ31GeMramkzGAKxCbtB0TJoY5mAeUCyhNnZm82Q2ZllZlZYQr7Axl+xsVDE1trOv3HyKDTxwIXDOfdy7z1Bwpk2rvvtrK1vbG5t53byu3v7B4eFo+OWlqmi0KSSS9UJiAbOBDQNMxw6iQISBxzaweh26rcfQGkmxb3JEvBjEgk2YJQYK/ULpQaOwGgcKtAaQlwWEnMpIlA4kTwTMmaEn/cLRbfizoBXibcgRbRAvV/46oWSpjEIQznRuuu5ifHHRBlGOUzyvVRDQuiIRNC1VJAYtD+evTPBpXR6yUAqW8Lgmfp7YkxirbM4sJ0xMUO97E3F/7xuagbX/piJJDUg6HzRIOXYSDzNBodMATU8s4RQxeytmA6JItTYBPM2BG/55VXSqla8i8plo1qs3SziyKFTdIbKyENXqIbuUB01EUWP6Bm9ojfnyXlx3p2Peeuas5g5QX/gfP4AUUmbqg==</latexit>

Measure and norm gets corrected

<latexit sha1_base64="U6/i4+76P1lT/vqQdYOowgfQhQo=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswm5QtAza2AgRzAOSEGZnb5Ih81hmZoWwpLTxV2wsFLH1E+z8G2eTFJp4YOBwzr3cOSeMOTPW97+9peWV1bX13EZ+c2t7Z7ewt183KtEUalRxpZshMcCZhJpllkMz1kBEyKERDq8zv/EA2jAl7+0oho4gfcl6jBLrpG7h6BaISTRgIiMslRa4D9ZgqrQGaiHqFop+yZ8AL5JgRopohmq38NWOFE0ESEs5MaYV+LHtpERbRjmM8+3EQEzokPSh5agkAkwnnQQZ4xOnRLintHvS4on6eyMlwpiRCN2kIHZg5r1M/M9rJbZ32UmZjBMLkk4P9RKOrcJZKzhiWVw+coRQzdxfMR0QTVwF2uRdCcF85EVSL5eCs9L5XblYuZrVkUOH6BidogBdoAq6QVVUQxQ9omf0it68J+/Fe/c+pqNL3mznAP2B9/kDZMWZlg==</latexit>

Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>

Lessons:

<latexit sha1_base64="MNhBvE+vATQtne0SLZ8Ynyeg7j8=">AAAB73icbVA9SwNBEJ2LXzF+RS1tDoNgFe6ColgFbSwsIpgPSI6wt5kkS/Z2z909IRz5EzYWitj6d+z8N26SKzTxwcDjvRlm5oUxZ9p43reTW1ldW9/Ibxa2tnd294r7Bw0tE0WxTiWXqhUSjZwJrBtmOLZihSQKOTbD0c3Ubz6h0kyKBzOOMYjIQLA+o8RYqXWHWkuhr7rFklf2ZnCXiZ+REmSodYtfnZ6kSYTCUE60bvtebIKUKMMox0mhk2iMCR2RAbYtFSRCHaSzeyfuiVV6bl8qW8K4M/X3REoircdRaDsjYoZ60ZuK/3ntxPQvg5SJODEo6HxRP+Guke70ebfHFFLDx5YQqpi91aVDogg1NqKCDcFffHmZNCpl/6x8fl8pVa+zOPJwBMdwCj5cQBVuoQZ1oMDhGV7hzXl0Xpx352PemnOymUP4A+fzB/4fj/E=</latexit>

From there it is easy to generalize to arbitrary state in the SL(2) sector:

<latexit sha1_base64="ukjGk9i0Qq/cyOFX+ZanYGCyuXc="></latexit>

hQAQBi2 / �AB

<latexit sha1_base64="u6ljJ1r2d2mSH5/8no8NZpme5Z8=">AAACKnicbVBNSwMxFMz6WetX1aOXYBE8lV1R9NjWi8cWrArdZXmbvrbBbHZJskJZ+nu8+Fe89KAUr/4Qs20PWh0ITGbeI5mJUsG1cd2ps7K6tr6xWdoqb+/s7u1XDg7vdZIphh2WiEQ9RqBRcIkdw43Ax1QhxJHAh+jppvAfnlFpnsg7M0oxiGEgeZ8zMFYKKw1fgBwIpH4MZshA5O1x2Ph1a1JfzWbCc+qnKklNQv0eCgNh3miOw0rVrbkz0L/EW5AqWaAVViZ+L2FZjNIwAVp3PTc1QQ7KcCZwXPYzjSmwJxhg11IJMeogn0Ud01Or9Gg/UfZIQ2fqz40cYq1HcWQniwh62SvE/7xuZvrXQc5lmhmUbP5QPxPUhi16oz2ukBkxsgSY4vavlA1BATO23bItwVuO/Jfcn9e8i9pl+6Jaby7qKJFjckLOiEeuSJ3ckhbpEEZeyBt5Jx/OqzNxps7nfHTFWewckV9wvr4B6VOnkQ==</latexit>

This provides an orthogonal measure for twist 2.

<latexit sha1_base64="DqIPHCY7R1d+48dT93kdLJjT+Nc=">AAACGXicbVA9SwNBEN3z2/gVtbRZDIJVuAuKlqKNpYL5gBjC3GYuWdzbPXbnIiH4N2z8KzYWilhq5b9xE1No9FWP92aYNy/OlHQUhp/BzOzc/MLi0nJhZXVtfaO4uVVzJrcCq8IoYxsxOFRSY5UkKWxkFiGNFdbjm7ORX++jddLoKxpk2Eqhq2UiBZCX2sXwqicdz6zpyw46DpobSz3TNRoUTxFcbpEnxnK69WF4pdwulsJyOAb/S6IJKbEJLtrF9+uOEXmKmoQC55pRmFFrCJakUHhXuM4dZiBuoItNTzWk6FrD8Wd3fM8rnfH9xGjiY/XnxhBS5wZp7CdToJ6b9kbif14zp+S4NZQ6ywm1+D6U5IqT4aOaeEdaFKQGnoCw0mflogcWBPkyC76EaPrlv6RWKUcH5cPLSunkdFLHEtthu2yfReyInbBzdsGqTLB79sie2UvwEDwFr8Hb9+hMMNnZZr8QfHwBGEagVQ==</latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

hQA, QBi` =
✓
JA + JB + `� 1

`� 1

◆Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="RC2F0gg5OwI/QCC7GdE3AErJQUY="></latexit>



µ2(u, v)/µ
tree
2 = (1 + g2⇡2

�
(tanh(⇡u) + tanh(⇡v))2 � 4/3

�

<latexit sha1_base64="05qrUDmWUWkZL+/PXn9Ax2vTnQ4="></latexit>

J = J + g2Q+
1

<latexit sha1_base64="R0YJR4hgyZ+l+vLcFMeY/rovTvM=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRhEJJSkUvQtGL9NSCbYU2DZvtpl262YTdjVBC8eJf8eJBEa/+Cm/+GzdtDtr6YODx3gwz87yIUaks69vIrayurW/kNwtb2zu7e+b+QVuGscCkhUMWinsPScIoJy1FFSP3kSAo8BjpeOOb1O88ECFpyO/UJCJOgIac+hQjpSXXPOoFSI08L6lPr2AdluCwX4FN1+6XXLNola0Z4DKxM1IEGRqu+dUbhDgOCFeYISm7thUpJ0FCUczItNCLJYkQHqMh6WrKUUCkk8xemMJTrQygHwpdXMGZ+nsiQYGUk8DTnenBctFLxf+8bqz8SyehPIoV4Xi+yI8ZVCFM84ADKghWbKIJwoLqWyEeIYGw0qkVdAj24svLpF0p29XyebNarF1nceTBMTgBZ8AGF6AGbkEDtAAGj+AZvII348l4Md6Nj3lrzshmDsEfGJ8/F1CVTA==</latexit>

(C•��)2 =
J!2
(2J)!

h1,QJi2`
hQJ ,QJiL

<latexit sha1_base64="NmnMu6Aczq3ncy/qpS1TsS6I/s8="></latexit>

Q gets dressed (no longer polynomial)

<latexit sha1_base64="nxBbWfh4MhcRYpqHDRKkCWsL9Ew=">AAACDnicbVC7SgNBFJ31GeMramkzGAKxCbtB0TJoY5mAeUCyhNnZm82Q2ZllZlZYQr7Axl+xsVDE1trOv3HyKDTxwIXDOfdy7z1Bwpk2rvvtrK1vbG5t53byu3v7B4eFo+OWlqmi0KSSS9UJiAbOBDQNMxw6iQISBxzaweh26rcfQGkmxb3JEvBjEgk2YJQYK/ULpQaOwGgcKtAaQlwWEnMpIlA4kTwTMmaEn/cLRbfizoBXibcgRbRAvV/46oWSpjEIQznRuuu5ifHHRBlGOUzyvVRDQuiIRNC1VJAYtD+evTPBpXR6yUAqW8Lgmfp7YkxirbM4sJ0xMUO97E3F/7xuagbX/piJJDUg6HzRIOXYSDzNBodMATU8s4RQxeytmA6JItTYBPM2BG/55VXSqla8i8plo1qs3SziyKFTdIbKyENXqIbuUB01EUWP6Bm9ojfnyXlx3p2Peeuas5g5QX/gfP4AUUmbqg==</latexit>

Measure and norm gets corrected

<latexit sha1_base64="U6/i4+76P1lT/vqQdYOowgfQhQo=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswm5QtAza2AgRzAOSEGZnb5Ih81hmZoWwpLTxV2wsFLH1E+z8G2eTFJp4YOBwzr3cOSeMOTPW97+9peWV1bX13EZ+c2t7Z7ewt183KtEUalRxpZshMcCZhJpllkMz1kBEyKERDq8zv/EA2jAl7+0oho4gfcl6jBLrpG7h6BaISTRgIiMslRa4D9ZgqrQGaiHqFop+yZ8AL5JgRopohmq38NWOFE0ESEs5MaYV+LHtpERbRjmM8+3EQEzokPSh5agkAkwnnQQZ4xOnRLintHvS4on6eyMlwpiRCN2kIHZg5r1M/M9rJbZ32UmZjBMLkk4P9RKOrcJZKzhiWVw+coRQzdxfMR0QTVwF2uRdCcF85EVSL5eCs9L5XblYuZrVkUOH6BidogBdoAq6QVVUQxQ9omf0it68J+/Fe/c+pqNL3mznAP2B9/kDZMWZlg==</latexit>

Otherwise classical structure survives

<latexit sha1_base64="fgxMH6MSBl1dMZyhOq61GxSz4II=">AAACD3icbVC7SgNBFJ31GeNr1dJmMChWYTcoWgZt7IxgHpAsYXZykwyZfTBzJxJC/sDGX7GxUMTW1s6/cfIoNPHAhcM5987ce8JUCo2e9+0sLa+srq1nNrKbW9s7u+7efkUnRnEo80QmqhYyDVLEUEaBEmqpAhaFEqph73rsV/ugtEjiexykEESsE4u24Ayt1HRPbrEL6kFooFwyra0hqUZlOBoFVBvVF33QTTfn5b0J6CLxZyRHZig13a9GK+Emghgn79Z9L8VgyBQKLmGUbRgNKeM91oG6pTGLQAfDyT0jemyVFm0nylaMdKL+nhiySOtBFNrOiGFXz3tj8T+vbrB9GQxFnBqEmE8/ahtJMaHjcGhLKOAoB5YwroTdlfIuU4yjjTBrQ/DnT14klULeP8uf3xVyxatZHBlySI7IKfHJBSmSG1IiZcLJI3kmr+TNeXJenHfnY9q65MxmDsgfOJ8/PUGdbg==</latexit>

Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>

Lessons:

<latexit sha1_base64="MNhBvE+vATQtne0SLZ8Ynyeg7j8=">AAAB73icbVA9SwNBEJ2LXzF+RS1tDoNgFe6ColgFbSwsIpgPSI6wt5kkS/Z2z909IRz5EzYWitj6d+z8N26SKzTxwcDjvRlm5oUxZ9p43reTW1ldW9/Ibxa2tnd294r7Bw0tE0WxTiWXqhUSjZwJrBtmOLZihSQKOTbD0c3Ubz6h0kyKBzOOMYjIQLA+o8RYqXWHWkuhr7rFklf2ZnCXiZ+REmSodYtfnZ6kSYTCUE60bvtebIKUKMMox0mhk2iMCR2RAbYtFSRCHaSzeyfuiVV6bl8qW8K4M/X3REoircdRaDsjYoZ60ZuK/3ntxPQvg5SJODEo6HxRP+Guke70ebfHFFLDx5YQqpi91aVDogg1NqKCDcFffHmZNCpl/6x8fl8pVa+zOPJwBMdwCj5cQBVuoQZ1oMDhGV7hzXl0Xpx352PemnOymUP4A+fzB/4fj/E=</latexit>

From there it is easy to generalize to arbitrary state in the SL(2) sector:

<latexit sha1_base64="ukjGk9i0Qq/cyOFX+ZanYGCyuXc="></latexit>

hQAQBi2 / �AB

<latexit sha1_base64="u6ljJ1r2d2mSH5/8no8NZpme5Z8=">AAACKnicbVBNSwMxFMz6WetX1aOXYBE8lV1R9NjWi8cWrArdZXmbvrbBbHZJskJZ+nu8+Fe89KAUr/4Qs20PWh0ITGbeI5mJUsG1cd2ps7K6tr6xWdoqb+/s7u1XDg7vdZIphh2WiEQ9RqBRcIkdw43Ax1QhxJHAh+jppvAfnlFpnsg7M0oxiGEgeZ8zMFYKKw1fgBwIpH4MZshA5O1x2Ph1a1JfzWbCc+qnKklNQv0eCgNh3miOw0rVrbkz0L/EW5AqWaAVViZ+L2FZjNIwAVp3PTc1QQ7KcCZwXPYzjSmwJxhg11IJMeogn0Ud01Or9Gg/UfZIQ2fqz40cYq1HcWQniwh62SvE/7xuZvrXQc5lmhmUbP5QPxPUhi16oz2ukBkxsgSY4vavlA1BATO23bItwVuO/Jfcn9e8i9pl+6Jaby7qKJFjckLOiEeuSJ3ckhbpEEZeyBt5Jx/OqzNxps7nfHTFWewckV9wvr4B6VOnkQ==</latexit>

This provides an orthogonal measure for twist 2.

<latexit sha1_base64="DqIPHCY7R1d+48dT93kdLJjT+Nc=">AAACGXicbVA9SwNBEN3z2/gVtbRZDIJVuAuKlqKNpYL5gBjC3GYuWdzbPXbnIiH4N2z8KzYWilhq5b9xE1No9FWP92aYNy/OlHQUhp/BzOzc/MLi0nJhZXVtfaO4uVVzJrcCq8IoYxsxOFRSY5UkKWxkFiGNFdbjm7ORX++jddLoKxpk2Eqhq2UiBZCX2sXwqicdz6zpyw46DpobSz3TNRoUTxFcbpEnxnK69WF4pdwulsJyOAb/S6IJKbEJLtrF9+uOEXmKmoQC55pRmFFrCJakUHhXuM4dZiBuoItNTzWk6FrD8Wd3fM8rnfH9xGjiY/XnxhBS5wZp7CdToJ6b9kbif14zp+S4NZQ6ywm1+D6U5IqT4aOaeEdaFKQGnoCw0mflogcWBPkyC76EaPrlv6RWKUcH5cPLSunkdFLHEtthu2yfReyInbBzdsGqTLB79sie2UvwEDwFr8Hb9+hMMNnZZr8QfHwBGEagVQ==</latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

hQA, QBi` =
✓
JA + JB + `� 1

`� 1

◆Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="RC2F0gg5OwI/QCC7GdE3AErJQUY="></latexit>



µ2(u, v)/µ
tree
2 = (1 + g2⇡2

�
(tanh(⇡u) + tanh(⇡v))2 � 4/3

�

<latexit sha1_base64="05qrUDmWUWkZL+/PXn9Ax2vTnQ4="></latexit>

J = J + g2Q+
1

<latexit sha1_base64="R0YJR4hgyZ+l+vLcFMeY/rovTvM=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRhEJJSkUvQtGL9NSCbYU2DZvtpl262YTdjVBC8eJf8eJBEa/+Cm/+GzdtDtr6YODx3gwz87yIUaks69vIrayurW/kNwtb2zu7e+b+QVuGscCkhUMWinsPScIoJy1FFSP3kSAo8BjpeOOb1O88ECFpyO/UJCJOgIac+hQjpSXXPOoFSI08L6lPr2AdluCwX4FN1+6XXLNola0Z4DKxM1IEGRqu+dUbhDgOCFeYISm7thUpJ0FCUczItNCLJYkQHqMh6WrKUUCkk8xemMJTrQygHwpdXMGZ+nsiQYGUk8DTnenBctFLxf+8bqz8SyehPIoV4Xi+yI8ZVCFM84ADKghWbKIJwoLqWyEeIYGw0qkVdAj24svLpF0p29XyebNarF1nceTBMTgBZ8AGF6AGbkEDtAAGj+AZvII348l4Md6Nj3lrzshmDsEfGJ8/F1CVTA==</latexit>

(C•��)2 =
J!2
(2J)!

h1,QJi2`
hQJ ,QJiL

<latexit sha1_base64="NmnMu6Aczq3ncy/qpS1TsS6I/s8="></latexit>

Q gets dressed (no longer polynomial)

<latexit sha1_base64="nxBbWfh4MhcRYpqHDRKkCWsL9Ew=">AAACDnicbVC7SgNBFJ31GeMramkzGAKxCbtB0TJoY5mAeUCyhNnZm82Q2ZllZlZYQr7Axl+xsVDE1trOv3HyKDTxwIXDOfdy7z1Bwpk2rvvtrK1vbG5t53byu3v7B4eFo+OWlqmi0KSSS9UJiAbOBDQNMxw6iQISBxzaweh26rcfQGkmxb3JEvBjEgk2YJQYK/ULpQaOwGgcKtAaQlwWEnMpIlA4kTwTMmaEn/cLRbfizoBXibcgRbRAvV/46oWSpjEIQznRuuu5ifHHRBlGOUzyvVRDQuiIRNC1VJAYtD+evTPBpXR6yUAqW8Lgmfp7YkxirbM4sJ0xMUO97E3F/7xuagbX/piJJDUg6HzRIOXYSDzNBodMATU8s4RQxeytmA6JItTYBPM2BG/55VXSqla8i8plo1qs3SziyKFTdIbKyENXqIbuUB01EUWP6Bm9ojfnyXlx3p2Peeuas5g5QX/gfP4AUUmbqg==</latexit>

Measure and norm gets corrected

<latexit sha1_base64="U6/i4+76P1lT/vqQdYOowgfQhQo=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswm5QtAza2AgRzAOSEGZnb5Ih81hmZoWwpLTxV2wsFLH1E+z8G2eTFJp4YOBwzr3cOSeMOTPW97+9peWV1bX13EZ+c2t7Z7ewt183KtEUalRxpZshMcCZhJpllkMz1kBEyKERDq8zv/EA2jAl7+0oho4gfcl6jBLrpG7h6BaISTRgIiMslRa4D9ZgqrQGaiHqFop+yZ8AL5JgRopohmq38NWOFE0ESEs5MaYV+LHtpERbRjmM8+3EQEzokPSh5agkAkwnnQQZ4xOnRLintHvS4on6eyMlwpiRCN2kIHZg5r1M/M9rJbZ32UmZjBMLkk4P9RKOrcJZKzhiWVw+coRQzdxfMR0QTVwF2uRdCcF85EVSL5eCs9L5XblYuZrVkUOH6BidogBdoAq6QVVUQxQ9omf0it68J+/Fe/c+pqNL3mznAP2B9/kDZMWZlg==</latexit>

Otherwise classical structure survives

<latexit sha1_base64="fgxMH6MSBl1dMZyhOq61GxSz4II=">AAACD3icbVC7SgNBFJ31GeNr1dJmMChWYTcoWgZt7IxgHpAsYXZykwyZfTBzJxJC/sDGX7GxUMTW1s6/cfIoNPHAhcM5987ce8JUCo2e9+0sLa+srq1nNrKbW9s7u+7efkUnRnEo80QmqhYyDVLEUEaBEmqpAhaFEqph73rsV/ugtEjiexykEESsE4u24Ayt1HRPbrEL6kFooFwyra0hqUZlOBoFVBvVF33QTTfn5b0J6CLxZyRHZig13a9GK+Emghgn79Z9L8VgyBQKLmGUbRgNKeM91oG6pTGLQAfDyT0jemyVFm0nylaMdKL+nhiySOtBFNrOiGFXz3tj8T+vbrB9GQxFnBqEmE8/ahtJMaHjcGhLKOAoB5YwroTdlfIuU4yjjTBrQ/DnT14klULeP8uf3xVyxatZHBlySI7IKfHJBSmSG1IiZcLJI3kmr+TNeXJenHfnY9q65MxmDsgfOJ8/PUGdbg==</latexit>

Orthogonality remains key

<latexit sha1_base64="0ywLwE4m+yaYzWVo4ysZnO9cBFk=">AAACAnicbVDLSgNBEJz1GeMr6km8DAbBU9gNih6DXrwZwTwgCWF20kmGzM4sM73CEoIXf8WLB0W8+hXe/Bsnj4MmFjQUVd10d4WxFBZ9/9tbWl5ZXVvPbGQ3t7Z3dnN7+1WrE8OhwrXUph4yC1IoqKBACfXYAItCCbVwcD32aw9grNDqHtMYWhHrKdEVnKGT2rnDW4N93dOKSYEpNRAxoSwdQNrO5f2CPwFdJMGM5MkM5Xbuq9nRPIlAIZfM2kbgx9gaMoOCSxhlm4mFmPEB60HDUcUisK3h5IURPXFKh3a1caWQTtTfE0MWWZtGoeuMGPbtvDcW//MaCXYvW0Oh4gRB8emibiIpajrOg3aEAY4ydYRxI9ytlPeZYRxdalkXQjD/8iKpFgvBWeH8rpgvXc3iyJAjckxOSUAuSInckDKpEE4eyTN5JW/ek/fivXsf09YlbzZzQP7A+/wBpMWXlg==</latexit>

Quantum Lift

<latexit sha1_base64="j7LbMrmxwZUQgcaCT43KHEPQMXw=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld2i6LHoxYOHFuwHtEvJptk2NMkuyUQoS/+GFw+KePXPePPfmLZ70NYHA4/3ZpiZF6WCG/D9b29tfWNza7uwU9zd2z84LB0dt0xiNWVNmohEdyJimOCKNYGDYJ1UMyIjwdrR+G7mt5+YNjxRjzBJWSjJUPGYUwJO6jUsUWAlfuAx9Etlv+LPgVdJkJMyylHvl756g4RayRRQQYzpBn4KYUY0cCrYtNizhqWEjsmQdR1VRDITZvObp/jcKQMcJ9qVAjxXf09kRBozkZHrlARGZtmbif95XQvxTZhxlVpgii4WxVZgSPAsADzgmlEQE0cI1dzdiumIaELBxVR0IQTLL6+SVrUSXFauGtVy7TaPo4BO0Rm6QAG6RjV0j+qoiShK0TN6RW+e9V68d+9j0brm5TMn6A+8zx/b+JGS</latexit>

Lessons:

<latexit sha1_base64="MNhBvE+vATQtne0SLZ8Ynyeg7j8=">AAAB73icbVA9SwNBEJ2LXzF+RS1tDoNgFe6ColgFbSwsIpgPSI6wt5kkS/Z2z909IRz5EzYWitj6d+z8N26SKzTxwcDjvRlm5oUxZ9p43reTW1ldW9/Ibxa2tnd294r7Bw0tE0WxTiWXqhUSjZwJrBtmOLZihSQKOTbD0c3Ubz6h0kyKBzOOMYjIQLA+o8RYqXWHWkuhr7rFklf2ZnCXiZ+REmSodYtfnZ6kSYTCUE60bvtebIKUKMMox0mhk2iMCR2RAbYtFSRCHaSzeyfuiVV6bl8qW8K4M/X3REoircdRaDsjYoZ60ZuK/3ntxPQvg5SJODEo6HxRP+Guke70ebfHFFLDx5YQqpi91aVDogg1NqKCDcFffHmZNCpl/6x8fl8pVa+zOPJwBMdwCj5cQBVuoQZ1oMDhGV7hzXl0Xpx352PemnOymUP4A+fzB/4fj/E=</latexit>

From there it is easy to generalize to arbitrary state in the SL(2) sector:

<latexit sha1_base64="ukjGk9i0Qq/cyOFX+ZanYGCyuXc="></latexit>

hQAQBi2 / �AB

<latexit sha1_base64="u6ljJ1r2d2mSH5/8no8NZpme5Z8=">AAACKnicbVBNSwMxFMz6WetX1aOXYBE8lV1R9NjWi8cWrArdZXmbvrbBbHZJskJZ+nu8+Fe89KAUr/4Qs20PWh0ITGbeI5mJUsG1cd2ps7K6tr6xWdoqb+/s7u1XDg7vdZIphh2WiEQ9RqBRcIkdw43Ax1QhxJHAh+jppvAfnlFpnsg7M0oxiGEgeZ8zMFYKKw1fgBwIpH4MZshA5O1x2Ph1a1JfzWbCc+qnKklNQv0eCgNh3miOw0rVrbkz0L/EW5AqWaAVViZ+L2FZjNIwAVp3PTc1QQ7KcCZwXPYzjSmwJxhg11IJMeogn0Ud01Or9Gg/UfZIQ2fqz40cYq1HcWQniwh62SvE/7xuZvrXQc5lmhmUbP5QPxPUhi16oz2ukBkxsgSY4vavlA1BATO23bItwVuO/Jfcn9e8i9pl+6Jaby7qKJFjckLOiEeuSJ3ckhbpEEZeyBt5Jx/OqzNxps7nfHTFWewckV9wvr4B6VOnkQ==</latexit>

This provides an orthogonal measure for twist 2.

<latexit sha1_base64="DqIPHCY7R1d+48dT93kdLJjT+Nc=">AAACGXicbVA9SwNBEN3z2/gVtbRZDIJVuAuKlqKNpYL5gBjC3GYuWdzbPXbnIiH4N2z8KzYWilhq5b9xE1No9FWP92aYNy/OlHQUhp/BzOzc/MLi0nJhZXVtfaO4uVVzJrcCq8IoYxsxOFRSY5UkKWxkFiGNFdbjm7ORX++jddLoKxpk2Eqhq2UiBZCX2sXwqicdz6zpyw46DpobSz3TNRoUTxFcbpEnxnK69WF4pdwulsJyOAb/S6IJKbEJLtrF9+uOEXmKmoQC55pRmFFrCJakUHhXuM4dZiBuoItNTzWk6FrD8Wd3fM8rnfH9xGjiY/XnxhBS5wZp7CdToJ6b9kbif14zp+S4NZQ6ywm1+D6U5IqT4aOaeEdaFKQGnoCw0mflogcWBPkyC76EaPrlv6RWKUcH5cPLSunkdFLHEtthu2yfReyInbBzdsGqTLB79sie2UvwEDwFr8Hb9+hMMNnZZr8QfHwBGEagVQ==</latexit>

dµ =
`�1Y

i=1

dxiµ1(xi)
`�1Y

j=1

µ2(xi, xj)

<latexit sha1_base64="miq2N9hFp+cVXB+BXE6Ye8B+TtM="></latexit>

hQA, QBi` =
✓
JA + JB + `� 1

`� 1

◆Z

�
dµ

`�1Y

i=1

QA(xi)QB(xi)

<latexit sha1_base64="RC2F0gg5OwI/QCC7GdE3AErJQUY="></latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

Let us consider an alternative approach in the SU(2) sector.

<latexit sha1_base64="k5JtsdakKIIHQ9lseF6eJOqC1qU="></latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

SU(2) S-matrix does not receive quantum corrections up to N
2
LO.

<latexit sha1_base64="Ymx0DQBRcE2V42fq45McFSb/4cw="></latexit>

Let us consider an alternative approach in the SU(2) sector.

<latexit sha1_base64="k5JtsdakKIIHQ9lseF6eJOqC1qU="></latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

SU(2) S-matrix does not receive quantum corrections up to N
2
LO.

<latexit sha1_base64="Ymx0DQBRcE2V42fq45McFSb/4cw="></latexit>

Quantum e↵ects only a↵ect propagation.

<latexit sha1_base64="SN1dFn6KFOqULc7ia+azFSNIX3o=">AAACEXicbVDNTgIxGOziH+LfqkcvjcSEE9klGj0SvXiERMAENuTbbhcauu2m7ZoQwit48VW8eNAYr968+TaWhYOCkzSZznxf2pkw5Uwbz/t2CmvrG5tbxe3Szu7e/oF7eNTWMlOEtojkUt2HoClngrYMM5zep4pCEnLaCUc3M7/zQJVmUtyZcUqDBAaCxYyAsVLfrTQzECZLMI1jSozGUvAxhvyCUyVTGOST1b5b9qpeDrxK/AUpowUafferF0mSJVQYwkHrru+lJpiAMoxwOi31Mk1TICMY0K6lAhKqg0meaIrPrBLhWCp7hMG5+ntjAonW4yS0kwmYoV72ZuJ/Xjcz8VUwYSLNDBVk/lCccWwkntWDI6ZscltBxIAoZv+KyRAUEGNLLNkS/OXIq6Rdq/rn1YtmrVy/XtRRRCfoFFWQjy5RHd2iBmohgh7RM3pFb86T8+K8Ox/z0YKz2DlGf+B8/gCnHZ2J</latexit>

Let us consider an alternative approach in the SU(2) sector.

<latexit sha1_base64="k5JtsdakKIIHQ9lseF6eJOqC1qU="></latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

SU(2) S-matrix does not receive quantum corrections up to N
2
LO.

<latexit sha1_base64="Ymx0DQBRcE2V42fq45McFSb/4cw="></latexit>

Quantum e↵ects only a↵ect propagation.

<latexit sha1_base64="SN1dFn6KFOqULc7ia+azFSNIX3o=">AAACEXicbVDNTgIxGOziH+LfqkcvjcSEE9klGj0SvXiERMAENuTbbhcauu2m7ZoQwit48VW8eNAYr968+TaWhYOCkzSZznxf2pkw5Uwbz/t2CmvrG5tbxe3Szu7e/oF7eNTWMlOEtojkUt2HoClngrYMM5zep4pCEnLaCUc3M7/zQJVmUtyZcUqDBAaCxYyAsVLfrTQzECZLMI1jSozGUvAxhvyCUyVTGOST1b5b9qpeDrxK/AUpowUafferF0mSJVQYwkHrru+lJpiAMoxwOi31Mk1TICMY0K6lAhKqg0meaIrPrBLhWCp7hMG5+ntjAonW4yS0kwmYoV72ZuJ/Xjcz8VUwYSLNDBVk/lCccWwkntWDI6ZscltBxIAoZv+KyRAUEGNLLNkS/OXIq6Rdq/rn1YtmrVy/XtRRRCfoFFWQjy5RHd2iBmohgh7RM3pFb86T8+K8Ox/z0YKz2DlGf+B8/gCnHZ2J</latexit>

“Simulate” quantum “friction” through background of impurities ✓i

<latexit sha1_base64="tjk1tXTGh7X2wX26H8q7wFA8DgM="></latexit>

Let us consider an alternative approach in the SU(2) sector.

<latexit sha1_base64="k5JtsdakKIIHQ9lseF6eJOqC1qU="></latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

SU(2) S-matrix does not receive quantum corrections up to N
2
LO.

<latexit sha1_base64="Ymx0DQBRcE2V42fq45McFSb/4cw="></latexit>

Quantum e↵ects only a↵ect propagation.

<latexit sha1_base64="SN1dFn6KFOqULc7ia+azFSNIX3o=">AAACEXicbVDNTgIxGOziH+LfqkcvjcSEE9klGj0SvXiERMAENuTbbhcauu2m7ZoQwit48VW8eNAYr968+TaWhYOCkzSZznxf2pkw5Uwbz/t2CmvrG5tbxe3Szu7e/oF7eNTWMlOEtojkUt2HoClngrYMM5zep4pCEnLaCUc3M7/zQJVmUtyZcUqDBAaCxYyAsVLfrTQzECZLMI1jSozGUvAxhvyCUyVTGOST1b5b9qpeDrxK/AUpowUafferF0mSJVQYwkHrru+lJpiAMoxwOi31Mk1TICMY0K6lAhKqg0meaIrPrBLhWCp7hMG5+ntjAonW4yS0kwmYoV72ZuJ/Xjcz8VUwYSLNDBVk/lCccWwkntWDI6ZscltBxIAoZv+KyRAUEGNLLNkS/OXIq6Rdq/rn1YtmrVy/XtRRRCfoFFWQjy5RHd2iBmohgh7RM3pFb86T8+K8Ox/z0YKz2DlGf+B8/gCnHZ2J</latexit>

“Simulate” quantum “friction” through background of impurities ✓i

<latexit sha1_base64="tjk1tXTGh7X2wX26H8q7wFA8DgM="></latexit>

This was the strategy of

<latexit sha1_base64="kNUgwACNDIkUxNPOZQHToFp0FWo=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCpzATFD0GvXiMkA2SIfR0ajJNeha6a5QhBC/+ihcPinj1K7z5N3aWgyY+KHi8V0VVPS+RQqNtf1u5ldW19Y38ZmFre2d3r7h/0NRxqjg0eCxj1faYBikiaKBACe1EAQs9CS1veDPxW/egtIijOmYJuCEbRMIXnKGResWjeiA0fWCaYgBUo2IIg4zGPu0VS3bZnoIuE2dOSmSOWq/41e3HPA0hQi6Z1h3HTtAdMYWCSxgXuqmGhPEhG0DH0IiFoN3R9IUxPTVKn/qxMhUhnaq/J0Ys1DoLPdMZMgz0ojcR//M6KfpX7khESYoQ8dkiP5UUYzrJg/aFAo4yM4RxJcytlAdMMY4mtYIJwVl8eZk0K2XnvHxxVylVr+dx5MkxOSFnxCGXpEpuSY00CCeP5Jm8kjfryXqx3q2PWWvOms8ckj+wPn8ASC6Wtw==</latexit>

[Gromov, Vieira]

<latexit sha1_base64="rbbT6AdfBBhSoIZk1UQ6bkuxWvw=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAguJEyq0XZXdKHLCvYBaSiT6aQdOsmEmUmhhP6JGxeKuPVP3Pk3Th+Cih64cDjnXu69J0w5UxqhD2tpeWV1bb2wUdzc2t7Ztff2m0pkktAGEVzIdogV5SyhDc00p+1UUhyHnLbC4fXUb42oVEwk93qc0iDG/YRFjGBtpK5t+zdSxGJ0CpuMMomDrl1Cjofc6oULkVP2UNU7MwS5CJUr0HXQDCWwQL1rv3d6gmQxTTThWCnfRakOciw1I5xOip1M0RSTIe5T39AEx1QF+ezyCTw2Sg9GQppKNJyp3ydyHCs1jkPTGWM9UL+9qfiX52c6qgQ5S9JM04TMF0UZh1rAaQywxyQlmo8NwUQycyskAywx0Sasognh61P4P2mWHffc8e7KpdrVIo4COARH4AS44BLUwC2ogwYgYAQewBN4tnLr0XqxXuetS9Zi5gD8gPX2CTgGk2g=</latexit>

in “Tailoring IV: ⇥-morphism” paper.

<latexit sha1_base64="0Cd7Lhfdv73rGCAqWl7SZaqJOjk=">AAACFXicbVDLSkMxFMz1bX1VXboJrYILLfeKorgqutGdQluFttRz09M2mOSGJFcopT/hxl9x40IRt4I7/8b0sfA1EBhm5nByJtaCWxeGn8HE5NT0zOzcfGZhcWl5Jbu6VrFJahiWWSIScx2DRcEVlh13Aq+1QZCxwKv49nTgX92hsTxRJdfVWJfQVrzFGTgvNbI7XNGbmxJwH+SqTc8rx3SzVuqgg81dmRjd4VbmqAaNptDI5sNCOAT9S6IxyZMxLhrZj1ozYalE5ZgAa6tRqF29B8ZxJrCfqaUWNbBbaGPVUwUSbb03vKpPt7zSpK3E+KccHarfJ3ogre3K2CcluI797Q3E/7xq6lpH9R5XOnWo2GhRKxXUJXRQEW1yg8yJrifADPd/pawDBpjzRWZ8CdHvk/+Syl4h2i8cXO7liyfjOubIBsmRbRKRQ1IkZ+SClAkj9+SRPJOX4CF4Cl6Dt1F0IhjPrJMfCN6/AD+GnaA=</latexit>

Let us consider an alternative approach in the SU(2) sector.

<latexit sha1_base64="k5JtsdakKIIHQ9lseF6eJOqC1qU="></latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

SU(2) S-matrix does not receive quantum corrections up to N
2
LO.

<latexit sha1_base64="Ymx0DQBRcE2V42fq45McFSb/4cw="></latexit>

Quantum e↵ects only a↵ect propagation.

<latexit sha1_base64="SN1dFn6KFOqULc7ia+azFSNIX3o=">AAACEXicbVDNTgIxGOziH+LfqkcvjcSEE9klGj0SvXiERMAENuTbbhcauu2m7ZoQwit48VW8eNAYr968+TaWhYOCkzSZznxf2pkw5Uwbz/t2CmvrG5tbxe3Szu7e/oF7eNTWMlOEtojkUt2HoClngrYMM5zep4pCEnLaCUc3M7/zQJVmUtyZcUqDBAaCxYyAsVLfrTQzECZLMI1jSozGUvAxhvyCUyVTGOST1b5b9qpeDrxK/AUpowUafferF0mSJVQYwkHrru+lJpiAMoxwOi31Mk1TICMY0K6lAhKqg0meaIrPrBLhWCp7hMG5+ntjAonW4yS0kwmYoV72ZuJ/Xjcz8VUwYSLNDBVk/lCccWwkntWDI6ZscltBxIAoZv+KyRAUEGNLLNkS/OXIq6Rdq/rn1YtmrVy/XtRRRCfoFFWQjy5RHd2iBmohgh7RM3pFb86T8+K8Ox/z0YKz2DlGf+B8/gCnHZ2J</latexit>

“Simulate” quantum “friction” through background of impurities ✓i

<latexit sha1_base64="tjk1tXTGh7X2wX26H8q7wFA8DgM="></latexit>

This was the strategy of

<latexit sha1_base64="kNUgwACNDIkUxNPOZQHToFp0FWo=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCpzATFD0GvXiMkA2SIfR0ajJNeha6a5QhBC/+ihcPinj1K7z5N3aWgyY+KHi8V0VVPS+RQqNtf1u5ldW19Y38ZmFre2d3r7h/0NRxqjg0eCxj1faYBikiaKBACe1EAQs9CS1veDPxW/egtIijOmYJuCEbRMIXnKGResWjeiA0fWCaYgBUo2IIg4zGPu0VS3bZnoIuE2dOSmSOWq/41e3HPA0hQi6Z1h3HTtAdMYWCSxgXuqmGhPEhG0DH0IiFoN3R9IUxPTVKn/qxMhUhnaq/J0Ys1DoLPdMZMgz0ojcR//M6KfpX7khESYoQ8dkiP5UUYzrJg/aFAo4yM4RxJcytlAdMMY4mtYIJwVl8eZk0K2XnvHxxVylVr+dx5MkxOSFnxCGXpEpuSY00CCeP5Jm8kjfryXqx3q2PWWvOms8ckj+wPn8ASC6Wtw==</latexit>

[Gromov, Vieira]

<latexit sha1_base64="rbbT6AdfBBhSoIZk1UQ6bkuxWvw=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAguJEyq0XZXdKHLCvYBaSiT6aQdOsmEmUmhhP6JGxeKuPVP3Pk3Th+Cih64cDjnXu69J0w5UxqhD2tpeWV1bb2wUdzc2t7Ztff2m0pkktAGEVzIdogV5SyhDc00p+1UUhyHnLbC4fXUb42oVEwk93qc0iDG/YRFjGBtpK5t+zdSxGJ0CpuMMomDrl1Cjofc6oULkVP2UNU7MwS5CJUr0HXQDCWwQL1rv3d6gmQxTTThWCnfRakOciw1I5xOip1M0RSTIe5T39AEx1QF+ezyCTw2Sg9GQppKNJyp3ydyHCs1jkPTGWM9UL+9qfiX52c6qgQ5S9JM04TMF0UZh1rAaQywxyQlmo8NwUQycyskAywx0Sasognh61P4P2mWHffc8e7KpdrVIo4COARH4AS44BLUwC2ogwYgYAQewBN4tnLr0XqxXuetS9Zi5gD8gPX2CTgGk2g=</latexit>

in “Tailoring IV: ⇥-morphism” paper.

<latexit sha1_base64="0Cd7Lhfdv73rGCAqWl7SZaqJOjk=">AAACFXicbVDLSkMxFMz1bX1VXboJrYILLfeKorgqutGdQluFttRz09M2mOSGJFcopT/hxl9x40IRt4I7/8b0sfA1EBhm5nByJtaCWxeGn8HE5NT0zOzcfGZhcWl5Jbu6VrFJahiWWSIScx2DRcEVlh13Aq+1QZCxwKv49nTgX92hsTxRJdfVWJfQVrzFGTgvNbI7XNGbmxJwH+SqTc8rx3SzVuqgg81dmRjd4VbmqAaNptDI5sNCOAT9S6IxyZMxLhrZj1ozYalE5ZgAa6tRqF29B8ZxJrCfqaUWNbBbaGPVUwUSbb03vKpPt7zSpK3E+KccHarfJ3ogre3K2CcluI797Q3E/7xq6lpH9R5XOnWo2GhRKxXUJXRQEW1yg8yJrifADPd/pawDBpjzRWZ8CdHvk/+Syl4h2i8cXO7liyfjOubIBsmRbRKRQ1IkZ+SClAkj9+SRPJOX4CF4Cl6Dt1F0IhjPrJMfCN6/AD+GnaA=</latexit>

Let us consider an alternative approach in the SU(2) sector.

<latexit sha1_base64="k5JtsdakKIIHQ9lseF6eJOqC1qU="></latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

+

<latexit sha1_base64="Aj0S0qEcxn3LhR85pmhLVev8gMQ=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGE3KHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0qyUvcvyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3N9jLU=</latexit>

SU(2) S-matrix does not receive quantum corrections up to N
2
LO.

<latexit sha1_base64="Ymx0DQBRcE2V42fq45McFSb/4cw="></latexit>

Quantum e↵ects only a↵ect propagation.

<latexit sha1_base64="SN1dFn6KFOqULc7ia+azFSNIX3o=">AAACEXicbVDNTgIxGOziH+LfqkcvjcSEE9klGj0SvXiERMAENuTbbhcauu2m7ZoQwit48VW8eNAYr968+TaWhYOCkzSZznxf2pkw5Uwbz/t2CmvrG5tbxe3Szu7e/oF7eNTWMlOEtojkUt2HoClngrYMM5zep4pCEnLaCUc3M7/zQJVmUtyZcUqDBAaCxYyAsVLfrTQzECZLMI1jSozGUvAxhvyCUyVTGOST1b5b9qpeDrxK/AUpowUafferF0mSJVQYwkHrru+lJpiAMoxwOi31Mk1TICMY0K6lAhKqg0meaIrPrBLhWCp7hMG5+ntjAonW4yS0kwmYoV72ZuJ/Xjcz8VUwYSLNDBVk/lCccWwkntWDI6ZscltBxIAoZv+KyRAUEGNLLNkS/OXIq6Rdq/rn1YtmrVy/XtRRRCfoFFWQjy5RHd2iBmohgh7RM3pFb86T8+K8Ox/z0YKz2DlGf+B8/gCnHZ2J</latexit>

“Simulate” quantum “friction” through background of impurities ✓i

<latexit sha1_base64="tjk1tXTGh7X2wX26H8q7wFA8DgM="></latexit>

This was the strategy of

<latexit sha1_base64="kNUgwACNDIkUxNPOZQHToFp0FWo=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCpzATFD0GvXiMkA2SIfR0ajJNeha6a5QhBC/+ihcPinj1K7z5N3aWgyY+KHi8V0VVPS+RQqNtf1u5ldW19Y38ZmFre2d3r7h/0NRxqjg0eCxj1faYBikiaKBACe1EAQs9CS1veDPxW/egtIijOmYJuCEbRMIXnKGResWjeiA0fWCaYgBUo2IIg4zGPu0VS3bZnoIuE2dOSmSOWq/41e3HPA0hQi6Z1h3HTtAdMYWCSxgXuqmGhPEhG0DH0IiFoN3R9IUxPTVKn/qxMhUhnaq/J0Ys1DoLPdMZMgz0ojcR//M6KfpX7khESYoQ8dkiP5UUYzrJg/aFAo4yM4RxJcytlAdMMY4mtYIJwVl8eZk0K2XnvHxxVylVr+dx5MkxOSFnxCGXpEpuSY00CCeP5Jm8kjfryXqx3q2PWWvOms8ckj+wPn8ASC6Wtw==</latexit>

[Gromov, Vieira]

<latexit sha1_base64="rbbT6AdfBBhSoIZk1UQ6bkuxWvw=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAguJEyq0XZXdKHLCvYBaSiT6aQdOsmEmUmhhP6JGxeKuPVP3Pk3Th+Cih64cDjnXu69J0w5UxqhD2tpeWV1bb2wUdzc2t7Ztff2m0pkktAGEVzIdogV5SyhDc00p+1UUhyHnLbC4fXUb42oVEwk93qc0iDG/YRFjGBtpK5t+zdSxGJ0CpuMMomDrl1Cjofc6oULkVP2UNU7MwS5CJUr0HXQDCWwQL1rv3d6gmQxTTThWCnfRakOciw1I5xOip1M0RSTIe5T39AEx1QF+ezyCTw2Sg9GQppKNJyp3ydyHCs1jkPTGWM9UL+9qfiX52c6qgQ5S9JM04TMF0UZh1rAaQywxyQlmo8NwUQycyskAywx0Sasognh61P4P2mWHffc8e7KpdrVIo4COARH4AS44BLUwC2ogwYgYAQewBN4tnLr0XqxXuetS9Zi5gD8gPX2CTgGk2g=</latexit>

in “Tailoring IV: ⇥-morphism” paper.

<latexit sha1_base64="0Cd7Lhfdv73rGCAqWl7SZaqJOjk=">AAACFXicbVDLSkMxFMz1bX1VXboJrYILLfeKorgqutGdQluFttRz09M2mOSGJFcopT/hxl9x40IRt4I7/8b0sfA1EBhm5nByJtaCWxeGn8HE5NT0zOzcfGZhcWl5Jbu6VrFJahiWWSIScx2DRcEVlh13Aq+1QZCxwKv49nTgX92hsTxRJdfVWJfQVrzFGTgvNbI7XNGbmxJwH+SqTc8rx3SzVuqgg81dmRjd4VbmqAaNptDI5sNCOAT9S6IxyZMxLhrZj1ozYalE5ZgAa6tRqF29B8ZxJrCfqaUWNbBbaGPVUwUSbb03vKpPt7zSpK3E+KccHarfJ3ogre3K2CcluI797Q3E/7xq6lpH9R5XOnWo2GhRKxXUJXRQEW1yg8yJrifADPd/pawDBpjzRWZ8CdHvk/+Syl4h2i8cXO7liyfjOubIBsmRbRKRQ1IkZ+SClAkj9+SRPJOX4CF4Cl6Dt1F0IhjPrJMfCN6/AD+GnaA=</latexit>

Let us consider an alternative approach in the SU(2) sector.

<latexit sha1_base64="k5JtsdakKIIHQ9lseF6eJOqC1qU="></latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

+

<latexit sha1_base64="Aj0S0qEcxn3LhR85pmhLVev8gMQ=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGE3KHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0qyUvcvyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3N9jLU=</latexit>

SU(2) S-matrix does not receive quantum corrections up to N
2
LO.

<latexit sha1_base64="Ymx0DQBRcE2V42fq45McFSb/4cw="></latexit>

Quantum e↵ects only a↵ect propagation.

<latexit sha1_base64="SN1dFn6KFOqULc7ia+azFSNIX3o=">AAACEXicbVDNTgIxGOziH+LfqkcvjcSEE9klGj0SvXiERMAENuTbbhcauu2m7ZoQwit48VW8eNAYr968+TaWhYOCkzSZznxf2pkw5Uwbz/t2CmvrG5tbxe3Szu7e/oF7eNTWMlOEtojkUt2HoClngrYMM5zep4pCEnLaCUc3M7/zQJVmUtyZcUqDBAaCxYyAsVLfrTQzECZLMI1jSozGUvAxhvyCUyVTGOST1b5b9qpeDrxK/AUpowUafferF0mSJVQYwkHrru+lJpiAMoxwOi31Mk1TICMY0K6lAhKqg0meaIrPrBLhWCp7hMG5+ntjAonW4yS0kwmYoV72ZuJ/Xjcz8VUwYSLNDBVk/lCccWwkntWDI6ZscltBxIAoZv+KyRAUEGNLLNkS/OXIq6Rdq/rn1YtmrVy/XtRRRCfoFFWQjy5RHd2iBmohgh7RM3pFb86T8+K8Ox/z0YKz2DlGf+B8/gCnHZ2J</latexit>

“Simulate” quantum “friction” through background of impurities ✓i

<latexit sha1_base64="tjk1tXTGh7X2wX26H8q7wFA8DgM="></latexit>

This was the strategy of

<latexit sha1_base64="kNUgwACNDIkUxNPOZQHToFp0FWo=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCpzATFD0GvXiMkA2SIfR0ajJNeha6a5QhBC/+ihcPinj1K7z5N3aWgyY+KHi8V0VVPS+RQqNtf1u5ldW19Y38ZmFre2d3r7h/0NRxqjg0eCxj1faYBikiaKBACe1EAQs9CS1veDPxW/egtIijOmYJuCEbRMIXnKGResWjeiA0fWCaYgBUo2IIg4zGPu0VS3bZnoIuE2dOSmSOWq/41e3HPA0hQi6Z1h3HTtAdMYWCSxgXuqmGhPEhG0DH0IiFoN3R9IUxPTVKn/qxMhUhnaq/J0Ys1DoLPdMZMgz0ojcR//M6KfpX7khESYoQ8dkiP5UUYzrJg/aFAo4yM4RxJcytlAdMMY4mtYIJwVl8eZk0K2XnvHxxVylVr+dx5MkxOSFnxCGXpEpuSY00CCeP5Jm8kjfryXqx3q2PWWvOms8ckj+wPn8ASC6Wtw==</latexit>

[Gromov, Vieira]

<latexit sha1_base64="rbbT6AdfBBhSoIZk1UQ6bkuxWvw=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAguJEyq0XZXdKHLCvYBaSiT6aQdOsmEmUmhhP6JGxeKuPVP3Pk3Th+Cih64cDjnXu69J0w5UxqhD2tpeWV1bb2wUdzc2t7Ztff2m0pkktAGEVzIdogV5SyhDc00p+1UUhyHnLbC4fXUb42oVEwk93qc0iDG/YRFjGBtpK5t+zdSxGJ0CpuMMomDrl1Cjofc6oULkVP2UNU7MwS5CJUr0HXQDCWwQL1rv3d6gmQxTTThWCnfRakOciw1I5xOip1M0RSTIe5T39AEx1QF+ezyCTw2Sg9GQppKNJyp3ydyHCs1jkPTGWM9UL+9qfiX52c6qgQ5S9JM04TMF0UZh1rAaQywxyQlmo8NwUQycyskAywx0Sasognh61P4P2mWHffc8e7KpdrVIo4COARH4AS44BLUwC2ogwYgYAQewBN4tnLr0XqxXuetS9Zi5gD8gPX2CTgGk2g=</latexit>

in “Tailoring IV: ⇥-morphism” paper.

<latexit sha1_base64="0Cd7Lhfdv73rGCAqWl7SZaqJOjk=">AAACFXicbVDLSkMxFMz1bX1VXboJrYILLfeKorgqutGdQluFttRz09M2mOSGJFcopT/hxl9x40IRt4I7/8b0sfA1EBhm5nByJtaCWxeGn8HE5NT0zOzcfGZhcWl5Jbu6VrFJahiWWSIScx2DRcEVlh13Aq+1QZCxwKv49nTgX92hsTxRJdfVWJfQVrzFGTgvNbI7XNGbmxJwH+SqTc8rx3SzVuqgg81dmRjd4VbmqAaNptDI5sNCOAT9S6IxyZMxLhrZj1ozYalE5ZgAa6tRqF29B8ZxJrCfqaUWNbBbaGPVUwUSbb03vKpPt7zSpK3E+KccHarfJ3ogre3K2CcluI797Q3E/7xq6lpH9R5XOnWo2GhRKxXUJXRQEW1yg8yJrifADPd/pawDBpjzRWZ8CdHvk/+Syl4h2i8cXO7liyfjOubIBsmRbRKRQ1IkZ+SClAkj9+SRPJOX4CF4Cl6Dt1F0IhjPrJMfCN6/AD+GnaA=</latexit>

Let us consider an alternative approach in the SU(2) sector.

<latexit sha1_base64="k5JtsdakKIIHQ9lseF6eJOqC1qU="></latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

+

<latexit sha1_base64="Aj0S0qEcxn3LhR85pmhLVev8gMQ=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGE3KHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0qyUvcvyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3N9jLU=</latexit>

SU(2) S-matrix does not receive quantum corrections up to N
2
LO.

<latexit sha1_base64="Ymx0DQBRcE2V42fq45McFSb/4cw="></latexit>

Quantum e↵ects only a↵ect propagation.

<latexit sha1_base64="SN1dFn6KFOqULc7ia+azFSNIX3o=">AAACEXicbVDNTgIxGOziH+LfqkcvjcSEE9klGj0SvXiERMAENuTbbhcauu2m7ZoQwit48VW8eNAYr968+TaWhYOCkzSZznxf2pkw5Uwbz/t2CmvrG5tbxe3Szu7e/oF7eNTWMlOEtojkUt2HoClngrYMM5zep4pCEnLaCUc3M7/zQJVmUtyZcUqDBAaCxYyAsVLfrTQzECZLMI1jSozGUvAxhvyCUyVTGOST1b5b9qpeDrxK/AUpowUafferF0mSJVQYwkHrru+lJpiAMoxwOi31Mk1TICMY0K6lAhKqg0meaIrPrBLhWCp7hMG5+ntjAonW4yS0kwmYoV72ZuJ/Xjcz8VUwYSLNDBVk/lCccWwkntWDI6ZscltBxIAoZv+KyRAUEGNLLNkS/OXIq6Rdq/rn1YtmrVy/XtRRRCfoFFWQjy5RHd2iBmohgh7RM3pFb86T8+K8Ox/z0YKz2DlGf+B8/gCnHZ2J</latexit>

“Simulate” quantum “friction” through background of impurities ✓i

<latexit sha1_base64="tjk1tXTGh7X2wX26H8q7wFA8DgM="></latexit>

This was the strategy of

<latexit sha1_base64="kNUgwACNDIkUxNPOZQHToFp0FWo=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCpzATFD0GvXiMkA2SIfR0ajJNeha6a5QhBC/+ihcPinj1K7z5N3aWgyY+KHi8V0VVPS+RQqNtf1u5ldW19Y38ZmFre2d3r7h/0NRxqjg0eCxj1faYBikiaKBACe1EAQs9CS1veDPxW/egtIijOmYJuCEbRMIXnKGResWjeiA0fWCaYgBUo2IIg4zGPu0VS3bZnoIuE2dOSmSOWq/41e3HPA0hQi6Z1h3HTtAdMYWCSxgXuqmGhPEhG0DH0IiFoN3R9IUxPTVKn/qxMhUhnaq/J0Ys1DoLPdMZMgz0ojcR//M6KfpX7khESYoQ8dkiP5UUYzrJg/aFAo4yM4RxJcytlAdMMY4mtYIJwVl8eZk0K2XnvHxxVylVr+dx5MkxOSFnxCGXpEpuSY00CCeP5Jm8kjfryXqx3q2PWWvOms8ckj+wPn8ASC6Wtw==</latexit>

[Gromov, Vieira]

<latexit sha1_base64="rbbT6AdfBBhSoIZk1UQ6bkuxWvw=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAguJEyq0XZXdKHLCvYBaSiT6aQdOsmEmUmhhP6JGxeKuPVP3Pk3Th+Cih64cDjnXu69J0w5UxqhD2tpeWV1bb2wUdzc2t7Ztff2m0pkktAGEVzIdogV5SyhDc00p+1UUhyHnLbC4fXUb42oVEwk93qc0iDG/YRFjGBtpK5t+zdSxGJ0CpuMMomDrl1Cjofc6oULkVP2UNU7MwS5CJUr0HXQDCWwQL1rv3d6gmQxTTThWCnfRakOciw1I5xOip1M0RSTIe5T39AEx1QF+ezyCTw2Sg9GQppKNJyp3ydyHCs1jkPTGWM9UL+9qfiX52c6qgQ5S9JM04TMF0UZh1rAaQywxyQlmo8NwUQycyskAywx0Sasognh61P4P2mWHffc8e7KpdrVIo4COARH4AS44BLUwC2ogwYgYAQewBN4tnLr0XqxXuetS9Zi5gD8gPX2CTgGk2g=</latexit>

in “Tailoring IV: ⇥-morphism” paper.

<latexit sha1_base64="0Cd7Lhfdv73rGCAqWl7SZaqJOjk=">AAACFXicbVDLSkMxFMz1bX1VXboJrYILLfeKorgqutGdQluFttRz09M2mOSGJFcopT/hxl9x40IRt4I7/8b0sfA1EBhm5nByJtaCWxeGn8HE5NT0zOzcfGZhcWl5Jbu6VrFJahiWWSIScx2DRcEVlh13Aq+1QZCxwKv49nTgX92hsTxRJdfVWJfQVrzFGTgvNbI7XNGbmxJwH+SqTc8rx3SzVuqgg81dmRjd4VbmqAaNptDI5sNCOAT9S6IxyZMxLhrZj1ozYalE5ZgAa6tRqF29B8ZxJrCfqaUWNbBbaGPVUwUSbb03vKpPt7zSpK3E+KccHarfJ3ogre3K2CcluI797Q3E/7xq6lpH9R5XOnWo2GhRKxXUJXRQEW1yg8yJrifADPd/pawDBpjzRWZ8CdHvk/+Syl4h2i8cXO7liyfjOubIBsmRbRKRQ1IkZ+SClAkj9+SRPJOX4CF4Cl6Dt1F0IhjPrJMfCN6/AD+GnaA=</latexit>

Let us consider an alternative approach in the SU(2) sector.

<latexit sha1_base64="k5JtsdakKIIHQ9lseF6eJOqC1qU="></latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

+

<latexit sha1_base64="Aj0S0qEcxn3LhR85pmhLVev8gMQ=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGE3KHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0qyUvcvyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3N9jLU=</latexit>

SU(2) S-matrix does not receive quantum corrections up to N
2
LO.

<latexit sha1_base64="Ymx0DQBRcE2V42fq45McFSb/4cw="></latexit>

Quantum e↵ects only a↵ect propagation.

<latexit sha1_base64="SN1dFn6KFOqULc7ia+azFSNIX3o=">AAACEXicbVDNTgIxGOziH+LfqkcvjcSEE9klGj0SvXiERMAENuTbbhcauu2m7ZoQwit48VW8eNAYr968+TaWhYOCkzSZznxf2pkw5Uwbz/t2CmvrG5tbxe3Szu7e/oF7eNTWMlOEtojkUt2HoClngrYMM5zep4pCEnLaCUc3M7/zQJVmUtyZcUqDBAaCxYyAsVLfrTQzECZLMI1jSozGUvAxhvyCUyVTGOST1b5b9qpeDrxK/AUpowUafferF0mSJVQYwkHrru+lJpiAMoxwOi31Mk1TICMY0K6lAhKqg0meaIrPrBLhWCp7hMG5+ntjAonW4yS0kwmYoV72ZuJ/Xjcz8VUwYSLNDBVk/lCccWwkntWDI6ZscltBxIAoZv+KyRAUEGNLLNkS/OXIq6Rdq/rn1YtmrVy/XtRRRCfoFFWQjy5RHd2iBmohgh7RM3pFb86T8+K8Ox/z0YKz2DlGf+B8/gCnHZ2J</latexit>

“Simulate” quantum “friction” through background of impurities ✓i

<latexit sha1_base64="tjk1tXTGh7X2wX26H8q7wFA8DgM="></latexit>

This was the strategy of

<latexit sha1_base64="kNUgwACNDIkUxNPOZQHToFp0FWo=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCpzATFD0GvXiMkA2SIfR0ajJNeha6a5QhBC/+ihcPinj1K7z5N3aWgyY+KHi8V0VVPS+RQqNtf1u5ldW19Y38ZmFre2d3r7h/0NRxqjg0eCxj1faYBikiaKBACe1EAQs9CS1veDPxW/egtIijOmYJuCEbRMIXnKGResWjeiA0fWCaYgBUo2IIg4zGPu0VS3bZnoIuE2dOSmSOWq/41e3HPA0hQi6Z1h3HTtAdMYWCSxgXuqmGhPEhG0DH0IiFoN3R9IUxPTVKn/qxMhUhnaq/J0Ys1DoLPdMZMgz0ojcR//M6KfpX7khESYoQ8dkiP5UUYzrJg/aFAo4yM4RxJcytlAdMMY4mtYIJwVl8eZk0K2XnvHxxVylVr+dx5MkxOSFnxCGXpEpuSY00CCeP5Jm8kjfryXqx3q2PWWvOms8ckj+wPn8ASC6Wtw==</latexit>

[Gromov, Vieira]

<latexit sha1_base64="rbbT6AdfBBhSoIZk1UQ6bkuxWvw=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAguJEyq0XZXdKHLCvYBaSiT6aQdOsmEmUmhhP6JGxeKuPVP3Pk3Th+Cih64cDjnXu69J0w5UxqhD2tpeWV1bb2wUdzc2t7Ztff2m0pkktAGEVzIdogV5SyhDc00p+1UUhyHnLbC4fXUb42oVEwk93qc0iDG/YRFjGBtpK5t+zdSxGJ0CpuMMomDrl1Cjofc6oULkVP2UNU7MwS5CJUr0HXQDCWwQL1rv3d6gmQxTTThWCnfRakOciw1I5xOip1M0RSTIe5T39AEx1QF+ezyCTw2Sg9GQppKNJyp3ydyHCs1jkPTGWM9UL+9qfiX52c6qgQ5S9JM04TMF0UZh1rAaQywxyQlmo8NwUQycyskAywx0Sasognh61P4P2mWHffc8e7KpdrVIo4COARH4AS44BLUwC2ogwYgYAQewBN4tnLr0XqxXuetS9Zi5gD8gPX2CTgGk2g=</latexit>

in “Tailoring IV: ⇥-morphism” paper.

<latexit sha1_base64="0Cd7Lhfdv73rGCAqWl7SZaqJOjk=">AAACFXicbVDLSkMxFMz1bX1VXboJrYILLfeKorgqutGdQluFttRz09M2mOSGJFcopT/hxl9x40IRt4I7/8b0sfA1EBhm5nByJtaCWxeGn8HE5NT0zOzcfGZhcWl5Jbu6VrFJahiWWSIScx2DRcEVlh13Aq+1QZCxwKv49nTgX92hsTxRJdfVWJfQVrzFGTgvNbI7XNGbmxJwH+SqTc8rx3SzVuqgg81dmRjd4VbmqAaNptDI5sNCOAT9S6IxyZMxLhrZj1ozYalE5ZgAa6tRqF29B8ZxJrCfqaUWNbBbaGPVUwUSbb03vKpPt7zSpK3E+KccHarfJ3ogre3K2CcluI797Q3E/7xq6lpH9R5XOnWo2GhRKxXUJXRQEW1yg8yJrifADPd/pawDBpjzRWZ8CdHvk/+Syl4h2i8cXO7liyfjOubIBsmRbRKRQ1IkZ+SClAkj9+SRPJOX4CF4Cl6Dt1F0IhjPrJMfCN6/AD+GnaA=</latexit>

Let us consider an alternative approach in the SU(2) sector.

<latexit sha1_base64="k5JtsdakKIIHQ9lseF6eJOqC1qU="></latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

+

<latexit sha1_base64="Aj0S0qEcxn3LhR85pmhLVev8gMQ=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGE3KHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0qyUvcvyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3N9jLU=</latexit>

SU(2) S-matrix does not receive quantum corrections up to N
2
LO.

<latexit sha1_base64="Ymx0DQBRcE2V42fq45McFSb/4cw="></latexit>

Quantum e↵ects only a↵ect propagation.

<latexit sha1_base64="SN1dFn6KFOqULc7ia+azFSNIX3o=">AAACEXicbVDNTgIxGOziH+LfqkcvjcSEE9klGj0SvXiERMAENuTbbhcauu2m7ZoQwit48VW8eNAYr968+TaWhYOCkzSZznxf2pkw5Uwbz/t2CmvrG5tbxe3Szu7e/oF7eNTWMlOEtojkUt2HoClngrYMM5zep4pCEnLaCUc3M7/zQJVmUtyZcUqDBAaCxYyAsVLfrTQzECZLMI1jSozGUvAxhvyCUyVTGOST1b5b9qpeDrxK/AUpowUafferF0mSJVQYwkHrru+lJpiAMoxwOi31Mk1TICMY0K6lAhKqg0meaIrPrBLhWCp7hMG5+ntjAonW4yS0kwmYoV72ZuJ/Xjcz8VUwYSLNDBVk/lCccWwkntWDI6ZscltBxIAoZv+KyRAUEGNLLNkS/OXIq6Rdq/rn1YtmrVy/XtRRRCfoFFWQjy5RHd2iBmohgh7RM3pFb86T8+K8Ox/z0YKz2DlGf+B8/gCnHZ2J</latexit>

“Simulate” quantum “friction” through background of impurities ✓i

<latexit sha1_base64="tjk1tXTGh7X2wX26H8q7wFA8DgM="></latexit>

This was the strategy of

<latexit sha1_base64="kNUgwACNDIkUxNPOZQHToFp0FWo=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCpzATFD0GvXiMkA2SIfR0ajJNeha6a5QhBC/+ihcPinj1K7z5N3aWgyY+KHi8V0VVPS+RQqNtf1u5ldW19Y38ZmFre2d3r7h/0NRxqjg0eCxj1faYBikiaKBACe1EAQs9CS1veDPxW/egtIijOmYJuCEbRMIXnKGResWjeiA0fWCaYgBUo2IIg4zGPu0VS3bZnoIuE2dOSmSOWq/41e3HPA0hQi6Z1h3HTtAdMYWCSxgXuqmGhPEhG0DH0IiFoN3R9IUxPTVKn/qxMhUhnaq/J0Ys1DoLPdMZMgz0ojcR//M6KfpX7khESYoQ8dkiP5UUYzrJg/aFAo4yM4RxJcytlAdMMY4mtYIJwVl8eZk0K2XnvHxxVylVr+dx5MkxOSFnxCGXpEpuSY00CCeP5Jm8kjfryXqx3q2PWWvOms8ckj+wPn8ASC6Wtw==</latexit>

[Gromov, Vieira]

<latexit sha1_base64="rbbT6AdfBBhSoIZk1UQ6bkuxWvw=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAguJEyq0XZXdKHLCvYBaSiT6aQdOsmEmUmhhP6JGxeKuPVP3Pk3Th+Cih64cDjnXu69J0w5UxqhD2tpeWV1bb2wUdzc2t7Ztff2m0pkktAGEVzIdogV5SyhDc00p+1UUhyHnLbC4fXUb42oVEwk93qc0iDG/YRFjGBtpK5t+zdSxGJ0CpuMMomDrl1Cjofc6oULkVP2UNU7MwS5CJUr0HXQDCWwQL1rv3d6gmQxTTThWCnfRakOciw1I5xOip1M0RSTIe5T39AEx1QF+ezyCTw2Sg9GQppKNJyp3ydyHCs1jkPTGWM9UL+9qfiX52c6qgQ5S9JM04TMF0UZh1rAaQywxyQlmo8NwUQycyskAywx0Sasognh61P4P2mWHffc8e7KpdrVIo4COARH4AS44BLUwC2ogwYgYAQewBN4tnLr0XqxXuetS9Zi5gD8gPX2CTgGk2g=</latexit>

in “Tailoring IV: ⇥-morphism” paper.

<latexit sha1_base64="0Cd7Lhfdv73rGCAqWl7SZaqJOjk=">AAACFXicbVDLSkMxFMz1bX1VXboJrYILLfeKorgqutGdQluFttRz09M2mOSGJFcopT/hxl9x40IRt4I7/8b0sfA1EBhm5nByJtaCWxeGn8HE5NT0zOzcfGZhcWl5Jbu6VrFJahiWWSIScx2DRcEVlh13Aq+1QZCxwKv49nTgX92hsTxRJdfVWJfQVrzFGTgvNbI7XNGbmxJwH+SqTc8rx3SzVuqgg81dmRjd4VbmqAaNptDI5sNCOAT9S6IxyZMxLhrZj1ozYalE5ZgAa6tRqF29B8ZxJrCfqaUWNbBbaGPVUwUSbb03vKpPt7zSpK3E+KccHarfJ3ogre3K2CcluI797Q3E/7xq6lpH9R5XOnWo2GhRKxXUJXRQEW1yg8yJrifADPd/pawDBpjzRWZ8CdHvk/+Syl4h2i8cXO7liyfjOubIBsmRbRKRQ1IkZ+SClAkj9+SRPJOX4CF4Cl6Dt1F0IhjPrJMfCN6/AD+GnaA=</latexit>

Let us consider an alternative approach in the SU(2) sector.

<latexit sha1_base64="k5JtsdakKIIHQ9lseF6eJOqC1qU="></latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

+

<latexit sha1_base64="Aj0S0qEcxn3LhR85pmhLVev8gMQ=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGE3KHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0qyUvcvyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3N9jLU=</latexit>

SU(2) S-matrix does not receive quantum corrections up to N
2
LO.

<latexit sha1_base64="Ymx0DQBRcE2V42fq45McFSb/4cw="></latexit>

Quantum e↵ects only a↵ect propagation.

<latexit sha1_base64="SN1dFn6KFOqULc7ia+azFSNIX3o=">AAACEXicbVDNTgIxGOziH+LfqkcvjcSEE9klGj0SvXiERMAENuTbbhcauu2m7ZoQwit48VW8eNAYr968+TaWhYOCkzSZznxf2pkw5Uwbz/t2CmvrG5tbxe3Szu7e/oF7eNTWMlOEtojkUt2HoClngrYMM5zep4pCEnLaCUc3M7/zQJVmUtyZcUqDBAaCxYyAsVLfrTQzECZLMI1jSozGUvAxhvyCUyVTGOST1b5b9qpeDrxK/AUpowUafferF0mSJVQYwkHrru+lJpiAMoxwOi31Mk1TICMY0K6lAhKqg0meaIrPrBLhWCp7hMG5+ntjAonW4yS0kwmYoV72ZuJ/Xjcz8VUwYSLNDBVk/lCccWwkntWDI6ZscltBxIAoZv+KyRAUEGNLLNkS/OXIq6Rdq/rn1YtmrVy/XtRRRCfoFFWQjy5RHd2iBmohgh7RM3pFb86T8+K8Ox/z0YKz2DlGf+B8/gCnHZ2J</latexit>

“Simulate” quantum “friction” through background of impurities ✓i

<latexit sha1_base64="tjk1tXTGh7X2wX26H8q7wFA8DgM="></latexit>

This was the strategy of

<latexit sha1_base64="kNUgwACNDIkUxNPOZQHToFp0FWo=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCpzATFD0GvXiMkA2SIfR0ajJNeha6a5QhBC/+ihcPinj1K7z5N3aWgyY+KHi8V0VVPS+RQqNtf1u5ldW19Y38ZmFre2d3r7h/0NRxqjg0eCxj1faYBikiaKBACe1EAQs9CS1veDPxW/egtIijOmYJuCEbRMIXnKGResWjeiA0fWCaYgBUo2IIg4zGPu0VS3bZnoIuE2dOSmSOWq/41e3HPA0hQi6Z1h3HTtAdMYWCSxgXuqmGhPEhG0DH0IiFoN3R9IUxPTVKn/qxMhUhnaq/J0Ys1DoLPdMZMgz0ojcR//M6KfpX7khESYoQ8dkiP5UUYzrJg/aFAo4yM4RxJcytlAdMMY4mtYIJwVl8eZk0K2XnvHxxVylVr+dx5MkxOSFnxCGXpEpuSY00CCeP5Jm8kjfryXqx3q2PWWvOms8ckj+wPn8ASC6Wtw==</latexit>

[Gromov, Vieira]

<latexit sha1_base64="rbbT6AdfBBhSoIZk1UQ6bkuxWvw=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAguJEyq0XZXdKHLCvYBaSiT6aQdOsmEmUmhhP6JGxeKuPVP3Pk3Th+Cih64cDjnXu69J0w5UxqhD2tpeWV1bb2wUdzc2t7Ztff2m0pkktAGEVzIdogV5SyhDc00p+1UUhyHnLbC4fXUb42oVEwk93qc0iDG/YRFjGBtpK5t+zdSxGJ0CpuMMomDrl1Cjofc6oULkVP2UNU7MwS5CJUr0HXQDCWwQL1rv3d6gmQxTTThWCnfRakOciw1I5xOip1M0RSTIe5T39AEx1QF+ezyCTw2Sg9GQppKNJyp3ydyHCs1jkPTGWM9UL+9qfiX52c6qgQ5S9JM04TMF0UZh1rAaQywxyQlmo8NwUQycyskAywx0Sasognh61P4P2mWHffc8e7KpdrVIo4COARH4AS44BLUwC2ogwYgYAQewBN4tnLr0XqxXuetS9Zi5gD8gPX2CTgGk2g=</latexit>

in “Tailoring IV: ⇥-morphism” paper.

<latexit sha1_base64="0Cd7Lhfdv73rGCAqWl7SZaqJOjk=">AAACFXicbVDLSkMxFMz1bX1VXboJrYILLfeKorgqutGdQluFttRz09M2mOSGJFcopT/hxl9x40IRt4I7/8b0sfA1EBhm5nByJtaCWxeGn8HE5NT0zOzcfGZhcWl5Jbu6VrFJahiWWSIScx2DRcEVlh13Aq+1QZCxwKv49nTgX92hsTxRJdfVWJfQVrzFGTgvNbI7XNGbmxJwH+SqTc8rx3SzVuqgg81dmRjd4VbmqAaNptDI5sNCOAT9S6IxyZMxLhrZj1ozYalE5ZgAa6tRqF29B8ZxJrCfqaUWNbBbaGPVUwUSbb03vKpPt7zSpK3E+KccHarfJ3ogre3K2CcluI797Q3E/7xq6lpH9R5XOnWo2GhRKxXUJXRQEW1yg8yJrifADPd/pawDBpjzRWZ8CdHvk/+Syl4h2i8cXO7liyfjOubIBsmRbRKRQ1IkZ+SClAkj9+SRPJOX4CF4Cl6Dt1F0IhjPrJMfCN6/AD+GnaA=</latexit>

e.g. (Q+
1 )

2@2
✓L�1

<latexit sha1_base64="VnwWecxpL2wVj4TbrvcsmJRHH8U=">AAACG3icbVA9SwNBEN2L3/ErammzGARFPO6CoqVoY2GRgDGBXDz2NpNkce+D3TkxHPc/bPwrNhaKWAkW/hs3MYVGHww83pvZnXlBIoVGx/m0ClPTM7Nz8wvFxaXlldXS2vqVjlPFoc5jGatmwDRIEUEdBUpoJgpYGEhoBDdnQ79xC0qLOLrEQQLtkPUi0RWcoZH8UsVDuMMM7J5NaU53ar57vbd7XaFewhQKJv3Mwz4g87OLfTfPjeOXyo7tjED/EndMymSMql969zoxT0OIkEumdct1Emxnw/e5hLzopRoSxm9YD1qGRiwE3c5Gt+V02ygd2o2VqQjpSP05kbFQ60EYmM6QYV9PekPxP6+VYve4nYkoSREi/v1RN5UUYzoMinaEAo5yYAjjSphdKe8zxTiaOIsmBHfy5L/kqmK7B/Zh7aB8cjqOY55ski2yQ1xyRE7IOamSOuHknjySZ/JiPVhP1qv19t1asMYzG+QXrI8v2fGfdg==</latexit>

Let us consider an alternative approach in the SU(2) sector.

<latexit sha1_base64="k5JtsdakKIIHQ9lseF6eJOqC1qU="></latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

+

<latexit sha1_base64="Aj0S0qEcxn3LhR85pmhLVev8gMQ=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGE3KHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0qyUvcvyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3N9jLU=</latexit>

SU(2) S-matrix does not receive quantum corrections up to N
2
LO.

<latexit sha1_base64="Ymx0DQBRcE2V42fq45McFSb/4cw="></latexit>

Quantum e↵ects only a↵ect propagation.

<latexit sha1_base64="SN1dFn6KFOqULc7ia+azFSNIX3o=">AAACEXicbVDNTgIxGOziH+LfqkcvjcSEE9klGj0SvXiERMAENuTbbhcauu2m7ZoQwit48VW8eNAYr968+TaWhYOCkzSZznxf2pkw5Uwbz/t2CmvrG5tbxe3Szu7e/oF7eNTWMlOEtojkUt2HoClngrYMM5zep4pCEnLaCUc3M7/zQJVmUtyZcUqDBAaCxYyAsVLfrTQzECZLMI1jSozGUvAxhvyCUyVTGOST1b5b9qpeDrxK/AUpowUafferF0mSJVQYwkHrru+lJpiAMoxwOi31Mk1TICMY0K6lAhKqg0meaIrPrBLhWCp7hMG5+ntjAonW4yS0kwmYoV72ZuJ/Xjcz8VUwYSLNDBVk/lCccWwkntWDI6ZscltBxIAoZv+KyRAUEGNLLNkS/OXIq6Rdq/rn1YtmrVy/XtRRRCfoFFWQjy5RHd2iBmohgh7RM3pFb86T8+K8Ox/z0YKz2DlGf+B8/gCnHZ2J</latexit>

“Simulate” quantum “friction” through background of impurities ✓i

<latexit sha1_base64="tjk1tXTGh7X2wX26H8q7wFA8DgM="></latexit>

This was the strategy of

<latexit sha1_base64="kNUgwACNDIkUxNPOZQHToFp0FWo=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCpzATFD0GvXiMkA2SIfR0ajJNeha6a5QhBC/+ihcPinj1K7z5N3aWgyY+KHi8V0VVPS+RQqNtf1u5ldW19Y38ZmFre2d3r7h/0NRxqjg0eCxj1faYBikiaKBACe1EAQs9CS1veDPxW/egtIijOmYJuCEbRMIXnKGResWjeiA0fWCaYgBUo2IIg4zGPu0VS3bZnoIuE2dOSmSOWq/41e3HPA0hQi6Z1h3HTtAdMYWCSxgXuqmGhPEhG0DH0IiFoN3R9IUxPTVKn/qxMhUhnaq/J0Ys1DoLPdMZMgz0ojcR//M6KfpX7khESYoQ8dkiP5UUYzrJg/aFAo4yM4RxJcytlAdMMY4mtYIJwVl8eZk0K2XnvHxxVylVr+dx5MkxOSFnxCGXpEpuSY00CCeP5Jm8kjfryXqx3q2PWWvOms8ckj+wPn8ASC6Wtw==</latexit>

[Gromov, Vieira]

<latexit sha1_base64="rbbT6AdfBBhSoIZk1UQ6bkuxWvw=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAguJEyq0XZXdKHLCvYBaSiT6aQdOsmEmUmhhP6JGxeKuPVP3Pk3Th+Cih64cDjnXu69J0w5UxqhD2tpeWV1bb2wUdzc2t7Ztff2m0pkktAGEVzIdogV5SyhDc00p+1UUhyHnLbC4fXUb42oVEwk93qc0iDG/YRFjGBtpK5t+zdSxGJ0CpuMMomDrl1Cjofc6oULkVP2UNU7MwS5CJUr0HXQDCWwQL1rv3d6gmQxTTThWCnfRakOciw1I5xOip1M0RSTIe5T39AEx1QF+ezyCTw2Sg9GQppKNJyp3ydyHCs1jkPTGWM9UL+9qfiX52c6qgQ5S9JM04TMF0UZh1rAaQywxyQlmo8NwUQycyskAywx0Sasognh61P4P2mWHffc8e7KpdrVIo4COARH4AS44BLUwC2ogwYgYAQewBN4tnLr0XqxXuetS9Zi5gD8gPX2CTgGk2g=</latexit>

in “Tailoring IV: ⇥-morphism” paper.

<latexit sha1_base64="0Cd7Lhfdv73rGCAqWl7SZaqJOjk=">AAACFXicbVDLSkMxFMz1bX1VXboJrYILLfeKorgqutGdQluFttRz09M2mOSGJFcopT/hxl9x40IRt4I7/8b0sfA1EBhm5nByJtaCWxeGn8HE5NT0zOzcfGZhcWl5Jbu6VrFJahiWWSIScx2DRcEVlh13Aq+1QZCxwKv49nTgX92hsTxRJdfVWJfQVrzFGTgvNbI7XNGbmxJwH+SqTc8rx3SzVuqgg81dmRjd4VbmqAaNptDI5sNCOAT9S6IxyZMxLhrZj1ozYalE5ZgAa6tRqF29B8ZxJrCfqaUWNbBbaGPVUwUSbb03vKpPt7zSpK3E+KccHarfJ3ogre3K2CcluI797Q3E/7xq6lpH9R5XOnWo2GhRKxXUJXRQEW1yg8yJrifADPd/pawDBpjzRWZ8CdHvk/+Syl4h2i8cXO7liyfjOubIBsmRbRKRQ1IkZ+SClAkj9+SRPJOX4CF4Cl6Dt1F0IhjPrJMfCN6/AD+GnaA=</latexit>

e.g. (Q+
1 )

2@2
✓L�1

<latexit sha1_base64="VnwWecxpL2wVj4TbrvcsmJRHH8U=">AAACG3icbVA9SwNBEN2L3/ErammzGARFPO6CoqVoY2GRgDGBXDz2NpNkce+D3TkxHPc/bPwrNhaKWAkW/hs3MYVGHww83pvZnXlBIoVGx/m0ClPTM7Nz8wvFxaXlldXS2vqVjlPFoc5jGatmwDRIEUEdBUpoJgpYGEhoBDdnQ79xC0qLOLrEQQLtkPUi0RWcoZH8UsVDuMMM7J5NaU53ar57vbd7XaFewhQKJv3Mwz4g87OLfTfPjeOXyo7tjED/EndMymSMql969zoxT0OIkEumdct1Emxnw/e5hLzopRoSxm9YD1qGRiwE3c5Gt+V02ygd2o2VqQjpSP05kbFQ60EYmM6QYV9PekPxP6+VYve4nYkoSREi/v1RN5UUYzoMinaEAo5yYAjjSphdKe8zxTiaOIsmBHfy5L/kqmK7B/Zh7aB8cjqOY55ski2yQ1xyRE7IOamSOuHknjySZ/JiPVhP1qv19t1asMYzG+QXrI8v2fGfdg==</latexit>

A✓ depend only on ✓1, . . . , ✓`.

<latexit sha1_base64="wFlw8JlVg+cfviwN75cl4YjqI7Q="></latexit>

Let us consider an alternative approach in the SU(2) sector.

<latexit sha1_base64="k5JtsdakKIIHQ9lseF6eJOqC1qU="></latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

g4

x+(u)4
⇢ A`,L(u)

<latexit sha1_base64="VecgFJ9RGq8b6zXG/C6vuIC1zCM=">AAACFnicbVDJSgNBEO1xjXEb9eilMQgRNcxIRI9RLx48RDALZJLQ06lJmvQsdPeIYZiv8OKvePGgiFfx5t/YWQ6a+KDg8V4VVfXciDOpLOvbmJtfWFxazqxkV9fWNzbNre2qDGNBoUJDHoq6SyRwFkBFMcWhHgkgvsuh5vavhn7tHoRkYXCnBhE0fdINmMcoUVpqm8eOJwhNuq1imiQPrcN8fJC2ijjFjoxdCQpftBMHOD+6SbXVNnNWwRoBzxJ7QnJognLb/HI6IY19CBTlRMqGbUWqmRChGOWQZp1YQkRon3ShoWlAfJDNZPRWive10sFeKHQFCo/U3xMJ8aUc+K7u9InqyWlvKP7nNWLlnTcTFkSxgoCOF3kxxyrEw4xwhwmgig80IVQwfSumPaJzUjrJrA7Bnn55llRPCnaxcHpbzJUuJ3Fk0C7aQ3lkozNUQteojCqIokf0jF7Rm/FkvBjvxse4dc6YzOygPzA+fwCllJ5o</latexit>



SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

g4

x+(u)4
⇢ A`,L(u)

<latexit sha1_base64="VecgFJ9RGq8b6zXG/C6vuIC1zCM=">AAACFnicbVDJSgNBEO1xjXEb9eilMQgRNcxIRI9RLx48RDALZJLQ06lJmvQsdPeIYZiv8OKvePGgiFfx5t/YWQ6a+KDg8V4VVfXciDOpLOvbmJtfWFxazqxkV9fWNzbNre2qDGNBoUJDHoq6SyRwFkBFMcWhHgkgvsuh5vavhn7tHoRkYXCnBhE0fdINmMcoUVpqm8eOJwhNuq1imiQPrcN8fJC2ijjFjoxdCQpftBMHOD+6SbXVNnNWwRoBzxJ7QnJognLb/HI6IY19CBTlRMqGbUWqmRChGOWQZp1YQkRon3ShoWlAfJDNZPRWive10sFeKHQFCo/U3xMJ8aUc+K7u9InqyWlvKP7nNWLlnTcTFkSxgoCOF3kxxyrEw4xwhwmgig80IVQwfSumPaJzUjrJrA7Bnn55llRPCnaxcHpbzJUuJ3Fk0C7aQ3lkozNUQteojCqIokf0jF7Rm/FkvBjvxse4dc6YzOygPzA+fwCllJ5o</latexit>

As in NLO SL(2):

<latexit sha1_base64="iS3pDOke/BXY1I72noukK6ShYo4=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSLUS0mKoniqevFQtKL9gDaUzXbbLt1swu6mUEL/iRcPinj1n3jz37htc9DWBwOP92aYmedHnCntON/W0vLK6tp6ZiO7ubW9s2vv7ddUGEtCqyTkoWz4WFHOBK1qpjltRJLiwOe07g9uJn59SKVioXjSo4h6Ae4J1mUEayO1bftKISbQXfkePZbzxZPLtp1zCs4UaJG4KclBikrb/mp1QhIHVGjCsVJN14m0l2CpGeF0nG3FikaYDHCPNg0VOKDKS6aXj9GxUTqoG0pTQqOp+nsiwYFSo8A3nQHWfTXvTcT/vGasuxdewkQUayrIbFE35kiHaBID6jBJieYjQzCRzNyKSB9LTLQJK2tCcOdfXiS1YsE9LZw9FHOl6zSODBzCEeTBhXMowS1UoAoEhvAMr/BmJdaL9W59zFqXrHTmAP7A+vwBUBSRgQ==</latexit>



A is given by an `� 1 dimensional integral with factorized measure.

<latexit sha1_base64="oBT6nCxQwzGwd2lnE+OnTAxbQ9o="></latexit>

SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

g4

x+(u)4
⇢ A`,L(u)

<latexit sha1_base64="VecgFJ9RGq8b6zXG/C6vuIC1zCM=">AAACFnicbVDJSgNBEO1xjXEb9eilMQgRNcxIRI9RLx48RDALZJLQ06lJmvQsdPeIYZiv8OKvePGgiFfx5t/YWQ6a+KDg8V4VVfXciDOpLOvbmJtfWFxazqxkV9fWNzbNre2qDGNBoUJDHoq6SyRwFkBFMcWhHgkgvsuh5vavhn7tHoRkYXCnBhE0fdINmMcoUVpqm8eOJwhNuq1imiQPrcN8fJC2ijjFjoxdCQpftBMHOD+6SbXVNnNWwRoBzxJ7QnJognLb/HI6IY19CBTlRMqGbUWqmRChGOWQZp1YQkRon3ShoWlAfJDNZPRWive10sFeKHQFCo/U3xMJ8aUc+K7u9InqyWlvKP7nNWLlnTcTFkSxgoCOF3kxxyrEw4xwhwmgig80IVQwfSumPaJzUjrJrA7Bnn55llRPCnaxcHpbzJUuJ3Fk0C7aQ3lkozNUQteojCqIokf0jF7Rm/FkvBjvxse4dc6YzOygPzA+fwCllJ5o</latexit>

As in NLO SL(2):

<latexit sha1_base64="iS3pDOke/BXY1I72noukK6ShYo4=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSLUS0mKoniqevFQtKL9gDaUzXbbLt1swu6mUEL/iRcPinj1n3jz37htc9DWBwOP92aYmedHnCntON/W0vLK6tp6ZiO7ubW9s2vv7ddUGEtCqyTkoWz4WFHOBK1qpjltRJLiwOe07g9uJn59SKVioXjSo4h6Ae4J1mUEayO1bftKISbQXfkePZbzxZPLtp1zCs4UaJG4KclBikrb/mp1QhIHVGjCsVJN14m0l2CpGeF0nG3FikaYDHCPNg0VOKDKS6aXj9GxUTqoG0pTQqOp+nsiwYFSo8A3nQHWfTXvTcT/vGasuxdewkQUayrIbFE35kiHaBID6jBJieYjQzCRzNyKSB9LTLQJK2tCcOdfXiS1YsE9LZw9FHOl6zSODBzCEeTBhXMowS1UoAoEhvAMr/BmJdaL9W59zFqXrHTmAP7A+vwBUBSRgQ==</latexit>



A is given by an `� 1 dimensional integral with factorized measure.

<latexit sha1_base64="oBT6nCxQwzGwd2lnE+OnTAxbQ9o="></latexit>

B is given by an L� 1 dimensional integral with factorized measure.

<latexit sha1_base64="O8TRvm3tvHtXm5hieZ0xNuPHVug="></latexit>

SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

g4

x+(u)4
⇢ A`,L(u)

<latexit sha1_base64="VecgFJ9RGq8b6zXG/C6vuIC1zCM=">AAACFnicbVDJSgNBEO1xjXEb9eilMQgRNcxIRI9RLx48RDALZJLQ06lJmvQsdPeIYZiv8OKvePGgiFfx5t/YWQ6a+KDg8V4VVfXciDOpLOvbmJtfWFxazqxkV9fWNzbNre2qDGNBoUJDHoq6SyRwFkBFMcWhHgkgvsuh5vavhn7tHoRkYXCnBhE0fdINmMcoUVpqm8eOJwhNuq1imiQPrcN8fJC2ijjFjoxdCQpftBMHOD+6SbXVNnNWwRoBzxJ7QnJognLb/HI6IY19CBTlRMqGbUWqmRChGOWQZp1YQkRon3ShoWlAfJDNZPRWive10sFeKHQFCo/U3xMJ8aUc+K7u9InqyWlvKP7nNWLlnTcTFkSxgoCOF3kxxyrEw4xwhwmgig80IVQwfSumPaJzUjrJrA7Bnn55llRPCnaxcHpbzJUuJ3Fk0C7aQ3lkozNUQteojCqIokf0jF7Rm/FkvBjvxse4dc6YzOygPzA+fwCllJ5o</latexit>

As in NLO SL(2):

<latexit sha1_base64="iS3pDOke/BXY1I72noukK6ShYo4=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSLUS0mKoniqevFQtKL9gDaUzXbbLt1swu6mUEL/iRcPinj1n3jz37htc9DWBwOP92aYmedHnCntON/W0vLK6tp6ZiO7ubW9s2vv7ddUGEtCqyTkoWz4WFHOBK1qpjltRJLiwOe07g9uJn59SKVioXjSo4h6Ae4J1mUEayO1bftKISbQXfkePZbzxZPLtp1zCs4UaJG4KclBikrb/mp1QhIHVGjCsVJN14m0l2CpGeF0nG3FikaYDHCPNg0VOKDKS6aXj9GxUTqoG0pTQqOp+nsiwYFSo8A3nQHWfTXvTcT/vGasuxdewkQUayrIbFE35kiHaBID6jBJieYjQzCRzNyKSB9LTLQJK2tCcOdfXiS1YsE9LZw9FHOl6zSODBzCEeTBhXMowS1UoAoEhvAMr/BmJdaL9W59zFqXrHTmAP7A+vwBUBSRgQ==</latexit>



A is given by an `� 1 dimensional integral with factorized measure.

<latexit sha1_base64="oBT6nCxQwzGwd2lnE+OnTAxbQ9o="></latexit>

B is given by an L� 1 dimensional integral with factorized measure.

<latexit sha1_base64="O8TRvm3tvHtXm5hieZ0xNuPHVug="></latexit>

Q is dressed by a function of higher integrable charges.

<latexit sha1_base64="+D/IxcAp7dK/+TnzdyBU/f4m+ak="></latexit>

SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

g4

x+(u)4
⇢ A`,L(u)

<latexit sha1_base64="VecgFJ9RGq8b6zXG/C6vuIC1zCM=">AAACFnicbVDJSgNBEO1xjXEb9eilMQgRNcxIRI9RLx48RDALZJLQ06lJmvQsdPeIYZiv8OKvePGgiFfx5t/YWQ6a+KDg8V4VVfXciDOpLOvbmJtfWFxazqxkV9fWNzbNre2qDGNBoUJDHoq6SyRwFkBFMcWhHgkgvsuh5vavhn7tHoRkYXCnBhE0fdINmMcoUVpqm8eOJwhNuq1imiQPrcN8fJC2ijjFjoxdCQpftBMHOD+6SbXVNnNWwRoBzxJ7QnJognLb/HI6IY19CBTlRMqGbUWqmRChGOWQZp1YQkRon3ShoWlAfJDNZPRWive10sFeKHQFCo/U3xMJ8aUc+K7u9InqyWlvKP7nNWLlnTcTFkSxgoCOF3kxxyrEw4xwhwmgig80IVQwfSumPaJzUjrJrA7Bnn55llRPCnaxcHpbzJUuJ3Fk0C7aQ3lkozNUQteojCqIokf0jF7Rm/FkvBjvxse4dc6YzOygPzA+fwCllJ5o</latexit>

As in NLO SL(2):

<latexit sha1_base64="iS3pDOke/BXY1I72noukK6ShYo4=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSLUS0mKoniqevFQtKL9gDaUzXbbLt1swu6mUEL/iRcPinj1n3jz37htc9DWBwOP92aYmedHnCntON/W0vLK6tp6ZiO7ubW9s2vv7ddUGEtCqyTkoWz4WFHOBK1qpjltRJLiwOe07g9uJn59SKVioXjSo4h6Ae4J1mUEayO1bftKISbQXfkePZbzxZPLtp1zCs4UaJG4KclBikrb/mp1QhIHVGjCsVJN14m0l2CpGeF0nG3FikaYDHCPNg0VOKDKS6aXj9GxUTqoG0pTQqOp+nsiwYFSo8A3nQHWfTXvTcT/vGasuxdewkQUayrIbFE35kiHaBID6jBJieYjQzCRzNyKSB9LTLQJK2tCcOdfXiS1YsE9LZw9FHOl6zSODBzCEeTBhXMowS1UoAoEhvAMr/BmJdaL9W59zFqXrHTmAP7A+vwBUBSRgQ==</latexit>



A is given by an `� 1 dimensional integral with factorized measure.

<latexit sha1_base64="oBT6nCxQwzGwd2lnE+OnTAxbQ9o="></latexit>

B is given by an L� 1 dimensional integral with factorized measure.

<latexit sha1_base64="O8TRvm3tvHtXm5hieZ0xNuPHVug="></latexit>

Q is dressed by a function of higher integrable charges.

<latexit sha1_base64="+D/IxcAp7dK/+TnzdyBU/f4m+ak="></latexit>

New relative to SL(2):

<latexit sha1_base64="hKvs3nTgJ9pGpMQe3j0UxWGyEP4=">AAAB/3icbVC7SgNBFJ2Nrxhfq4KNzWAQYhN2g6JYBW0sRCKaByRLmJ3cTYbMPpiZjYQ1hb9iY6GIrb9h5984m6TQxAMDZ865l3vvcSPOpLKsbyOzsLi0vJJdza2tb2xumds7NRnGgkKVhjwUDZdI4CyAqmKKQyMSQHyXQ93tX6Z+fQBCsjC4V8MIHJ90A+YxSpSW2ubeDTxgAVx/B4BViO+uC6Wj87aZt4rWGHie2FOSR1NU2uZXqxPS2IdAUU6kbNpWpJyECMUoh1GuFUuICO2TLjQ1DYgP0knG+4/woVY62AuFfoHCY/V3R0J8KYe+qyt9onpy1kvF/7xmrLwzJ2FBFCsI6GSQF/P0zjQM3GECqOJDTQgVTO+KaY8IQpWOLKdDsGdPnie1UtE+Lp7clvLli2kcWbSPDlAB2egUldEVqqAqougRPaNX9GY8GS/Gu/ExKc0Y055d9AfG5w/bMZSy</latexit>

SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

g4

x+(u)4
⇢ A`,L(u)

<latexit sha1_base64="VecgFJ9RGq8b6zXG/C6vuIC1zCM=">AAACFnicbVDJSgNBEO1xjXEb9eilMQgRNcxIRI9RLx48RDALZJLQ06lJmvQsdPeIYZiv8OKvePGgiFfx5t/YWQ6a+KDg8V4VVfXciDOpLOvbmJtfWFxazqxkV9fWNzbNre2qDGNBoUJDHoq6SyRwFkBFMcWhHgkgvsuh5vavhn7tHoRkYXCnBhE0fdINmMcoUVpqm8eOJwhNuq1imiQPrcN8fJC2ijjFjoxdCQpftBMHOD+6SbXVNnNWwRoBzxJ7QnJognLb/HI6IY19CBTlRMqGbUWqmRChGOWQZp1YQkRon3ShoWlAfJDNZPRWive10sFeKHQFCo/U3xMJ8aUc+K7u9InqyWlvKP7nNWLlnTcTFkSxgoCOF3kxxyrEw4xwhwmgig80IVQwfSumPaJzUjrJrA7Bnn55llRPCnaxcHpbzJUuJ3Fk0C7aQ3lkozNUQteojCqIokf0jF7Rm/FkvBjvxse4dc6YzOygPzA+fwCllJ5o</latexit>

As in NLO SL(2):

<latexit sha1_base64="iS3pDOke/BXY1I72noukK6ShYo4=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSLUS0mKoniqevFQtKL9gDaUzXbbLt1swu6mUEL/iRcPinj1n3jz37htc9DWBwOP92aYmedHnCntON/W0vLK6tp6ZiO7ubW9s2vv7ddUGEtCqyTkoWz4WFHOBK1qpjltRJLiwOe07g9uJn59SKVioXjSo4h6Ae4J1mUEayO1bftKISbQXfkePZbzxZPLtp1zCs4UaJG4KclBikrb/mp1QhIHVGjCsVJN14m0l2CpGeF0nG3FikaYDHCPNg0VOKDKS6aXj9GxUTqoG0pTQqOp+nsiwYFSo8A3nQHWfTXvTcT/vGasuxdewkQUayrIbFE35kiHaBID6jBJieYjQzCRzNyKSB9LTLQJK2tCcOdfXiS1YsE9LZw9FHOl6zSODBzCEeTBhXMowS1UoAoEhvAMr/BmJdaL9W59zFqXrHTmAP7A+vwBUBSRgQ==</latexit>



A is given by an `� 1 dimensional integral with factorized measure.

<latexit sha1_base64="oBT6nCxQwzGwd2lnE+OnTAxbQ9o="></latexit>

B is given by an L� 1 dimensional integral with factorized measure.

<latexit sha1_base64="O8TRvm3tvHtXm5hieZ0xNuPHVug="></latexit>

Q is dressed by a function of higher integrable charges.

<latexit sha1_base64="+D/IxcAp7dK/+TnzdyBU/f4m+ak="></latexit>

New relative to SL(2):

<latexit sha1_base64="hKvs3nTgJ9pGpMQe3j0UxWGyEP4=">AAAB/3icbVC7SgNBFJ2Nrxhfq4KNzWAQYhN2g6JYBW0sRCKaByRLmJ3cTYbMPpiZjYQ1hb9iY6GIrb9h5984m6TQxAMDZ865l3vvcSPOpLKsbyOzsLi0vJJdza2tb2xumds7NRnGgkKVhjwUDZdI4CyAqmKKQyMSQHyXQ93tX6Z+fQBCsjC4V8MIHJ90A+YxSpSW2ubeDTxgAVx/B4BViO+uC6Wj87aZt4rWGHie2FOSR1NU2uZXqxPS2IdAUU6kbNpWpJyECMUoh1GuFUuICO2TLjQ1DYgP0knG+4/woVY62AuFfoHCY/V3R0J8KYe+qyt9onpy1kvF/7xmrLwzJ2FBFCsI6GSQF/P0zjQM3GECqOJDTQgVTO+KaY8IQpWOLKdDsGdPnie1UtE+Lp7clvLli2kcWbSPDlAB2egUldEVqqAqougRPaNX9GY8GS/Gu/ExKc0Y055d9AfG5w/bMZSy</latexit>

Measure in A is NOT the orthogonal measure for on-shell Q.

<latexit sha1_base64="K4rIxVQanOaXGWwSflt54w1l50g="></latexit>

SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

g4

x+(u)4
⇢ A`,L(u)

<latexit sha1_base64="VecgFJ9RGq8b6zXG/C6vuIC1zCM=">AAACFnicbVDJSgNBEO1xjXEb9eilMQgRNcxIRI9RLx48RDALZJLQ06lJmvQsdPeIYZiv8OKvePGgiFfx5t/YWQ6a+KDg8V4VVfXciDOpLOvbmJtfWFxazqxkV9fWNzbNre2qDGNBoUJDHoq6SyRwFkBFMcWhHgkgvsuh5vavhn7tHoRkYXCnBhE0fdINmMcoUVpqm8eOJwhNuq1imiQPrcN8fJC2ijjFjoxdCQpftBMHOD+6SbXVNnNWwRoBzxJ7QnJognLb/HI6IY19CBTlRMqGbUWqmRChGOWQZp1YQkRon3ShoWlAfJDNZPRWive10sFeKHQFCo/U3xMJ8aUc+K7u9InqyWlvKP7nNWLlnTcTFkSxgoCOF3kxxyrEw4xwhwmgig80IVQwfSumPaJzUjrJrA7Bnn55llRPCnaxcHpbzJUuJ3Fk0C7aQ3lkozNUQteojCqIokf0jF7Rm/FkvBjvxse4dc6YzOygPzA+fwCllJ5o</latexit>

As in NLO SL(2):

<latexit sha1_base64="iS3pDOke/BXY1I72noukK6ShYo4=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSLUS0mKoniqevFQtKL9gDaUzXbbLt1swu6mUEL/iRcPinj1n3jz37htc9DWBwOP92aYmedHnCntON/W0vLK6tp6ZiO7ubW9s2vv7ddUGEtCqyTkoWz4WFHOBK1qpjltRJLiwOe07g9uJn59SKVioXjSo4h6Ae4J1mUEayO1bftKISbQXfkePZbzxZPLtp1zCs4UaJG4KclBikrb/mp1QhIHVGjCsVJN14m0l2CpGeF0nG3FikaYDHCPNg0VOKDKS6aXj9GxUTqoG0pTQqOp+nsiwYFSo8A3nQHWfTXvTcT/vGasuxdewkQUayrIbFE35kiHaBID6jBJieYjQzCRzNyKSB9LTLQJK2tCcOdfXiS1YsE9LZw9FHOl6zSODBzCEeTBhXMowS1UoAoEhvAMr/BmJdaL9W59zFqXrHTmAP7A+vwBUBSRgQ==</latexit>



A is given by an `� 1 dimensional integral with factorized measure.

<latexit sha1_base64="oBT6nCxQwzGwd2lnE+OnTAxbQ9o="></latexit>

B is given by an L� 1 dimensional integral with factorized measure.

<latexit sha1_base64="O8TRvm3tvHtXm5hieZ0xNuPHVug="></latexit>

Q is dressed by a function of higher integrable charges.

<latexit sha1_base64="+D/IxcAp7dK/+TnzdyBU/f4m+ak="></latexit>

New relative to SL(2):

<latexit sha1_base64="hKvs3nTgJ9pGpMQe3j0UxWGyEP4=">AAAB/3icbVC7SgNBFJ2Nrxhfq4KNzWAQYhN2g6JYBW0sRCKaByRLmJ3cTYbMPpiZjYQ1hb9iY6GIrb9h5984m6TQxAMDZ865l3vvcSPOpLKsbyOzsLi0vJJdza2tb2xumds7NRnGgkKVhjwUDZdI4CyAqmKKQyMSQHyXQ93tX6Z+fQBCsjC4V8MIHJ90A+YxSpSW2ubeDTxgAVx/B4BViO+uC6Wj87aZt4rWGHie2FOSR1NU2uZXqxPS2IdAUU6kbNpWpJyECMUoh1GuFUuICO2TLjQ1DYgP0knG+4/woVY62AuFfoHCY/V3R0J8KYe+qyt9onpy1kvF/7xmrLwzJ2FBFCsI6GSQF/P0zjQM3GECqOJDTQgVTO+KaY8IQpWOLKdDsGdPnie1UtE+Lp7clvLli2kcWbSPDlAB2egUldEVqqAqougRPaNX9GY8GS/Gu/ExKc0Y055d9AfG5w/bMZSy</latexit>

Measure in A is NOT the orthogonal measure for on-shell Q.

<latexit sha1_base64="K4rIxVQanOaXGWwSflt54w1l50g="></latexit>

(It is for B.)

<latexit sha1_base64="RfWFMBkYKAkZxLY+BiHfBq6AiMM=">AAACE3icbVC7TsMwFHXKq5RXgJHFokUqDFFSgWCsygJbkehDaqLKcZ3WqvOQ7SBVVv6BhV9hYQAhVhY2/oYkzQAtZzo6517f4+NGjAppmt9aaWV1bX2jvFnZ2t7Z3dP3D7oijDkmHRyykPddJAijAelIKhnpR5wg32Wk506vM7/3QLigYXAvZxFxfDQOqEcxkqk01M/qtxJSAb2QQ2Xn7ymXxSRRNdtHcoIRU62kliTG6VCvmoaZAy4TqyBVUKA91L/sUYhjnwQSMyTEwDIj6SjEJcWMJBU7FiRCeIrGZJDSAPlEOCrPkMCTVBnlsbwwkDBXf28o5Asx8910MsspFr1M/M8bxNK7chQNoliSAM8PeTGDMoRZQXBEOcGSzVKCMKdpVogniCMs0xoraQnW4peXSbdhWOfGxV2j2mwVdZTBETgGdWCBS9AEN6ANOgCDR/AMXsGb9qS9aO/ax3y0pBU7h+APtM8fWGqd1w==</latexit>

SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

g4

x+(u)4
⇢ A`,L(u)

<latexit sha1_base64="VecgFJ9RGq8b6zXG/C6vuIC1zCM=">AAACFnicbVDJSgNBEO1xjXEb9eilMQgRNcxIRI9RLx48RDALZJLQ06lJmvQsdPeIYZiv8OKvePGgiFfx5t/YWQ6a+KDg8V4VVfXciDOpLOvbmJtfWFxazqxkV9fWNzbNre2qDGNBoUJDHoq6SyRwFkBFMcWhHgkgvsuh5vavhn7tHoRkYXCnBhE0fdINmMcoUVpqm8eOJwhNuq1imiQPrcN8fJC2ijjFjoxdCQpftBMHOD+6SbXVNnNWwRoBzxJ7QnJognLb/HI6IY19CBTlRMqGbUWqmRChGOWQZp1YQkRon3ShoWlAfJDNZPRWive10sFeKHQFCo/U3xMJ8aUc+K7u9InqyWlvKP7nNWLlnTcTFkSxgoCOF3kxxyrEw4xwhwmgig80IVQwfSumPaJzUjrJrA7Bnn55llRPCnaxcHpbzJUuJ3Fk0C7aQ3lkozNUQteojCqIokf0jF7Rm/FkvBjvxse4dc6YzOygPzA+fwCllJ5o</latexit>

As in NLO SL(2):

<latexit sha1_base64="iS3pDOke/BXY1I72noukK6ShYo4=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSLUS0mKoniqevFQtKL9gDaUzXbbLt1swu6mUEL/iRcPinj1n3jz37htc9DWBwOP92aYmedHnCntON/W0vLK6tp6ZiO7ubW9s2vv7ddUGEtCqyTkoWz4WFHOBK1qpjltRJLiwOe07g9uJn59SKVioXjSo4h6Ae4J1mUEayO1bftKISbQXfkePZbzxZPLtp1zCs4UaJG4KclBikrb/mp1QhIHVGjCsVJN14m0l2CpGeF0nG3FikaYDHCPNg0VOKDKS6aXj9GxUTqoG0pTQqOp+nsiwYFSo8A3nQHWfTXvTcT/vGasuxdewkQUayrIbFE35kiHaBID6jBJieYjQzCRzNyKSB9LTLQJK2tCcOdfXiS1YsE9LZw9FHOl6zSODBzCEeTBhXMowS1UoAoEhvAMr/BmJdaL9W59zFqXrHTmAP7A+vwBUBSRgQ==</latexit>



A is given by an `� 1 dimensional integral with factorized measure.

<latexit sha1_base64="oBT6nCxQwzGwd2lnE+OnTAxbQ9o="></latexit>

B is given by an L� 1 dimensional integral with factorized measure.

<latexit sha1_base64="O8TRvm3tvHtXm5hieZ0xNuPHVug="></latexit>

Q is dressed by a function of higher integrable charges.

<latexit sha1_base64="+D/IxcAp7dK/+TnzdyBU/f4m+ak="></latexit>

New relative to SL(2):

<latexit sha1_base64="hKvs3nTgJ9pGpMQe3j0UxWGyEP4=">AAAB/3icbVC7SgNBFJ2Nrxhfq4KNzWAQYhN2g6JYBW0sRCKaByRLmJ3cTYbMPpiZjYQ1hb9iY6GIrb9h5984m6TQxAMDZ865l3vvcSPOpLKsbyOzsLi0vJJdza2tb2xumds7NRnGgkKVhjwUDZdI4CyAqmKKQyMSQHyXQ93tX6Z+fQBCsjC4V8MIHJ90A+YxSpSW2ubeDTxgAVx/B4BViO+uC6Wj87aZt4rWGHie2FOSR1NU2uZXqxPS2IdAUU6kbNpWpJyECMUoh1GuFUuICO2TLjQ1DYgP0knG+4/woVY62AuFfoHCY/V3R0J8KYe+qyt9onpy1kvF/7xmrLwzJ2FBFCsI6GSQF/P0zjQM3GECqOJDTQgVTO+KaY8IQpWOLKdDsGdPnie1UtE+Lp7clvLli2kcWbSPDlAB2egUldEVqqAqougRPaNX9GY8GS/Gu/ExKc0Y055d9AfG5w/bMZSy</latexit>

Measure in A is NOT the orthogonal measure for on-shell Q.

<latexit sha1_base64="K4rIxVQanOaXGWwSflt54w1l50g="></latexit>

(It is for B.)

<latexit sha1_base64="RfWFMBkYKAkZxLY+BiHfBq6AiMM=">AAACE3icbVC7TsMwFHXKq5RXgJHFokUqDFFSgWCsygJbkehDaqLKcZ3WqvOQ7SBVVv6BhV9hYQAhVhY2/oYkzQAtZzo6517f4+NGjAppmt9aaWV1bX2jvFnZ2t7Z3dP3D7oijDkmHRyykPddJAijAelIKhnpR5wg32Wk506vM7/3QLigYXAvZxFxfDQOqEcxkqk01M/qtxJSAb2QQ2Xn7ymXxSRRNdtHcoIRU62kliTG6VCvmoaZAy4TqyBVUKA91L/sUYhjnwQSMyTEwDIj6SjEJcWMJBU7FiRCeIrGZJDSAPlEOCrPkMCTVBnlsbwwkDBXf28o5Asx8910MsspFr1M/M8bxNK7chQNoliSAM8PeTGDMoRZQXBEOcGSzVKCMKdpVogniCMs0xoraQnW4peXSbdhWOfGxV2j2mwVdZTBETgGdWCBS9AEN6ANOgCDR/AMXsGb9qS9aO/ax3y0pBU7h+APtM8fWGqd1w==</latexit>

At N
2
LO the dressing of the state depends on `.

<latexit sha1_base64="dXdxOwvVDZzFE8r+Hi2TIrH6PwM=">AAACInicbVDLSgMxFM34tr6qLt0EW8FVmSmKuvOxcSE+wKrQ1pLJ3GmDmWRI7ghl6Le48VfcuFDUleDHmNYufB24cHLOveTeE6ZSWPT9d29kdGx8YnJqujAzOze/UFxcurA6MxxqXEttrkJmQQoFNRQo4So1wJJQwmV4c9D3L2/BWKHVOXZTaCasrUQsOEMntYo7e0iPy3nvulo+OqHYARoZsFaoNtXx4G2RoVMhBRVZqhUtN0DKcqVVLPkVfwD6lwRDUiJDnLaKr41I8ywBhVwya+uBn2IzZwYFl9ArNDILKeM3rA11RxVLwDbzwYk9uuaUiMbauFJIB+r3iZwl1naT0HUmDDv2t9cX//PqGcbbzVyoNENQ/OujOJMUNe3nRSNhgKPsOsK4EW5XyjvMMI4u1YILIfh98l9yUa0EG5XNs2ppd38YxxRZIatknQRki+ySQ3JKaoSTO/JAnsizd+89ei/e21friDecWSY/4H18Av+goh8=</latexit>

SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

g4

x+(u)4
⇢ A`,L(u)

<latexit sha1_base64="VecgFJ9RGq8b6zXG/C6vuIC1zCM=">AAACFnicbVDJSgNBEO1xjXEb9eilMQgRNcxIRI9RLx48RDALZJLQ06lJmvQsdPeIYZiv8OKvePGgiFfx5t/YWQ6a+KDg8V4VVfXciDOpLOvbmJtfWFxazqxkV9fWNzbNre2qDGNBoUJDHoq6SyRwFkBFMcWhHgkgvsuh5vavhn7tHoRkYXCnBhE0fdINmMcoUVpqm8eOJwhNuq1imiQPrcN8fJC2ijjFjoxdCQpftBMHOD+6SbXVNnNWwRoBzxJ7QnJognLb/HI6IY19CBTlRMqGbUWqmRChGOWQZp1YQkRon3ShoWlAfJDNZPRWive10sFeKHQFCo/U3xMJ8aUc+K7u9InqyWlvKP7nNWLlnTcTFkSxgoCOF3kxxyrEw4xwhwmgig80IVQwfSumPaJzUjrJrA7Bnn55llRPCnaxcHpbzJUuJ3Fk0C7aQ3lkozNUQteojCqIokf0jF7Rm/FkvBjvxse4dc6YzOygPzA+fwCllJ5o</latexit>

As in NLO SL(2):

<latexit sha1_base64="iS3pDOke/BXY1I72noukK6ShYo4=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSLUS0mKoniqevFQtKL9gDaUzXbbLt1swu6mUEL/iRcPinj1n3jz37htc9DWBwOP92aYmedHnCntON/W0vLK6tp6ZiO7ubW9s2vv7ddUGEtCqyTkoWz4WFHOBK1qpjltRJLiwOe07g9uJn59SKVioXjSo4h6Ae4J1mUEayO1bftKISbQXfkePZbzxZPLtp1zCs4UaJG4KclBikrb/mp1QhIHVGjCsVJN14m0l2CpGeF0nG3FikaYDHCPNg0VOKDKS6aXj9GxUTqoG0pTQqOp+nsiwYFSo8A3nQHWfTXvTcT/vGasuxdewkQUayrIbFE35kiHaBID6jBJieYjQzCRzNyKSB9LTLQJK2tCcOdfXiS1YsE9LZw9FHOl6zSODBzCEeTBhXMowS1UoAoEhvAMr/BmJdaL9W59zFqXrHTmAP7A+vwBUBSRgQ==</latexit>



A is given by an `� 1 dimensional integral with factorized measure.

<latexit sha1_base64="oBT6nCxQwzGwd2lnE+OnTAxbQ9o="></latexit>

B is given by an L� 1 dimensional integral with factorized measure.

<latexit sha1_base64="O8TRvm3tvHtXm5hieZ0xNuPHVug="></latexit>

Q is dressed by a function of higher integrable charges.

<latexit sha1_base64="+D/IxcAp7dK/+TnzdyBU/f4m+ak="></latexit>

New relative to SL(2):

<latexit sha1_base64="hKvs3nTgJ9pGpMQe3j0UxWGyEP4=">AAAB/3icbVC7SgNBFJ2Nrxhfq4KNzWAQYhN2g6JYBW0sRCKaByRLmJ3cTYbMPpiZjYQ1hb9iY6GIrb9h5984m6TQxAMDZ865l3vvcSPOpLKsbyOzsLi0vJJdza2tb2xumds7NRnGgkKVhjwUDZdI4CyAqmKKQyMSQHyXQ93tX6Z+fQBCsjC4V8MIHJ90A+YxSpSW2ubeDTxgAVx/B4BViO+uC6Wj87aZt4rWGHie2FOSR1NU2uZXqxPS2IdAUU6kbNpWpJyECMUoh1GuFUuICO2TLjQ1DYgP0knG+4/woVY62AuFfoHCY/V3R0J8KYe+qyt9onpy1kvF/7xmrLwzJ2FBFCsI6GSQF/P0zjQM3GECqOJDTQgVTO+KaY8IQpWOLKdDsGdPnie1UtE+Lp7clvLli2kcWbSPDlAB2egUldEVqqAqougRPaNX9GY8GS/Gu/ExKc0Y055d9AfG5w/bMZSy</latexit>

Measure in A is NOT the orthogonal measure for on-shell Q.

<latexit sha1_base64="K4rIxVQanOaXGWwSflt54w1l50g="></latexit>

(It is for B.)

<latexit sha1_base64="RfWFMBkYKAkZxLY+BiHfBq6AiMM=">AAACE3icbVC7TsMwFHXKq5RXgJHFokUqDFFSgWCsygJbkehDaqLKcZ3WqvOQ7SBVVv6BhV9hYQAhVhY2/oYkzQAtZzo6517f4+NGjAppmt9aaWV1bX2jvFnZ2t7Z3dP3D7oijDkmHRyykPddJAijAelIKhnpR5wg32Wk506vM7/3QLigYXAvZxFxfDQOqEcxkqk01M/qtxJSAb2QQ2Xn7ymXxSRRNdtHcoIRU62kliTG6VCvmoaZAy4TqyBVUKA91L/sUYhjnwQSMyTEwDIj6SjEJcWMJBU7FiRCeIrGZJDSAPlEOCrPkMCTVBnlsbwwkDBXf28o5Asx8910MsspFr1M/M8bxNK7chQNoliSAM8PeTGDMoRZQXBEOcGSzVKCMKdpVogniCMs0xoraQnW4peXSbdhWOfGxV2j2mwVdZTBETgGdWCBS9AEN6ANOgCDR/AMXsGb9qS9aO/ax3y0pBU7h+APtM8fWGqd1w==</latexit>

At N
2
LO the dressing of the state depends on `.

<latexit sha1_base64="dXdxOwvVDZzFE8r+Hi2TIrH6PwM=">AAACInicbVDLSgMxFM34tr6qLt0EW8FVmSmKuvOxcSE+wKrQ1pLJ3GmDmWRI7ghl6Le48VfcuFDUleDHmNYufB24cHLOveTeE6ZSWPT9d29kdGx8YnJqujAzOze/UFxcurA6MxxqXEttrkJmQQoFNRQo4So1wJJQwmV4c9D3L2/BWKHVOXZTaCasrUQsOEMntYo7e0iPy3nvulo+OqHYARoZsFaoNtXx4G2RoVMhBRVZqhUtN0DKcqVVLPkVfwD6lwRDUiJDnLaKr41I8ywBhVwya+uBn2IzZwYFl9ArNDILKeM3rA11RxVLwDbzwYk9uuaUiMbauFJIB+r3iZwl1naT0HUmDDv2t9cX//PqGcbbzVyoNENQ/OujOJMUNe3nRSNhgKPsOsK4EW5XyjvMMI4u1YILIfh98l9yUa0EG5XNs2ppd38YxxRZIatknQRki+ySQ3JKaoSTO/JAnsizd+89ei/e21friDecWSY/4H18Av+goh8=</latexit>

SU(2)

<latexit sha1_base64="OHOB2OEN8ZNLG8YHS673o2o8E1c=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLNHokevGI0QUS2JBu6UJDt920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxPOtHHdb6ewtr6xuVXcLu3s7u0flA+PWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357SeqNJPi0UwSGsR4KFjECDZW8h/8av28X664NXcOtEq8nFQgR7Nf/uoNJEljKgzhWOuu5yYmyLAyjHA6LfVSTRNMxnhIu5YKHFMdZPNjp+jMKgMUSWVLGDRXf09kONZ6Eoe2M8ZmpJe9mfif101NdB1kTCSpoYIsFkUpR0ai2edowBQlhk8swUQxeysiI6wwMTafkg3BW355lbTqNe+idnlfrzRu8jiKcAKnUAUPrqABd9AEHwgweIZXeHOE8+K8Ox+L1oKTzxzDHzifP44Ejd0=</latexit>

g4

x+(u)4
⇢ A`,L(u)

<latexit sha1_base64="VecgFJ9RGq8b6zXG/C6vuIC1zCM=">AAACFnicbVDJSgNBEO1xjXEb9eilMQgRNcxIRI9RLx48RDALZJLQ06lJmvQsdPeIYZiv8OKvePGgiFfx5t/YWQ6a+KDg8V4VVfXciDOpLOvbmJtfWFxazqxkV9fWNzbNre2qDGNBoUJDHoq6SyRwFkBFMcWhHgkgvsuh5vavhn7tHoRkYXCnBhE0fdINmMcoUVpqm8eOJwhNuq1imiQPrcN8fJC2ijjFjoxdCQpftBMHOD+6SbXVNnNWwRoBzxJ7QnJognLb/HI6IY19CBTlRMqGbUWqmRChGOWQZp1YQkRon3ShoWlAfJDNZPRWive10sFeKHQFCo/U3xMJ8aUc+K7u9InqyWlvKP7nNWLlnTcTFkSxgoCOF3kxxyrEw4xwhwmgig80IVQwfSumPaJzUjrJrA7Bnn55llRPCnaxcHpbzJUuJ3Fk0C7aQ3lkozNUQteojCqIokf0jF7Rm/FkvBjvxse4dc6YzOygPzA+fwCllJ5o</latexit>

As in NLO SL(2):

<latexit sha1_base64="iS3pDOke/BXY1I72noukK6ShYo4=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSLUS0mKoniqevFQtKL9gDaUzXbbLt1swu6mUEL/iRcPinj1n3jz37htc9DWBwOP92aYmedHnCntON/W0vLK6tp6ZiO7ubW9s2vv7ddUGEtCqyTkoWz4WFHOBK1qpjltRJLiwOe07g9uJn59SKVioXjSo4h6Ae4J1mUEayO1bftKISbQXfkePZbzxZPLtp1zCs4UaJG4KclBikrb/mp1QhIHVGjCsVJN14m0l2CpGeF0nG3FikaYDHCPNg0VOKDKS6aXj9GxUTqoG0pTQqOp+nsiwYFSo8A3nQHWfTXvTcT/vGasuxdewkQUayrIbFE35kiHaBID6jBJieYjQzCRzNyKSB9LTLQJK2tCcOdfXiS1YsE9LZw9FHOl6zSODBzCEeTBhXMowS1UoAoEhvAMr/BmJdaL9W59zFqXrHTmAP7A+vwBUBSRgQ==</latexit>





Selection rule for 3-pt functions of SU(2) primaries and two 1
2 BPS operators.

<latexit sha1_base64="Jt5YOu2Ba08abDphOYNh73g2MjI="></latexit>



Selection rule for 3-pt functions of SU(2) primaries and two 1
2 BPS operators.

<latexit sha1_base64="Jt5YOu2Ba08abDphOYNh73g2MjI="></latexit>

CJ vanishes if ` < M or L� ` < M

<latexit sha1_base64="yKhEPo9Rk/rp1+cMMS0HDSi0ETY=">AAACFnicbVA9SwNBEN2LXzF+RS1tFnOCTcKdKFpYiGlEFBTMByRH2NvMJYt7e8funhCO/Aob/4qNhSK2Yue/cZNcoYmvevPeDDPz/JgzpR3n28rNzS8sLuWXCyura+sbxc2tuooSSaFGIx7Jpk8UcCagppnm0IwlkNDn0PDvqyO/8QBSsUjc6UEMXkh6ggWMEm2kTrFsVzvp5dDGD0Qw1QeFWYDtNnCOT/G1jSOJ7avypL62O8WSU3HGwLPEzUgJZbjpFL/a3YgmIQhNOVGq5Tqx9lIiNaMchoV2oiAm9J70oGWoICEoLx2/NcR7RuniwJwQRELjsfp7IiWhUoPQN50h0X017Y3E/7xWooMTL2UiTjQIOlkUJBzrCI8ywl0mgWo+MIRQycytmPaJJFSbJAsmBHf65VlSP6i4h5Wj24PS2XkWRx7toF20j1x0jM7QBbpBNUTRI3pGr+jNerJerHfrY9Kas7KZbfQH1ucPzOWb/Q==</latexit>



Selection rule for 3-pt functions of SU(2) primaries and two 1
2 BPS operators.

<latexit sha1_base64="Jt5YOu2Ba08abDphOYNh73g2MjI="></latexit>

CJ vanishes if ` < M or L� ` < M

<latexit sha1_base64="yKhEPo9Rk/rp1+cMMS0HDSi0ETY=">AAACFnicbVA9SwNBEN2LXzF+RS1tFnOCTcKdKFpYiGlEFBTMByRH2NvMJYt7e8funhCO/Aob/4qNhSK2Yue/cZNcoYmvevPeDDPz/JgzpR3n28rNzS8sLuWXCyura+sbxc2tuooSSaFGIx7Jpk8UcCagppnm0IwlkNDn0PDvqyO/8QBSsUjc6UEMXkh6ggWMEm2kTrFsVzvp5dDGD0Qw1QeFWYDtNnCOT/G1jSOJ7avypL62O8WSU3HGwLPEzUgJZbjpFL/a3YgmIQhNOVGq5Tqx9lIiNaMchoV2oiAm9J70oGWoICEoLx2/NcR7RuniwJwQRELjsfp7IiWhUoPQN50h0X017Y3E/7xWooMTL2UiTjQIOlkUJBzrCI8ywl0mgWo+MIRQycytmPaJJFSbJAsmBHf65VlSP6i4h5Wj24PS2XkWRx7toF20j1x0jM7QBbpBNUTRI3pGr+jNerJerHfrY9Kas7KZbfQH1ucPzOWb/Q==</latexit>

Very easy to understand classically:

<latexit sha1_base64="UvSMvoXasVMOJAVQIy5pOBC+2Wg=">AAACDXicbVC7TsMwFHV4lvIqMLJYFCSmKqlAIKYKFsYi0YfURpXj3LZWHSeyHaQo6g+w8CssDCDEys7G3+CkGaDlSJaOzj3X9jlexJnStv1tLS2vrK6tlzbKm1vbO7uVvf22CmNJoUVDHsquRxRwJqClmebQjSSQwOPQ8SY32bzzAFKxUNzrJAI3ICPBhowSbaRB5bgNMsFAVIJ1iGPhG68mwseUE6WMjfPkalCp2jU7B14kTkGqqEBzUPnq+yGNAxA6v6fn2JF2UyI1oxym5X6sICJ0QkbQM1SQAJSb5mmm+MQoPh6G0hyhca7+3khJoFQSeMYZED1W87NM/G/Wi/Xw0k2ZiGINgs4eGsY8C55Vg30mgWqeGEKoZOavmI6JJFSbUsqmBGc+8iJp12vOWe38rl5tXBd1lNAhOkKnyEEXqIFuURO1EEWP6Bm9ojfryXqx3q2PmXXJKnYO0B9Ynz+EDpva</latexit>



Selection rule for 3-pt functions of SU(2) primaries and two 1
2 BPS operators.

<latexit sha1_base64="Jt5YOu2Ba08abDphOYNh73g2MjI="></latexit>

CJ vanishes if ` < M or L� ` < M

<latexit sha1_base64="yKhEPo9Rk/rp1+cMMS0HDSi0ETY=">AAACFnicbVA9SwNBEN2LXzF+RS1tFnOCTcKdKFpYiGlEFBTMByRH2NvMJYt7e8funhCO/Aob/4qNhSK2Yue/cZNcoYmvevPeDDPz/JgzpR3n28rNzS8sLuWXCyura+sbxc2tuooSSaFGIx7Jpk8UcCagppnm0IwlkNDn0PDvqyO/8QBSsUjc6UEMXkh6ggWMEm2kTrFsVzvp5dDGD0Qw1QeFWYDtNnCOT/G1jSOJ7avypL62O8WSU3HGwLPEzUgJZbjpFL/a3YgmIQhNOVGq5Tqx9lIiNaMchoV2oiAm9J70oGWoICEoLx2/NcR7RuniwJwQRELjsfp7IiWhUoPQN50h0X017Y3E/7xWooMTL2UiTjQIOlkUJBzrCI8ywl0mgWo+MIRQycytmPaJJFSbJAsmBHf65VlSP6i4h5Wj24PS2XkWRx7toF20j1x0jM7QBbpBNUTRI3pGr+jNerJerHfrY9Kas7KZbfQH1ucPzOWb/Q==</latexit>

Very easy to understand classically:

<latexit sha1_base64="UvSMvoXasVMOJAVQIy5pOBC+2Wg=">AAACDXicbVC7TsMwFHV4lvIqMLJYFCSmKqlAIKYKFsYi0YfURpXj3LZWHSeyHaQo6g+w8CssDCDEys7G3+CkGaDlSJaOzj3X9jlexJnStv1tLS2vrK6tlzbKm1vbO7uVvf22CmNJoUVDHsquRxRwJqClmebQjSSQwOPQ8SY32bzzAFKxUNzrJAI3ICPBhowSbaRB5bgNMsFAVIJ1iGPhG68mwseUE6WMjfPkalCp2jU7B14kTkGqqEBzUPnq+yGNAxA6v6fn2JF2UyI1oxym5X6sICJ0QkbQM1SQAJSb5mmm+MQoPh6G0hyhca7+3khJoFQSeMYZED1W87NM/G/Wi/Xw0k2ZiGINgs4eGsY8C55Vg30mgWqeGEKoZOavmI6JJFSbUsqmBGc+8iJp12vOWe38rl5tXBd1lNAhOkKnyEEXqIFuURO1EEWP6Bm9ojfryXqx3q2PmXXJKnYO0B9Ynz+EDpva</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>



Selection rule for 3-pt functions of SU(2) primaries and two 1
2 BPS operators.

<latexit sha1_base64="Jt5YOu2Ba08abDphOYNh73g2MjI="></latexit>

CJ vanishes if ` < M or L� ` < M

<latexit sha1_base64="yKhEPo9Rk/rp1+cMMS0HDSi0ETY=">AAACFnicbVA9SwNBEN2LXzF+RS1tFnOCTcKdKFpYiGlEFBTMByRH2NvMJYt7e8funhCO/Aob/4qNhSK2Yue/cZNcoYmvevPeDDPz/JgzpR3n28rNzS8sLuWXCyura+sbxc2tuooSSaFGIx7Jpk8UcCagppnm0IwlkNDn0PDvqyO/8QBSsUjc6UEMXkh6ggWMEm2kTrFsVzvp5dDGD0Qw1QeFWYDtNnCOT/G1jSOJ7avypL62O8WSU3HGwLPEzUgJZbjpFL/a3YgmIQhNOVGq5Tqx9lIiNaMchoV2oiAm9J70oGWoICEoLx2/NcR7RuniwJwQRELjsfp7IiWhUoPQN50h0X017Y3E/7xWooMTL2UiTjQIOlkUJBzrCI8ywl0mgWo+MIRQycytmPaJJFSbJAsmBHf65VlSP6i4h5Wj24PS2XkWRx7toF20j1x0jM7QBbpBNUTRI3pGr+jNerJerHfrY9Kas7KZbfQH1ucPzOWb/Q==</latexit>

Very easy to understand classically:

<latexit sha1_base64="UvSMvoXasVMOJAVQIy5pOBC+2Wg=">AAACDXicbVC7TsMwFHV4lvIqMLJYFCSmKqlAIKYKFsYi0YfURpXj3LZWHSeyHaQo6g+w8CssDCDEys7G3+CkGaDlSJaOzj3X9jlexJnStv1tLS2vrK6tlzbKm1vbO7uVvf22CmNJoUVDHsquRxRwJqClmebQjSSQwOPQ8SY32bzzAFKxUNzrJAI3ICPBhowSbaRB5bgNMsFAVIJ1iGPhG68mwseUE6WMjfPkalCp2jU7B14kTkGqqEBzUPnq+yGNAxA6v6fn2JF2UyI1oxym5X6sICJ0QkbQM1SQAJSb5mmm+MQoPh6G0hyhca7+3khJoFQSeMYZED1W87NM/G/Wi/Xw0k2ZiGINgs4eGsY8C55Vg30mgWqeGEKoZOavmI6JJFSbUsqmBGc+8iJp12vOWe38rl5tXBd1lNAhOkKnyEEXqIFuURO1EEWP6Bm9ojfryXqx3q2PmXXJKnYO0B9Ynz+EDpva</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

Tr(XJZL�J) + permutations

<latexit sha1_base64="epqjVn1Xf8appf+5Md8ecoUUsds=">AAACF3icbVDLSgNBEJz1GeMr6tHLYBAiYtgVRY+iFwkeIiQmmBezk04cnH0w0yuGZf/Ci7/ixYMiXvXm3zhZc9DEgoGiqpqeLjeUQqNtf1lT0zOzc/OZhezi0vLKam5t/UoHkeJQ5YEMVN1lGqTwoYoCJdRDBcxzJdTc27OhX7sDpUXgV3AQQstjfV/0BGdopE6u2ES4x7iikkK9XaLX7fhir5Ts0F2aGohxCMqLMI3rpJPL20U7BZ0kzojkyQjlTu6z2Q145IGPXDKtG44dYitmCgWXkGSbkYaQ8VvWh4ahPvNAt+L0roRuG6VLe4Eyz0eaqr8nYuZpPfBck/QY3uhxbyj+5zUi7B23YuGHEYLPfxb1IkkxoMOSaFco4CgHhjCuhPkr5TdMMY6myqwpwRk/eZJc7Redg+Lh5UH+5HRUR4Zski1SIA45IifknJRJlXDyQJ7IC3m1Hq1n6816/4lOWaOZDfIH1sc3902f2Q==</latexit>



Selection rule for 3-pt functions of SU(2) primaries and two 1
2 BPS operators.

<latexit sha1_base64="Jt5YOu2Ba08abDphOYNh73g2MjI="></latexit>

CJ vanishes if ` < M or L� ` < M

<latexit sha1_base64="yKhEPo9Rk/rp1+cMMS0HDSi0ETY=">AAACFnicbVA9SwNBEN2LXzF+RS1tFnOCTcKdKFpYiGlEFBTMByRH2NvMJYt7e8funhCO/Aob/4qNhSK2Yue/cZNcoYmvevPeDDPz/JgzpR3n28rNzS8sLuWXCyura+sbxc2tuooSSaFGIx7Jpk8UcCagppnm0IwlkNDn0PDvqyO/8QBSsUjc6UEMXkh6ggWMEm2kTrFsVzvp5dDGD0Qw1QeFWYDtNnCOT/G1jSOJ7avypL62O8WSU3HGwLPEzUgJZbjpFL/a3YgmIQhNOVGq5Tqx9lIiNaMchoV2oiAm9J70oGWoICEoLx2/NcR7RuniwJwQRELjsfp7IiWhUoPQN50h0X017Y3E/7xWooMTL2UiTjQIOlkUJBzrCI8ywl0mgWo+MIRQycytmPaJJFSbJAsmBHf65VlSP6i4h5Wj24PS2XkWRx7toF20j1x0jM7QBbpBNUTRI3pGr+jNerJerHfrY9Kas7KZbfQH1ucPzOWb/Q==</latexit>

Very easy to understand classically:

<latexit sha1_base64="UvSMvoXasVMOJAVQIy5pOBC+2Wg=">AAACDXicbVC7TsMwFHV4lvIqMLJYFCSmKqlAIKYKFsYi0YfURpXj3LZWHSeyHaQo6g+w8CssDCDEys7G3+CkGaDlSJaOzj3X9jlexJnStv1tLS2vrK6tlzbKm1vbO7uVvf22CmNJoUVDHsquRxRwJqClmebQjSSQwOPQ8SY32bzzAFKxUNzrJAI3ICPBhowSbaRB5bgNMsFAVIJ1iGPhG68mwseUE6WMjfPkalCp2jU7B14kTkGqqEBzUPnq+yGNAxA6v6fn2JF2UyI1oxym5X6sICJ0QkbQM1SQAJSb5mmm+MQoPh6G0hyhca7+3khJoFQSeMYZED1W87NM/G/Wi/Xw0k2ZiGINgs4eGsY8C55Vg30mgWqeGEKoZOavmI6JJFSbUsqmBGc+8iJp12vOWe38rl5tXBd1lNAhOkKnyEEXqIFuURO1EEWP6Bm9ojfryXqx3q2PmXXJKnYO0B9Ynz+EDpva</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

Tr(XJZL�J) + permutations

<latexit sha1_base64="epqjVn1Xf8appf+5Md8ecoUUsds=">AAACF3icbVDLSgNBEJz1GeMr6tHLYBAiYtgVRY+iFwkeIiQmmBezk04cnH0w0yuGZf/Ci7/ixYMiXvXm3zhZc9DEgoGiqpqeLjeUQqNtf1lT0zOzc/OZhezi0vLKam5t/UoHkeJQ5YEMVN1lGqTwoYoCJdRDBcxzJdTc27OhX7sDpUXgV3AQQstjfV/0BGdopE6u2ES4x7iikkK9XaLX7fhir5Ts0F2aGohxCMqLMI3rpJPL20U7BZ0kzojkyQjlTu6z2Q145IGPXDKtG44dYitmCgWXkGSbkYaQ8VvWh4ahPvNAt+L0roRuG6VLe4Eyz0eaqr8nYuZpPfBck/QY3uhxbyj+5zUi7B23YuGHEYLPfxb1IkkxoMOSaFco4CgHhjCuhPkr5TdMMY6myqwpwRk/eZJc7Redg+Lh5UH+5HRUR4Zski1SIA45IifknJRJlXDyQJ7IC3m1Hq1n6816/4lOWaOZDfIH1sc3902f2Q==</latexit>

Choice of super-conformal frame forces all contractions along the same bridge.

<latexit sha1_base64="z/F96jC3RnGNvFFXn3wa/Eg3FgY="></latexit>



Selection rule for 3-pt functions of SU(2) primaries and two 1
2 BPS operators.

<latexit sha1_base64="Jt5YOu2Ba08abDphOYNh73g2MjI="></latexit>

CJ vanishes if ` < M or L� ` < M

<latexit sha1_base64="yKhEPo9Rk/rp1+cMMS0HDSi0ETY=">AAACFnicbVA9SwNBEN2LXzF+RS1tFnOCTcKdKFpYiGlEFBTMByRH2NvMJYt7e8funhCO/Aob/4qNhSK2Yue/cZNcoYmvevPeDDPz/JgzpR3n28rNzS8sLuWXCyura+sbxc2tuooSSaFGIx7Jpk8UcCagppnm0IwlkNDn0PDvqyO/8QBSsUjc6UEMXkh6ggWMEm2kTrFsVzvp5dDGD0Qw1QeFWYDtNnCOT/G1jSOJ7avypL62O8WSU3HGwLPEzUgJZbjpFL/a3YgmIQhNOVGq5Tqx9lIiNaMchoV2oiAm9J70oGWoICEoLx2/NcR7RuniwJwQRELjsfp7IiWhUoPQN50h0X017Y3E/7xWooMTL2UiTjQIOlkUJBzrCI8ywl0mgWo+MIRQycytmPaJJFSbJAsmBHf65VlSP6i4h5Wj24PS2XkWRx7toF20j1x0jM7QBbpBNUTRI3pGr+jNerJerHfrY9Kas7KZbfQH1ucPzOWb/Q==</latexit>

Very easy to understand classically:

<latexit sha1_base64="UvSMvoXasVMOJAVQIy5pOBC+2Wg=">AAACDXicbVC7TsMwFHV4lvIqMLJYFCSmKqlAIKYKFsYi0YfURpXj3LZWHSeyHaQo6g+w8CssDCDEys7G3+CkGaDlSJaOzj3X9jlexJnStv1tLS2vrK6tlzbKm1vbO7uVvf22CmNJoUVDHsquRxRwJqClmebQjSSQwOPQ8SY32bzzAFKxUNzrJAI3ICPBhowSbaRB5bgNMsFAVIJ1iGPhG68mwseUE6WMjfPkalCp2jU7B14kTkGqqEBzUPnq+yGNAxA6v6fn2JF2UyI1oxym5X6sICJ0QkbQM1SQAJSb5mmm+MQoPh6G0hyhca7+3khJoFQSeMYZED1W87NM/G/Wi/Xw0k2ZiGINgs4eGsY8C55Vg30mgWqeGEKoZOavmI6JJFSbUsqmBGc+8iJp12vOWe38rl5tXBd1lNAhOkKnyEEXqIFuURO1EEWP6Bm9ojfryXqx3q2PmXXJKnYO0B9Ynz+EDpva</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

Tr(Z̄L3)

<latexit sha1_base64="ipPQxusV8WEHqPk4/7DEi2xqP+E=">AAACAXicbVDLSsNAFJ3UV62vqBvBTbAIdVMSreiy6MaFiwp9YRPDZDpth04ezNyIJcSNv+LGhSJu/Qt3/o3TNgttPXDhcM693HuPF3EmwTS/tdzC4tLySn61sLa+sbmlb+80ZRgLQhsk5KFoe1hSzgLaAAactiNBse9x2vKGl2O/dU+FZGFQh1FEHR/3A9ZjBIOSXH3PBvoASV2kJdvDIrlN75Jr9yQ9cvWiWTYnMOaJlZEiylBz9S+7G5LYpwEQjqXsWGYEToIFMMJpWrBjSSNMhrhPO4oG2KfSSSYfpMahUrpGLxSqAjAm6u+JBPtSjnxPdfoYBnLWG4v/eZ0YeudOwoIoBhqQ6aJezA0IjXEcRpcJSoCPFMFEMHWrQQZYYAIqtIIKwZp9eZ40j8tWpXx6UylWL7I48mgfHaASstAZqqIrVEMNRNAjekav6E170l60d+1j2prTspld9Afa5w9+d5bq</latexit>

Tr(XJZL�J) + permutations

<latexit sha1_base64="epqjVn1Xf8appf+5Md8ecoUUsds=">AAACF3icbVDLSgNBEJz1GeMr6tHLYBAiYtgVRY+iFwkeIiQmmBezk04cnH0w0yuGZf/Ci7/ixYMiXvXm3zhZc9DEgoGiqpqeLjeUQqNtf1lT0zOzc/OZhezi0vLKam5t/UoHkeJQ5YEMVN1lGqTwoYoCJdRDBcxzJdTc27OhX7sDpUXgV3AQQstjfV/0BGdopE6u2ES4x7iikkK9XaLX7fhir5Ts0F2aGohxCMqLMI3rpJPL20U7BZ0kzojkyQjlTu6z2Q145IGPXDKtG44dYitmCgWXkGSbkYaQ8VvWh4ahPvNAt+L0roRuG6VLe4Eyz0eaqr8nYuZpPfBck/QY3uhxbyj+5zUi7B23YuGHEYLPfxb1IkkxoMOSaFco4CgHhjCuhPkr5TdMMY6myqwpwRk/eZJc7Redg+Lh5UH+5HRUR4Zski1SIA45IifknJRJlXDyQJ7IC3m1Hq1n6816/4lOWaOZDfIH1sc3902f2Q==</latexit>

Choice of super-conformal frame forces all contractions along the same bridge.

<latexit sha1_base64="z/F96jC3RnGNvFFXn3wa/Eg3FgY="></latexit>



Selection rule for 3-pt functions of SU(2) primaries and two 1
2 BPS operators.

<latexit sha1_base64="Jt5YOu2Ba08abDphOYNh73g2MjI="></latexit>

CJ vanishes if ` < M or L� ` < M

<latexit sha1_base64="yKhEPo9Rk/rp1+cMMS0HDSi0ETY=">AAACFnicbVA9SwNBEN2LXzF+RS1tFnOCTcKdKFpYiGlEFBTMByRH2NvMJYt7e8funhCO/Aob/4qNhSK2Yue/cZNcoYmvevPeDDPz/JgzpR3n28rNzS8sLuWXCyura+sbxc2tuooSSaFGIx7Jpk8UcCagppnm0IwlkNDn0PDvqyO/8QBSsUjc6UEMXkh6ggWMEm2kTrFsVzvp5dDGD0Qw1QeFWYDtNnCOT/G1jSOJ7avypL62O8WSU3HGwLPEzUgJZbjpFL/a3YgmIQhNOVGq5Tqx9lIiNaMchoV2oiAm9J70oGWoICEoLx2/NcR7RuniwJwQRELjsfp7IiWhUoPQN50h0X017Y3E/7xWooMTL2UiTjQIOlkUJBzrCI8ywl0mgWo+MIRQycytmPaJJFSbJAsmBHf65VlSP6i4h5Wj24PS2XkWRx7toF20j1x0jM7QBbpBNUTRI3pGr+jNerJerHfrY9Kas7KZbfQH1ucPzOWb/Q==</latexit>

Very easy to understand classically:

<latexit sha1_base64="UvSMvoXasVMOJAVQIy5pOBC+2Wg=">AAACDXicbVC7TsMwFHV4lvIqMLJYFCSmKqlAIKYKFsYi0YfURpXj3LZWHSeyHaQo6g+w8CssDCDEys7G3+CkGaDlSJaOzj3X9jlexJnStv1tLS2vrK6tlzbKm1vbO7uVvf22CmNJoUVDHsquRxRwJqClmebQjSSQwOPQ8SY32bzzAFKxUNzrJAI3ICPBhowSbaRB5bgNMsFAVIJ1iGPhG68mwseUE6WMjfPkalCp2jU7B14kTkGqqEBzUPnq+yGNAxA6v6fn2JF2UyI1oxym5X6sICJ0QkbQM1SQAJSb5mmm+MQoPh6G0hyhca7+3khJoFQSeMYZED1W87NM/G/Wi/Xw0k2ZiGINgs4eGsY8C55Vg30mgWqeGEKoZOavmI6JJFSbUsqmBGc+8iJp12vOWe38rl5tXBd1lNAhOkKnyEEXqIFuURO1EEWP6Bm9ojfryXqx3q2PmXXJKnYO0B9Ynz+EDpva</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

Tr(Z̄L3)

<latexit sha1_base64="ipPQxusV8WEHqPk4/7DEi2xqP+E=">AAACAXicbVDLSsNAFJ3UV62vqBvBTbAIdVMSreiy6MaFiwp9YRPDZDpth04ezNyIJcSNv+LGhSJu/Qt3/o3TNgttPXDhcM693HuPF3EmwTS/tdzC4tLySn61sLa+sbmlb+80ZRgLQhsk5KFoe1hSzgLaAAactiNBse9x2vKGl2O/dU+FZGFQh1FEHR/3A9ZjBIOSXH3PBvoASV2kJdvDIrlN75Jr9yQ9cvWiWTYnMOaJlZEiylBz9S+7G5LYpwEQjqXsWGYEToIFMMJpWrBjSSNMhrhPO4oG2KfSSSYfpMahUrpGLxSqAjAm6u+JBPtSjnxPdfoYBnLWG4v/eZ0YeudOwoIoBhqQ6aJezA0IjXEcRpcJSoCPFMFEMHWrQQZYYAIqtIIKwZp9eZ40j8tWpXx6UylWL7I48mgfHaASstAZqqIrVEMNRNAjekav6E170l60d+1j2prTspld9Afa5w9+d5bq</latexit>

Tr(Z̄X̄ . . . ) + . . .

<latexit sha1_base64="XU6CZ2ENp/g0gZP6RctUMJoMIP4=">AAACD3icbVDLSgMxFM3UV62vUZdugkWpCGVGKrosunFZoS9sS8mkmTY08yC5I5Zh/sCNv+LGhSJu3brzb0yns9DWAyGHc+4huccJBVdgWd9Gbml5ZXUtv17Y2Nza3jF395oqiCRlDRqIQLYdopjgPmsAB8HaoWTEcwRrOePrqd+6Z1LxwK/DJGQ9jwx97nJKQEt987gL7AHiukxKXYfI+C5Jr3bSHQSgTvApTknfLFplKwVeJHZGiihDrW9+6RyNPOYDFUSpjm2F0IuJBE4FSwrdSLGQ0DEZso6mPvGY6sXpPgk+0soAu4HUxwecqr8TMfGUmniOnvQIjNS8NxX/8zoRuJe9mPthBMyns4fcSGAI8LQcPOCSURATTQiVXP8V0xGRhIKusKBLsOdXXiTNs7JdKZ/fVorVq6yOPDpAh6iEbHSBqugG1VADUfSIntErejOejBfj3fiYjeaMLLOP/sD4/AErhZy6</latexit>

Tr(XJZL�J) + permutations

<latexit sha1_base64="epqjVn1Xf8appf+5Md8ecoUUsds=">AAACF3icbVDLSgNBEJz1GeMr6tHLYBAiYtgVRY+iFwkeIiQmmBezk04cnH0w0yuGZf/Ci7/ixYMiXvXm3zhZc9DEgoGiqpqeLjeUQqNtf1lT0zOzc/OZhezi0vLKam5t/UoHkeJQ5YEMVN1lGqTwoYoCJdRDBcxzJdTc27OhX7sDpUXgV3AQQstjfV/0BGdopE6u2ES4x7iikkK9XaLX7fhir5Ts0F2aGohxCMqLMI3rpJPL20U7BZ0kzojkyQjlTu6z2Q145IGPXDKtG44dYitmCgWXkGSbkYaQ8VvWh4ahPvNAt+L0roRuG6VLe4Eyz0eaqr8nYuZpPfBck/QY3uhxbyj+5zUi7B23YuGHEYLPfxb1IkkxoMOSaFco4CgHhjCuhPkr5TdMMY6myqwpwRk/eZJc7Redg+Lh5UH+5HRUR4Zski1SIA45IifknJRJlXDyQJ7IC3m1Hq1n6816/4lOWaOZDfIH1sc3902f2Q==</latexit>

Choice of super-conformal frame forces all contractions along the same bridge.

<latexit sha1_base64="z/F96jC3RnGNvFFXn3wa/Eg3FgY="></latexit>



Selection rule for 3-pt functions of SU(2) primaries and two 1
2 BPS operators.

<latexit sha1_base64="Jt5YOu2Ba08abDphOYNh73g2MjI="></latexit>

CJ vanishes if ` < M or L� ` < M

<latexit sha1_base64="yKhEPo9Rk/rp1+cMMS0HDSi0ETY=">AAACFnicbVA9SwNBEN2LXzF+RS1tFnOCTcKdKFpYiGlEFBTMByRH2NvMJYt7e8funhCO/Aob/4qNhSK2Yue/cZNcoYmvevPeDDPz/JgzpR3n28rNzS8sLuWXCyura+sbxc2tuooSSaFGIx7Jpk8UcCagppnm0IwlkNDn0PDvqyO/8QBSsUjc6UEMXkh6ggWMEm2kTrFsVzvp5dDGD0Qw1QeFWYDtNnCOT/G1jSOJ7avypL62O8WSU3HGwLPEzUgJZbjpFL/a3YgmIQhNOVGq5Tqx9lIiNaMchoV2oiAm9J70oGWoICEoLx2/NcR7RuniwJwQRELjsfp7IiWhUoPQN50h0X017Y3E/7xWooMTL2UiTjQIOlkUJBzrCI8ywl0mgWo+MIRQycytmPaJJFSbJAsmBHf65VlSP6i4h5Wj24PS2XkWRx7toF20j1x0jM7QBbpBNUTRI3pGr+jNerJerHfrY9Kas7KZbfQH1ucPzOWb/Q==</latexit>

Very easy to understand classically:

<latexit sha1_base64="UvSMvoXasVMOJAVQIy5pOBC+2Wg=">AAACDXicbVC7TsMwFHV4lvIqMLJYFCSmKqlAIKYKFsYi0YfURpXj3LZWHSeyHaQo6g+w8CssDCDEys7G3+CkGaDlSJaOzj3X9jlexJnStv1tLS2vrK6tlzbKm1vbO7uVvf22CmNJoUVDHsquRxRwJqClmebQjSSQwOPQ8SY32bzzAFKxUNzrJAI3ICPBhowSbaRB5bgNMsFAVIJ1iGPhG68mwseUE6WMjfPkalCp2jU7B14kTkGqqEBzUPnq+yGNAxA6v6fn2JF2UyI1oxym5X6sICJ0QkbQM1SQAJSb5mmm+MQoPh6G0hyhca7+3khJoFQSeMYZED1W87NM/G/Wi/Xw0k2ZiGINgs4eGsY8C55Vg30mgWqeGEKoZOavmI6JJFSbUsqmBGc+8iJp12vOWe38rl5tXBd1lNAhOkKnyEEXqIFuURO1EEWP6Bm9ojfryXqx3q2PmXXJKnYO0B9Ynz+EDpva</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

Tr(Z̄L3)

<latexit sha1_base64="ipPQxusV8WEHqPk4/7DEi2xqP+E=">AAACAXicbVDLSsNAFJ3UV62vqBvBTbAIdVMSreiy6MaFiwp9YRPDZDpth04ezNyIJcSNv+LGhSJu/Qt3/o3TNgttPXDhcM693HuPF3EmwTS/tdzC4tLySn61sLa+sbmlb+80ZRgLQhsk5KFoe1hSzgLaAAactiNBse9x2vKGl2O/dU+FZGFQh1FEHR/3A9ZjBIOSXH3PBvoASV2kJdvDIrlN75Jr9yQ9cvWiWTYnMOaJlZEiylBz9S+7G5LYpwEQjqXsWGYEToIFMMJpWrBjSSNMhrhPO4oG2KfSSSYfpMahUrpGLxSqAjAm6u+JBPtSjnxPdfoYBnLWG4v/eZ0YeudOwoIoBhqQ6aJezA0IjXEcRpcJSoCPFMFEMHWrQQZYYAIqtIIKwZp9eZ40j8tWpXx6UylWL7I48mgfHaASstAZqqIrVEMNRNAjekav6E170l60d+1j2prTspld9Afa5w9+d5bq</latexit>

Tr(Z̄X̄ . . . ) + . . .

<latexit sha1_base64="XU6CZ2ENp/g0gZP6RctUMJoMIP4=">AAACD3icbVDLSgMxFM3UV62vUZdugkWpCGVGKrosunFZoS9sS8mkmTY08yC5I5Zh/sCNv+LGhSJu3brzb0yns9DWAyGHc+4huccJBVdgWd9Gbml5ZXUtv17Y2Nza3jF395oqiCRlDRqIQLYdopjgPmsAB8HaoWTEcwRrOePrqd+6Z1LxwK/DJGQ9jwx97nJKQEt987gL7AHiukxKXYfI+C5Jr3bSHQSgTvApTknfLFplKwVeJHZGiihDrW9+6RyNPOYDFUSpjm2F0IuJBE4FSwrdSLGQ0DEZso6mPvGY6sXpPgk+0soAu4HUxwecqr8TMfGUmniOnvQIjNS8NxX/8zoRuJe9mPthBMyns4fcSGAI8LQcPOCSURATTQiVXP8V0xGRhIKusKBLsOdXXiTNs7JdKZ/fVorVq6yOPDpAh6iEbHSBqugG1VADUfSIntErejOejBfj3fiYjeaMLLOP/sD4/AErhZy6</latexit>

Tr(XJZL�J) + permutations

<latexit sha1_base64="epqjVn1Xf8appf+5Md8ecoUUsds=">AAACF3icbVDLSgNBEJz1GeMr6tHLYBAiYtgVRY+iFwkeIiQmmBezk04cnH0w0yuGZf/Ci7/ixYMiXvXm3zhZc9DEgoGiqpqeLjeUQqNtf1lT0zOzc/OZhezi0vLKam5t/UoHkeJQ5YEMVN1lGqTwoYoCJdRDBcxzJdTc27OhX7sDpUXgV3AQQstjfV/0BGdopE6u2ES4x7iikkK9XaLX7fhir5Ts0F2aGohxCMqLMI3rpJPL20U7BZ0kzojkyQjlTu6z2Q145IGPXDKtG44dYitmCgWXkGSbkYaQ8VvWh4ahPvNAt+L0roRuG6VLe4Eyz0eaqr8nYuZpPfBck/QY3uhxbyj+5zUi7B23YuGHEYLPfxb1IkkxoMOSaFco4CgHhjCuhPkr5TdMMY6myqwpwRk/eZJc7Redg+Lh5UH+5HRUR4Zski1SIA45IifknJRJlXDyQJ7IC3m1Hq1n6816/4lOWaOZDfIH1sc3902f2Q==</latexit>

Choice of super-conformal frame forces all contractions along the same bridge.

<latexit sha1_base64="z/F96jC3RnGNvFFXn3wa/Eg3FgY="></latexit>

But with ` contractions O2 can only absorb ` of the J excitations.

<latexit sha1_base64="HZHWz874VFxlpQtLWNTYLmNbMfo="></latexit>



Selection rule for 3-pt functions of SU(2) primaries and two 1
2 BPS operators.

<latexit sha1_base64="Jt5YOu2Ba08abDphOYNh73g2MjI="></latexit>

CJ vanishes if ` < M or L� ` < M

<latexit sha1_base64="yKhEPo9Rk/rp1+cMMS0HDSi0ETY=">AAACFnicbVA9SwNBEN2LXzF+RS1tFnOCTcKdKFpYiGlEFBTMByRH2NvMJYt7e8funhCO/Aob/4qNhSK2Yue/cZNcoYmvevPeDDPz/JgzpR3n28rNzS8sLuWXCyura+sbxc2tuooSSaFGIx7Jpk8UcCagppnm0IwlkNDn0PDvqyO/8QBSsUjc6UEMXkh6ggWMEm2kTrFsVzvp5dDGD0Qw1QeFWYDtNnCOT/G1jSOJ7avypL62O8WSU3HGwLPEzUgJZbjpFL/a3YgmIQhNOVGq5Tqx9lIiNaMchoV2oiAm9J70oGWoICEoLx2/NcR7RuniwJwQRELjsfp7IiWhUoPQN50h0X017Y3E/7xWooMTL2UiTjQIOlkUJBzrCI8ywl0mgWo+MIRQycytmPaJJFSbJAsmBHf65VlSP6i4h5Wj24PS2XkWRx7toF20j1x0jM7QBbpBNUTRI3pGr+jNerJerHfrY9Kas7KZbfQH1ucPzOWb/Q==</latexit>

Very easy to understand classically:

<latexit sha1_base64="UvSMvoXasVMOJAVQIy5pOBC+2Wg=">AAACDXicbVC7TsMwFHV4lvIqMLJYFCSmKqlAIKYKFsYi0YfURpXj3LZWHSeyHaQo6g+w8CssDCDEys7G3+CkGaDlSJaOzj3X9jlexJnStv1tLS2vrK6tlzbKm1vbO7uVvf22CmNJoUVDHsquRxRwJqClmebQjSSQwOPQ8SY32bzzAFKxUNzrJAI3ICPBhowSbaRB5bgNMsFAVIJ1iGPhG68mwseUE6WMjfPkalCp2jU7B14kTkGqqEBzUPnq+yGNAxA6v6fn2JF2UyI1oxym5X6sICJ0QkbQM1SQAJSb5mmm+MQoPh6G0hyhca7+3khJoFQSeMYZED1W87NM/G/Wi/Xw0k2ZiGINgs4eGsY8C55Vg30mgWqeGEKoZOavmI6JJFSbUsqmBGc+8iJp12vOWe38rl5tXBd1lNAhOkKnyEEXqIFuURO1EEWP6Bm9ojfryXqx3q2PmXXJKnYO0B9Ynz+EDpva</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

Tr(Z̄L3)

<latexit sha1_base64="ipPQxusV8WEHqPk4/7DEi2xqP+E=">AAACAXicbVDLSsNAFJ3UV62vqBvBTbAIdVMSreiy6MaFiwp9YRPDZDpth04ezNyIJcSNv+LGhSJu/Qt3/o3TNgttPXDhcM693HuPF3EmwTS/tdzC4tLySn61sLa+sbmlb+80ZRgLQhsk5KFoe1hSzgLaAAactiNBse9x2vKGl2O/dU+FZGFQh1FEHR/3A9ZjBIOSXH3PBvoASV2kJdvDIrlN75Jr9yQ9cvWiWTYnMOaJlZEiylBz9S+7G5LYpwEQjqXsWGYEToIFMMJpWrBjSSNMhrhPO4oG2KfSSSYfpMahUrpGLxSqAjAm6u+JBPtSjnxPdfoYBnLWG4v/eZ0YeudOwoIoBhqQ6aJezA0IjXEcRpcJSoCPFMFEMHWrQQZYYAIqtIIKwZp9eZ40j8tWpXx6UylWL7I48mgfHaASstAZqqIrVEMNRNAjekav6E170l60d+1j2prTspld9Afa5w9+d5bq</latexit>

Tr(Z̄X̄ . . . ) + . . .

<latexit sha1_base64="XU6CZ2ENp/g0gZP6RctUMJoMIP4=">AAACD3icbVDLSgMxFM3UV62vUZdugkWpCGVGKrosunFZoS9sS8mkmTY08yC5I5Zh/sCNv+LGhSJu3brzb0yns9DWAyGHc+4huccJBVdgWd9Gbml5ZXUtv17Y2Nza3jF395oqiCRlDRqIQLYdopjgPmsAB8HaoWTEcwRrOePrqd+6Z1LxwK/DJGQ9jwx97nJKQEt987gL7AHiukxKXYfI+C5Jr3bSHQSgTvApTknfLFplKwVeJHZGiihDrW9+6RyNPOYDFUSpjm2F0IuJBE4FSwrdSLGQ0DEZso6mPvGY6sXpPgk+0soAu4HUxwecqr8TMfGUmniOnvQIjNS8NxX/8zoRuJe9mPthBMyns4fcSGAI8LQcPOCSURATTQiVXP8V0xGRhIKusKBLsOdXXiTNs7JdKZ/fVorVq6yOPDpAh6iEbHSBqugG1VADUfSIntErejOejBfj3fiYjeaMLLOP/sD4/AErhZy6</latexit>

Tr(XJZL�J) + permutations

<latexit sha1_base64="epqjVn1Xf8appf+5Md8ecoUUsds=">AAACF3icbVDLSgNBEJz1GeMr6tHLYBAiYtgVRY+iFwkeIiQmmBezk04cnH0w0yuGZf/Ci7/ixYMiXvXm3zhZc9DEgoGiqpqeLjeUQqNtf1lT0zOzc/OZhezi0vLKam5t/UoHkeJQ5YEMVN1lGqTwoYoCJdRDBcxzJdTc27OhX7sDpUXgV3AQQstjfV/0BGdopE6u2ES4x7iikkK9XaLX7fhir5Ts0F2aGohxCMqLMI3rpJPL20U7BZ0kzojkyQjlTu6z2Q145IGPXDKtG44dYitmCgWXkGSbkYaQ8VvWh4ahPvNAt+L0roRuG6VLe4Eyz0eaqr8nYuZpPfBck/QY3uhxbyj+5zUi7B23YuGHEYLPfxb1IkkxoMOSaFco4CgHhjCuhPkr5TdMMY6myqwpwRk/eZJc7Redg+Lh5UH+5HRUR4Zski1SIA45IifknJRJlXDyQJ7IC3m1Hq1n6816/4lOWaOZDfIH1sc3902f2Q==</latexit>

Choice of super-conformal frame forces all contractions along the same bridge.

<latexit sha1_base64="z/F96jC3RnGNvFFXn3wa/Eg3FgY="></latexit>

But with ` contractions O2 can only absorb ` of the J excitations.

<latexit sha1_base64="HZHWz874VFxlpQtLWNTYLmNbMfo="></latexit>

` $ L� ` symmetry by exchanging the role of O2 and O3.

<latexit sha1_base64="/U0F1OEFxTXFKCexNXEEMKzSNXE="></latexit>



Selection rule for 3-pt functions of SU(2) primaries and two 1
2 BPS operators.

<latexit sha1_base64="Jt5YOu2Ba08abDphOYNh73g2MjI="></latexit>

CJ vanishes if ` < M or L� ` < M

<latexit sha1_base64="yKhEPo9Rk/rp1+cMMS0HDSi0ETY=">AAACFnicbVA9SwNBEN2LXzF+RS1tFnOCTcKdKFpYiGlEFBTMByRH2NvMJYt7e8funhCO/Aob/4qNhSK2Yue/cZNcoYmvevPeDDPz/JgzpR3n28rNzS8sLuWXCyura+sbxc2tuooSSaFGIx7Jpk8UcCagppnm0IwlkNDn0PDvqyO/8QBSsUjc6UEMXkh6ggWMEm2kTrFsVzvp5dDGD0Qw1QeFWYDtNnCOT/G1jSOJ7avypL62O8WSU3HGwLPEzUgJZbjpFL/a3YgmIQhNOVGq5Tqx9lIiNaMchoV2oiAm9J70oGWoICEoLx2/NcR7RuniwJwQRELjsfp7IiWhUoPQN50h0X017Y3E/7xWooMTL2UiTjQIOlkUJBzrCI8ywl0mgWo+MIRQycytmPaJJFSbJAsmBHf65VlSP6i4h5Wj24PS2XkWRx7toF20j1x0jM7QBbpBNUTRI3pGr+jNerJerHfrY9Kas7KZbfQH1ucPzOWb/Q==</latexit>

Very easy to understand classically:

<latexit sha1_base64="UvSMvoXasVMOJAVQIy5pOBC+2Wg=">AAACDXicbVC7TsMwFHV4lvIqMLJYFCSmKqlAIKYKFsYi0YfURpXj3LZWHSeyHaQo6g+w8CssDCDEys7G3+CkGaDlSJaOzj3X9jlexJnStv1tLS2vrK6tlzbKm1vbO7uVvf22CmNJoUVDHsquRxRwJqClmebQjSSQwOPQ8SY32bzzAFKxUNzrJAI3ICPBhowSbaRB5bgNMsFAVIJ1iGPhG68mwseUE6WMjfPkalCp2jU7B14kTkGqqEBzUPnq+yGNAxA6v6fn2JF2UyI1oxym5X6sICJ0QkbQM1SQAJSb5mmm+MQoPh6G0hyhca7+3khJoFQSeMYZED1W87NM/G/Wi/Xw0k2ZiGINgs4eGsY8C55Vg30mgWqeGEKoZOavmI6JJFSbUsqmBGc+8iJp12vOWe38rl5tXBd1lNAhOkKnyEEXqIFuURO1EEWP6Bm9ojfryXqx3q2PmXXJKnYO0B9Ynz+EDpva</latexit>

.


O1

<latexit sha1_base64="vyIRZEKGcm5PxHQ9VsqwtGHzjvM=">AAAB+HicbVDLSsNAFL2pr1ofrbp0M9gKrkpSFF0W3bizgn1AG8JkOmmHTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u2XKweHHRUlktA2iXgkez5WlDNB25ppTnuxpDj0Oe36k5vM7z5SqVgkHvQ0pm6IR4IFjGBtJK9Srg1CrMcE8/Ru5jk1r1K16/YcaJU4OalCjpZX+RoMI5KEVGjCsVJ9x461m2KpGeF0VhokisaYTPCI9g0VOKTKTefBZ+jUKEMURNI8odFc/b2R4lCpaeibySylWvYy8T+vn+jgyk2ZiBNNBVkcChKOdISyFtCQSUo0nxqCiWQmKyJjLDHRpquSKcFZ/vIq6TTqznn94r5RbV7ndRThGE7gDBy4hCbcQgvaQCCBZ3iFN+vJerHerY/FaMHKd47gD6zPH+sJkpw=</latexit>

O2

<latexit sha1_base64="3cuC4uWuKxTMr3jBSxSz3GUxk/I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M9gKrkpSFF0W3bizgn1AG8JkOm2HTiZhZiLU0C9x40IRt36KO//GSZuFth4YOJxzL/fMCWLOlHacb6uwtr6xuVXcLu3s7u2X7YPDtooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyU3mdx6pVCwSD3oaUy/EI8GGjGBtJN8uV/sh1mOCeXo38+tV3644NWcOtErcnFQgR9O3v/qDiCQhFZpwrFTPdWLtpVhqRjidlfqJojEmEzyiPUMFDqny0nnwGTo1ygANI2me0Giu/t5IcajUNAzMZJZSLXuZ+J/XS/TwykuZiBNNBVkcGiYc6QhlLaABk5RoPjUEE8lMVkTGWGKiTVclU4K7/OVV0q7X3PPaxX290rjO6yjCMZzAGbhwCQ24hSa0gEACz/AKb9aT9WK9Wx+L0YKV7xzBH1ifP+yOkp0=</latexit>

O3

<latexit sha1_base64="AMvL2z+jOja6yXWOT0S9HhWuRVU=">AAAB+HicbVDLSsNAFL3xWeujUZduBlvBVUmqosuiG3dWsA9oQ5hMp+3QySTMTIQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcyZ0o7zba2srq1vbBa2its7u3sle/+gpaJEEtokEY9kJ8CKciZoUzPNaSeWFIcBp+1gfJP57UcqFYvEg57E1AvxULABI1gbybdLlV6I9Yhgnt5N/bOKb5edqjMDWiZuTsqQo+HbX71+RJKQCk04VqrrOrH2Uiw1I5xOi71E0RiTMR7SrqECh1R56Sz4FJ0YpY8GkTRPaDRTf2+kOFRqEgZmMkupFr1M/M/rJnpw5aVMxImmgswPDRKOdISyFlCfSUo0nxiCiWQmKyIjLDHRpquiKcFd/PIyadWq7nn14r5Wrl/ndRTgCI7hFFy4hDrcQgOaQCCBZ3iFN+vJerHerY/56IqV7xzCH1ifP+4Tkp4=</latexit>

Tr(Z̄L3)

<latexit sha1_base64="ipPQxusV8WEHqPk4/7DEi2xqP+E=">AAACAXicbVDLSsNAFJ3UV62vqBvBTbAIdVMSreiy6MaFiwp9YRPDZDpth04ezNyIJcSNv+LGhSJu/Qt3/o3TNgttPXDhcM693HuPF3EmwTS/tdzC4tLySn61sLa+sbmlb+80ZRgLQhsk5KFoe1hSzgLaAAactiNBse9x2vKGl2O/dU+FZGFQh1FEHR/3A9ZjBIOSXH3PBvoASV2kJdvDIrlN75Jr9yQ9cvWiWTYnMOaJlZEiylBz9S+7G5LYpwEQjqXsWGYEToIFMMJpWrBjSSNMhrhPO4oG2KfSSSYfpMahUrpGLxSqAjAm6u+JBPtSjnxPdfoYBnLWG4v/eZ0YeudOwoIoBhqQ6aJezA0IjXEcRpcJSoCPFMFEMHWrQQZYYAIqtIIKwZp9eZ40j8tWpXx6UylWL7I48mgfHaASstAZqqIrVEMNRNAjekav6E170l60d+1j2prTspld9Afa5w9+d5bq</latexit>

Tr(Z̄X̄ . . . ) + . . .

<latexit sha1_base64="XU6CZ2ENp/g0gZP6RctUMJoMIP4=">AAACD3icbVDLSgMxFM3UV62vUZdugkWpCGVGKrosunFZoS9sS8mkmTY08yC5I5Zh/sCNv+LGhSJu3brzb0yns9DWAyGHc+4huccJBVdgWd9Gbml5ZXUtv17Y2Nza3jF395oqiCRlDRqIQLYdopjgPmsAB8HaoWTEcwRrOePrqd+6Z1LxwK/DJGQ9jwx97nJKQEt987gL7AHiukxKXYfI+C5Jr3bSHQSgTvApTknfLFplKwVeJHZGiihDrW9+6RyNPOYDFUSpjm2F0IuJBE4FSwrdSLGQ0DEZso6mPvGY6sXpPgk+0soAu4HUxwecqr8TMfGUmniOnvQIjNS8NxX/8zoRuJe9mPthBMyns4fcSGAI8LQcPOCSURATTQiVXP8V0xGRhIKusKBLsOdXXiTNs7JdKZ/fVorVq6yOPDpAh6iEbHSBqugG1VADUfSIntErejOejBfj3fiYjeaMLLOP/sD4/AErhZy6</latexit>

Tr(XJZL�J) + permutations

<latexit sha1_base64="epqjVn1Xf8appf+5Md8ecoUUsds=">AAACF3icbVDLSgNBEJz1GeMr6tHLYBAiYtgVRY+iFwkeIiQmmBezk04cnH0w0yuGZf/Ci7/ixYMiXvXm3zhZc9DEgoGiqpqeLjeUQqNtf1lT0zOzc/OZhezi0vLKam5t/UoHkeJQ5YEMVN1lGqTwoYoCJdRDBcxzJdTc27OhX7sDpUXgV3AQQstjfV/0BGdopE6u2ES4x7iikkK9XaLX7fhir5Ts0F2aGohxCMqLMI3rpJPL20U7BZ0kzojkyQjlTu6z2Q145IGPXDKtG44dYitmCgWXkGSbkYaQ8VvWh4ahPvNAt+L0roRuG6VLe4Eyz0eaqr8nYuZpPfBck/QY3uhxbyj+5zUi7B23YuGHEYLPfxb1IkkxoMOSaFco4CgHhjCuhPkr5TdMMY6myqwpwRk/eZJc7Redg+Lh5UH+5HRUR4Zski1SIA45IifknJRJlXDyQJ7IC3m1Hq1n6816/4lOWaOZDfIH1sc3902f2Q==</latexit>

Choice of super-conformal frame forces all contractions along the same bridge.

<latexit sha1_base64="z/F96jC3RnGNvFFXn3wa/Eg3FgY="></latexit>

At the quantum level, one can argue group theoretically.

<latexit sha1_base64="9ejkeeLHu0sNlJuoYdgdGPjKnho=">AAACIXicbVDLSkMxFMz1Weur6tJNsAgupNwril362LhUsCrUUs5NT9tgbnJNToRS+itu/BU3LhRxJ/6Mae3C10BgmJmT5EyaK+kojt+jicmp6ZnZwlxxfmFxabm0snrhjLcCa8IoY69ScKikxhpJUniVW4QsVXiZ3hwP/cs7tE4afU69HBsZdLRsSwEUpGapekicushvPWjyGVd4h2qbG41cgOZgOx55xxqfD2PGIoVRpXqVZqkcV+IR+F+SjEmZjXHaLL1dt4zwGWoSCpyrJ3FOjT7YcKPCQfHaO8xB3EAH64FqyNA1+qMNB3wzKC3eNjYcTXykfp/oQ+ZcL0tDMgPqut/eUPzPq3tqVxt9qXNPqMXXQ22vOBk+rIu3pEVBqhcICCvDX7noggVBodRiKCH5vfJfcrFTSXYre2c75YOjcR0Fts422BZL2D47YCfslNWYYPfskT2zl+gheopeo7ev6EQ0nlljPxB9fAIY/6OC</latexit>

But with ` contractions O2 can only absorb ` of the J excitations.

<latexit sha1_base64="HZHWz874VFxlpQtLWNTYLmNbMfo="></latexit>

` $ L� ` symmetry by exchanging the role of O2 and O3.

<latexit sha1_base64="/U0F1OEFxTXFKCexNXEEMKzSNXE="></latexit>





Selection rules are NOT realized term by term in low energy expansion.

<latexit sha1_base64="Q/fZHlHxo9pm/va/cQYX7sf7EUw="></latexit>



Selection rules are NOT realized term by term in low energy expansion.

<latexit sha1_base64="Q/fZHlHxo9pm/va/cQYX7sf7EUw="></latexit>

At N
2
LO

<latexit sha1_base64="8BaZikihgWrXTDfX03nVKiui8X0=">AAAB83icbVDJSgNBEK2JW4xb1KOXxkTwFGaCoseoFw+iEcwCyRh6Oj1Jk56F7hohDPkNLx4U8erPePNv7CwHTXxQ8Hiviqp6XiyFRtv+tjJLyyura9n13Mbm1vZOfnevrqNEMV5jkYxU06OaSxHyGgqUvBkrTgNP8oY3uBr7jSeutIjCBxzG3A1oLxS+YBSN1L5AcltMR4/l4s1dJ1+wS/YEZJE4M1KAGaqd/Fe7G7Ek4CEySbVuOXaMbkoVCib5KNdONI8pG9Aebxka0oBrN53cPCJHRukSP1KmQiQT9fdESgOth4FnOgOKfT3vjcX/vFaC/rmbijBOkIdsushPJMGIjAMgXaE4Qzk0hDIlzK2E9amiDE1MOROCM//yIqmXS85J6fS+XKhczuLIwgEcwjE4cAYVuIYq1IBBDM/wCm9WYr1Y79bHtDVjzWb24Q+szx9AAJCG</latexit>



Selection rules are NOT realized term by term in low energy expansion.

<latexit sha1_base64="Q/fZHlHxo9pm/va/cQYX7sf7EUw="></latexit>

At N
2
LO

<latexit sha1_base64="8BaZikihgWrXTDfX03nVKiui8X0=">AAAB83icbVDJSgNBEK2JW4xb1KOXxkTwFGaCoseoFw+iEcwCyRh6Oj1Jk56F7hohDPkNLx4U8erPePNv7CwHTXxQ8Hiviqp6XiyFRtv+tjJLyyura9n13Mbm1vZOfnevrqNEMV5jkYxU06OaSxHyGgqUvBkrTgNP8oY3uBr7jSeutIjCBxzG3A1oLxS+YBSN1L5AcltMR4/l4s1dJ1+wS/YEZJE4M1KAGaqd/Fe7G7Ek4CEySbVuOXaMbkoVCib5KNdONI8pG9Aebxka0oBrN53cPCJHRukSP1KmQiQT9fdESgOth4FnOgOKfT3vjcX/vFaC/rmbijBOkIdsushPJMGIjAMgXaE4Qzk0hDIlzK2E9amiDE1MOROCM//yIqmXS85J6fS+XKhczuLIwgEcwjE4cAYVuIYq1IBBDM/wCm9WYr1Y79bHtDVjzWb24Q+szx9AAJCG</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O1

<latexit sha1_base64="Afr03aFWMxgor1xMy3CulXEPtfU=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakosuiG3dWsA9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z4cPxZcG8f5RoW19Y3NreJ2aWd3b/+gfHjU0lGiKGvSSESq4xPNBJesabgRrBMrRkJfsLY/vs389oQpzSP5aKYx80IylDzglBgreb2QmBElIr2f9d1+ueJUnTnwKnFzUoEcjX75qzeIaBIyaaggWnddJzZeSpThVLBZqZdoFhM6JkPWtVSSkGkvnYee4TOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnkq2BHf5y6ukdVF1a9XLh1qlfpPXUYQTOIVzcOEK6nAHDWgChSd4hld4QxP0gt7Rx2K0gPKdY/gD9PkDtcaSEQ==</latexit>

O3

<latexit sha1_base64="hgtPIwZtAmCYv5wqzxpZlARde3o=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZdFN+6sYB/QDiWTZtrQTDImmUIZ+h1uXCji1o9x59+YaWeh1QOBwzn3ck9OEHOmjet+OYWV1bX1jeJmaWt7Z3evvH/Q0jJRhDaJ5FJ1AqwpZ4I2DTOcdmJFcRRw2g7GN5nfnlClmRQPZhpTP8JDwUJGsLGS34uwGRHM07tZ/7xfrrhVdw70l3g5qUCORr/82RtIkkRUGMKx1l3PjY2fYmUY4XRW6iWaxpiM8ZB2LRU4otpP56Fn6MQqAxRKZZ8waK7+3EhxpPU0CuxkFlIve5n4n9dNTHjlp0zEiaGCLA6FCUdGoqwBNGCKEsOnlmCimM2KyAgrTIztqWRL8Ja//Je0zqperXpxX6vUr/M6inAEx3AKHlxCHW6hAU0g8AhP8AKvzsR5dt6c98Vowcl3DuEXnI9vuM6SEw==</latexit>

` = L� 1

<latexit sha1_base64="BsfulSt3Lv75P/RpopJXohYGhUs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBC8GHYlohch6MWDhwjmgckSZie9yZDZ2WVmVghL/sKLB0W8+jfe/Bsnj4MmFjQUVd10dwWJ4Nq47reztLyyurae28hvbm3v7Bb29us6ThXDGotFrJoB1Si4xJrhRmAzUUijQGAjGNyM/cYTKs1j+WCGCfoR7UkeckaNlR7bKAS5InenXqdQdEvuBGSReDNShBmqncJXuxuzNEJpmKBatzw3MX5GleFM4CjfTjUmlA1oD1uWShqh9rPJxSNybJUuCWNlSxoyUX9PZDTSehgFtjOipq/nvbH4n9dKTXjpZ1wmqUHJpovCVBATk/H7pMsVMiOGllCmuL2VsD5VlBkbUt6G4M2/vEjqZyWvXDq/Lxcr17M4cnAIR3ACHlxABW6hCjVgIOEZXuHN0c6L8+58TFuXnNnMAfyB8/kDuSGPpg==</latexit>



Selection rules are NOT realized term by term in low energy expansion.

<latexit sha1_base64="Q/fZHlHxo9pm/va/cQYX7sf7EUw="></latexit>

At N
2
LO

<latexit sha1_base64="8BaZikihgWrXTDfX03nVKiui8X0=">AAAB83icbVDJSgNBEK2JW4xb1KOXxkTwFGaCoseoFw+iEcwCyRh6Oj1Jk56F7hohDPkNLx4U8erPePNv7CwHTXxQ8Hiviqp6XiyFRtv+tjJLyyura9n13Mbm1vZOfnevrqNEMV5jkYxU06OaSxHyGgqUvBkrTgNP8oY3uBr7jSeutIjCBxzG3A1oLxS+YBSN1L5AcltMR4/l4s1dJ1+wS/YEZJE4M1KAGaqd/Fe7G7Ek4CEySbVuOXaMbkoVCib5KNdONI8pG9Aebxka0oBrN53cPCJHRukSP1KmQiQT9fdESgOth4FnOgOKfT3vjcX/vFaC/rmbijBOkIdsushPJMGIjAMgXaE4Qzk0hDIlzK2E9amiDE1MOROCM//yIqmXS85J6fS+XKhczuLIwgEcwjE4cAYVuIYq1IBBDM/wCm9WYr1Y79bHtDVjzWb24Q+szx9AAJCG</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

'

<latexit sha1_base64="S0VsmeLxGZGlIKpqK0P1eJXen60=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOaXcMEfeyVK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vgqzJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rF3Xmldp3HUYQjOIZTCOASanALdWgAgQd4hld485T34r17H/PWgpfPHMIfeJ8/tDOPOQ==</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+ N
3
LO

<latexit sha1_base64="OHUhqcfDyX9vE9H22GlDeTFxgH4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxVYQhJJURY9FLx5EK9gPSGPZbDft0s0m7G6EEvozvHhQxKu/xpv/xm2bg7Y+GHi8N8PMPD/mTGnb/rYWFpeWV1Zza/n1jc2t7cLObkNFiSS0TiIeyZaPFeVM0LpmmtNWLCkOfU6b/uBq7DefqFQsEg96GFMvxD3BAkawNpJ7jG5L6ejxpHRz1ykU7bI9AZonTkaKkKHWKXy1uxFJQio04Vgp17Fj7aVYakY4HeXbiaIxJgPco66hAodUeenk5BE6NEoXBZE0JTSaqL8nUhwqNQx90xli3Vez3lj8z3MTHVx4KRNxoqkg00VBwpGO0Ph/1GWSEs2HhmAimbkVkT6WmGiTUt6E4My+PE8albJzWj67rxSrl1kcOdiHAzgCB86hCtdQgzoQiOAZXuHN0taL9W59TFsXrGxmD/7A+vwBRbOP8w==</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O1

<latexit sha1_base64="Afr03aFWMxgor1xMy3CulXEPtfU=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakosuiG3dWsA9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z4cPxZcG8f5RoW19Y3NreJ2aWd3b/+gfHjU0lGiKGvSSESq4xPNBJesabgRrBMrRkJfsLY/vs389oQpzSP5aKYx80IylDzglBgreb2QmBElIr2f9d1+ueJUnTnwKnFzUoEcjX75qzeIaBIyaaggWnddJzZeSpThVLBZqZdoFhM6JkPWtVSSkGkvnYee4TOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnkq2BHf5y6ukdVF1a9XLh1qlfpPXUYQTOIVzcOEK6nAHDWgChSd4hld4QxP0gt7Rx2K0gPKdY/gD9PkDtcaSEQ==</latexit>

O3

<latexit sha1_base64="hgtPIwZtAmCYv5wqzxpZlARde3o=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZdFN+6sYB/QDiWTZtrQTDImmUIZ+h1uXCji1o9x59+YaWeh1QOBwzn3ck9OEHOmjet+OYWV1bX1jeJmaWt7Z3evvH/Q0jJRhDaJ5FJ1AqwpZ4I2DTOcdmJFcRRw2g7GN5nfnlClmRQPZhpTP8JDwUJGsLGS34uwGRHM07tZ/7xfrrhVdw70l3g5qUCORr/82RtIkkRUGMKx1l3PjY2fYmUY4XRW6iWaxpiM8ZB2LRU4otpP56Fn6MQqAxRKZZ8waK7+3EhxpPU0CuxkFlIve5n4n9dNTHjlp0zEiaGCLA6FCUdGoqwBNGCKEsOnlmCimM2KyAgrTIztqWRL8Ja//Je0zqperXpxX6vUr/M6inAEx3AKHlxCHW6hAU0g8AhP8AKvzsR5dt6c98Vowcl3DuEXnI9vuM6SEw==</latexit>

` = L� 1

<latexit sha1_base64="BsfulSt3Lv75P/RpopJXohYGhUs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBC8GHYlohch6MWDhwjmgckSZie9yZDZ2WVmVghL/sKLB0W8+jfe/Bsnj4MmFjQUVd10dwWJ4Nq47reztLyyurae28hvbm3v7Bb29us6ThXDGotFrJoB1Si4xJrhRmAzUUijQGAjGNyM/cYTKs1j+WCGCfoR7UkeckaNlR7bKAS5InenXqdQdEvuBGSReDNShBmqncJXuxuzNEJpmKBatzw3MX5GleFM4CjfTjUmlA1oD1uWShqh9rPJxSNybJUuCWNlSxoyUX9PZDTSehgFtjOipq/nvbH4n9dKTXjpZ1wmqUHJpovCVBATk/H7pMsVMiOGllCmuL2VsD5VlBkbUt6G4M2/vEjqZyWvXDq/Lxcr17M4cnAIR3ACHlxABW6hCjVgIOEZXuHN0c6L8+58TFuXnNnMAfyB8/kDuSGPpg==</latexit>



Selection rules are NOT realized term by term in low energy expansion.

<latexit sha1_base64="Q/fZHlHxo9pm/va/cQYX7sf7EUw="></latexit>

At N
2
LO

<latexit sha1_base64="8BaZikihgWrXTDfX03nVKiui8X0=">AAAB83icbVDJSgNBEK2JW4xb1KOXxkTwFGaCoseoFw+iEcwCyRh6Oj1Jk56F7hohDPkNLx4U8erPePNv7CwHTXxQ8Hiviqp6XiyFRtv+tjJLyyura9n13Mbm1vZOfnevrqNEMV5jkYxU06OaSxHyGgqUvBkrTgNP8oY3uBr7jSeutIjCBxzG3A1oLxS+YBSN1L5AcltMR4/l4s1dJ1+wS/YEZJE4M1KAGaqd/Fe7G7Ek4CEySbVuOXaMbkoVCib5KNdONI8pG9Aebxka0oBrN53cPCJHRukSP1KmQiQT9fdESgOth4FnOgOKfT3vjcX/vFaC/rmbijBOkIdsushPJMGIjAMgXaE4Qzk0hDIlzK2E9amiDE1MOROCM//yIqmXS85J6fS+XKhczuLIwgEcwjE4cAYVuIYq1IBBDM/wCm9WYr1Y79bHtDVjzWb24Q+szx9AAJCG</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

'

<latexit sha1_base64="S0VsmeLxGZGlIKpqK0P1eJXen60=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOaXcMEfeyVK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vgqzJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rF3Xmldp3HUYQjOIZTCOASanALdWgAgQd4hld485T34r17H/PWgpfPHMIfeJ8/tDOPOQ==</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+ N
3
LO

<latexit sha1_base64="OHUhqcfDyX9vE9H22GlDeTFxgH4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxVYQhJJURY9FLx5EK9gPSGPZbDft0s0m7G6EEvozvHhQxKu/xpv/xm2bg7Y+GHi8N8PMPD/mTGnb/rYWFpeWV1Zza/n1jc2t7cLObkNFiSS0TiIeyZaPFeVM0LpmmtNWLCkOfU6b/uBq7DefqFQsEg96GFMvxD3BAkawNpJ7jG5L6ejxpHRz1ykU7bI9AZonTkaKkKHWKXy1uxFJQio04Vgp17Fj7aVYakY4HeXbiaIxJgPco66hAodUeenk5BE6NEoXBZE0JTSaqL8nUhwqNQx90xli3Vez3lj8z3MTHVx4KRNxoqkg00VBwpGO0Ph/1GWSEs2HhmAimbkVkT6WmGiTUt6E4My+PE8albJzWj67rxSrl1kcOdiHAzgCB86hCtdQgzoQiOAZXuHN0taL9W59TFsXrGxmD/7A+vwBRbOP8w==</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O1

<latexit sha1_base64="Afr03aFWMxgor1xMy3CulXEPtfU=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakosuiG3dWsA9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z4cPxZcG8f5RoW19Y3NreJ2aWd3b/+gfHjU0lGiKGvSSESq4xPNBJesabgRrBMrRkJfsLY/vs389oQpzSP5aKYx80IylDzglBgreb2QmBElIr2f9d1+ueJUnTnwKnFzUoEcjX75qzeIaBIyaaggWnddJzZeSpThVLBZqZdoFhM6JkPWtVSSkGkvnYee4TOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnkq2BHf5y6ukdVF1a9XLh1qlfpPXUYQTOIVzcOEK6nAHDWgChSd4hld4QxP0gt7Rx2K0gPKdY/gD9PkDtcaSEQ==</latexit>

O3

<latexit sha1_base64="hgtPIwZtAmCYv5wqzxpZlARde3o=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZdFN+6sYB/QDiWTZtrQTDImmUIZ+h1uXCji1o9x59+YaWeh1QOBwzn3ck9OEHOmjet+OYWV1bX1jeJmaWt7Z3evvH/Q0jJRhDaJ5FJ1AqwpZ4I2DTOcdmJFcRRw2g7GN5nfnlClmRQPZhpTP8JDwUJGsLGS34uwGRHM07tZ/7xfrrhVdw70l3g5qUCORr/82RtIkkRUGMKx1l3PjY2fYmUY4XRW6iWaxpiM8ZB2LRU4otpP56Fn6MQqAxRKZZ8waK7+3EhxpPU0CuxkFlIve5n4n9dNTHjlp0zEiaGCLA6FCUdGoqwBNGCKEsOnlmCimM2KyAgrTIztqWRL8Ja//Je0zqperXpxX6vUr/M6inAEx3AKHlxCHW6hAU0g8AhP8AKvzsR5dt6c98Vowcl3DuEXnI9vuM6SEw==</latexit>

` = L� 1

<latexit sha1_base64="BsfulSt3Lv75P/RpopJXohYGhUs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBC8GHYlohch6MWDhwjmgckSZie9yZDZ2WVmVghL/sKLB0W8+jfe/Bsnj4MmFjQUVd10dwWJ4Nq47reztLyyurae28hvbm3v7Bb29us6ThXDGotFrJoB1Si4xJrhRmAzUUijQGAjGNyM/cYTKs1j+WCGCfoR7UkeckaNlR7bKAS5InenXqdQdEvuBGSReDNShBmqncJXuxuzNEJpmKBatzw3MX5GleFM4CjfTjUmlA1oD1uWShqh9rPJxSNybJUuCWNlSxoyUX9PZDTSehgFtjOipq/nvbH4n9dKTXjpZ1wmqUHJpovCVBATk/H7pMsVMiOGllCmuL2VsD5VlBkbUt6G4M2/vEjqZyWvXDq/Lxcr17M4cnAIR3ACHlxABW6hCjVgIOEZXuHN0c6L8+58TFuXnNnMAfyB8/kDuSGPpg==</latexit>



Selection rules are NOT realized term by term in low energy expansion.

<latexit sha1_base64="Q/fZHlHxo9pm/va/cQYX7sf7EUw="></latexit>

At N
2
LO

<latexit sha1_base64="8BaZikihgWrXTDfX03nVKiui8X0=">AAAB83icbVDJSgNBEK2JW4xb1KOXxkTwFGaCoseoFw+iEcwCyRh6Oj1Jk56F7hohDPkNLx4U8erPePNv7CwHTXxQ8Hiviqp6XiyFRtv+tjJLyyura9n13Mbm1vZOfnevrqNEMV5jkYxU06OaSxHyGgqUvBkrTgNP8oY3uBr7jSeutIjCBxzG3A1oLxS+YBSN1L5AcltMR4/l4s1dJ1+wS/YEZJE4M1KAGaqd/Fe7G7Ek4CEySbVuOXaMbkoVCib5KNdONI8pG9Aebxka0oBrN53cPCJHRukSP1KmQiQT9fdESgOth4FnOgOKfT3vjcX/vFaC/rmbijBOkIdsushPJMGIjAMgXaE4Qzk0hDIlzK2E9amiDE1MOROCM//yIqmXS85J6fS+XKhczuLIwgEcwjE4cAYVuIYq1IBBDM/wCm9WYr1Y79bHtDVjzWb24Q+szx9AAJCG</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

'

<latexit sha1_base64="S0VsmeLxGZGlIKpqK0P1eJXen60=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOaXcMEfeyVK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vgqzJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rF3Xmldp3HUYQjOIZTCOASanALdWgAgQd4hld485T34r17H/PWgpfPHMIfeJ8/tDOPOQ==</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+ N
3
LO

<latexit sha1_base64="OHUhqcfDyX9vE9H22GlDeTFxgH4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxVYQhJJURY9FLx5EK9gPSGPZbDft0s0m7G6EEvozvHhQxKu/xpv/xm2bg7Y+GHi8N8PMPD/mTGnb/rYWFpeWV1Zza/n1jc2t7cLObkNFiSS0TiIeyZaPFeVM0LpmmtNWLCkOfU6b/uBq7DefqFQsEg96GFMvxD3BAkawNpJ7jG5L6ejxpHRz1ykU7bI9AZonTkaKkKHWKXy1uxFJQio04Vgp17Fj7aVYakY4HeXbiaIxJgPco66hAodUeenk5BE6NEoXBZE0JTSaqL8nUhwqNQx90xli3Vez3lj8z3MTHVx4KRNxoqkg00VBwpGO0Ph/1GWSEs2HhmAimbkVkT6WmGiTUt6E4My+PE8albJzWj67rxSrl1kcOdiHAzgCB86hCtdQgzoQiOAZXuHN0taL9W59TFsXrGxmD/7A+vwBRbOP8w==</latexit>

= 0

<latexit sha1_base64="XC/FYzPgnoTbqtPd4G70ikjl5So=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0YtQ9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HDt9soVt+rOQJaJl5MK5Kj3yl/dfszSiCtkkhrT8dwE/YxqFEzySambGp5QNqID3rFU0YgbP5tdOiEnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8MrPhEpS5IrNF4WpJBiT6dukLzRnKMeWUKaFvZWwIdWUoQ2nZEPwFl9eJs2zqndevbg/r9Ru8jiKcATHcAoeXEIN7qAODWAQwjO8wpszcl6cd+dj3lpw8plD+APn8wf9Ro0D</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O1

<latexit sha1_base64="Afr03aFWMxgor1xMy3CulXEPtfU=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakosuiG3dWsA9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z4cPxZcG8f5RoW19Y3NreJ2aWd3b/+gfHjU0lGiKGvSSESq4xPNBJesabgRrBMrRkJfsLY/vs389oQpzSP5aKYx80IylDzglBgreb2QmBElIr2f9d1+ueJUnTnwKnFzUoEcjX75qzeIaBIyaaggWnddJzZeSpThVLBZqZdoFhM6JkPWtVSSkGkvnYee4TOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnkq2BHf5y6ukdVF1a9XLh1qlfpPXUYQTOIVzcOEK6nAHDWgChSd4hld4QxP0gt7Rx2K0gPKdY/gD9PkDtcaSEQ==</latexit>

O3

<latexit sha1_base64="hgtPIwZtAmCYv5wqzxpZlARde3o=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZdFN+6sYB/QDiWTZtrQTDImmUIZ+h1uXCji1o9x59+YaWeh1QOBwzn3ck9OEHOmjet+OYWV1bX1jeJmaWt7Z3evvH/Q0jJRhDaJ5FJ1AqwpZ4I2DTOcdmJFcRRw2g7GN5nfnlClmRQPZhpTP8JDwUJGsLGS34uwGRHM07tZ/7xfrrhVdw70l3g5qUCORr/82RtIkkRUGMKx1l3PjY2fYmUY4XRW6iWaxpiM8ZB2LRU4otpP56Fn6MQqAxRKZZ8waK7+3EhxpPU0CuxkFlIve5n4n9dNTHjlp0zEiaGCLA6FCUdGoqwBNGCKEsOnlmCimM2KyAgrTIztqWRL8Ja//Je0zqperXpxX6vUr/M6inAEx3AKHlxCHW6hAU0g8AhP8AKvzsR5dt6c98Vowcl3DuEXnI9vuM6SEw==</latexit>

` = L� 1

<latexit sha1_base64="BsfulSt3Lv75P/RpopJXohYGhUs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBC8GHYlohch6MWDhwjmgckSZie9yZDZ2WVmVghL/sKLB0W8+jfe/Bsnj4MmFjQUVd10dwWJ4Nq47reztLyyurae28hvbm3v7Bb29us6ThXDGotFrJoB1Si4xJrhRmAzUUijQGAjGNyM/cYTKs1j+WCGCfoR7UkeckaNlR7bKAS5InenXqdQdEvuBGSReDNShBmqncJXuxuzNEJpmKBatzw3MX5GleFM4CjfTjUmlA1oD1uWShqh9rPJxSNybJUuCWNlSxoyUX9PZDTSehgFtjOipq/nvbH4n9dKTXjpZ1wmqUHJpovCVBATk/H7pMsVMiOGllCmuL2VsD5VlBkbUt6G4M2/vEjqZyWvXDq/Lxcr17M4cnAIR3ACHlxABW6hCjVgIOEZXuHN0c6L8+58TFuXnNnMAfyB8/kDuSGPpg==</latexit>



Selection rules are NOT realized term by term in low energy expansion.

<latexit sha1_base64="Q/fZHlHxo9pm/va/cQYX7sf7EUw="></latexit>

At N
2
LO

<latexit sha1_base64="8BaZikihgWrXTDfX03nVKiui8X0=">AAAB83icbVDJSgNBEK2JW4xb1KOXxkTwFGaCoseoFw+iEcwCyRh6Oj1Jk56F7hohDPkNLx4U8erPePNv7CwHTXxQ8Hiviqp6XiyFRtv+tjJLyyura9n13Mbm1vZOfnevrqNEMV5jkYxU06OaSxHyGgqUvBkrTgNP8oY3uBr7jSeutIjCBxzG3A1oLxS+YBSN1L5AcltMR4/l4s1dJ1+wS/YEZJE4M1KAGaqd/Fe7G7Ek4CEySbVuOXaMbkoVCib5KNdONI8pG9Aebxka0oBrN53cPCJHRukSP1KmQiQT9fdESgOth4FnOgOKfT3vjcX/vFaC/rmbijBOkIdsushPJMGIjAMgXaE4Qzk0hDIlzK2E9amiDE1MOROCM//yIqmXS85J6fS+XKhczuLIwgEcwjE4cAYVuIYq1IBBDM/wCm9WYr1Y79bHtDVjzWb24Q+szx9AAJCG</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

'

<latexit sha1_base64="S0VsmeLxGZGlIKpqK0P1eJXen60=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOaXcMEfeyVK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vgqzJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rF3Xmldp3HUYQjOIZTCOASanALdWgAgQd4hld485T34r17H/PWgpfPHMIfeJ8/tDOPOQ==</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+ N
3
LO

<latexit sha1_base64="OHUhqcfDyX9vE9H22GlDeTFxgH4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxVYQhJJURY9FLx5EK9gPSGPZbDft0s0m7G6EEvozvHhQxKu/xpv/xm2bg7Y+GHi8N8PMPD/mTGnb/rYWFpeWV1Zza/n1jc2t7cLObkNFiSS0TiIeyZaPFeVM0LpmmtNWLCkOfU6b/uBq7DefqFQsEg96GFMvxD3BAkawNpJ7jG5L6ejxpHRz1ykU7bI9AZonTkaKkKHWKXy1uxFJQio04Vgp17Fj7aVYakY4HeXbiaIxJgPco66hAodUeenk5BE6NEoXBZE0JTSaqL8nUhwqNQx90xli3Vez3lj8z3MTHVx4KRNxoqkg00VBwpGO0Ph/1GWSEs2HhmAimbkVkT6WmGiTUt6E4My+PE8albJzWj67rxSrl1kcOdiHAzgCB86hCtdQgzoQiOAZXuHN0taL9W59TFsXrGxmD/7A+vwBRbOP8w==</latexit>

= 0

<latexit sha1_base64="XC/FYzPgnoTbqtPd4G70ikjl5So=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0YtQ9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HDt9soVt+rOQJaJl5MK5Kj3yl/dfszSiCtkkhrT8dwE/YxqFEzySambGp5QNqID3rFU0YgbP5tdOiEnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8MrPhEpS5IrNF4WpJBiT6dukLzRnKMeWUKaFvZWwIdWUoQ2nZEPwFl9eJs2zqndevbg/r9Ru8jiKcATHcAoeXEIN7qAODWAQwjO8wpszcl6cd+dj3lpw8plD+APn8wf9Ro0D</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

Only with finite size correction are selection rules satisfied.

<latexit sha1_base64="YeW7/L6y7bKlDXwo70OV/eywkhM=">AAACKXicbVDLSgMxFM3UV62vUZdugkVwVWaKosuiG3dWsA9oh5LJ3GlDM5khySi19Hfc+CtuFBR164+YaWehrQcCJ+fcQ3KPn3CmtON8WoWl5ZXVteJ6aWNza3vH3t1rqjiVFBo05rFs+0QBZwIammkO7UQCiXwOLX94mfmtO5CKxeJWjxLwItIXLGSUaCP17Nq14CN8z/QAh0wwDVixB8A0lhJoNoKJNBrw/CZTDgork1Yhg6CCe3bZqThT4EXi5qSMctR79ms3iGkagdCUE6U6rpNob0ykZpTDpNRNFSSEDkkfOoYKEoHyxtNNJ/jIKAEOY2mO0Hiq/k6MSaTUKPLNZET0QM17mfif10l1eO6NmUhSDYLOHgpTjnWMs9pwwLI+TFUBI1Qy81dMB0QSqk25JVOCO7/yImlWK+5J5fSmWq5d5HUU0QE6RMfIRWeohq5QHTUQRY/oGb2hd+vJerE+rK/ZaMHKM/voD6zvHzV1pzQ=</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O1

<latexit sha1_base64="Afr03aFWMxgor1xMy3CulXEPtfU=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakosuiG3dWsA9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z4cPxZcG8f5RoW19Y3NreJ2aWd3b/+gfHjU0lGiKGvSSESq4xPNBJesabgRrBMrRkJfsLY/vs389oQpzSP5aKYx80IylDzglBgreb2QmBElIr2f9d1+ueJUnTnwKnFzUoEcjX75qzeIaBIyaaggWnddJzZeSpThVLBZqZdoFhM6JkPWtVSSkGkvnYee4TOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnkq2BHf5y6ukdVF1a9XLh1qlfpPXUYQTOIVzcOEK6nAHDWgChSd4hld4QxP0gt7Rx2K0gPKdY/gD9PkDtcaSEQ==</latexit>

O3

<latexit sha1_base64="hgtPIwZtAmCYv5wqzxpZlARde3o=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZdFN+6sYB/QDiWTZtrQTDImmUIZ+h1uXCji1o9x59+YaWeh1QOBwzn3ck9OEHOmjet+OYWV1bX1jeJmaWt7Z3evvH/Q0jJRhDaJ5FJ1AqwpZ4I2DTOcdmJFcRRw2g7GN5nfnlClmRQPZhpTP8JDwUJGsLGS34uwGRHM07tZ/7xfrrhVdw70l3g5qUCORr/82RtIkkRUGMKx1l3PjY2fYmUY4XRW6iWaxpiM8ZB2LRU4otpP56Fn6MQqAxRKZZ8waK7+3EhxpPU0CuxkFlIve5n4n9dNTHjlp0zEiaGCLA6FCUdGoqwBNGCKEsOnlmCimM2KyAgrTIztqWRL8Ja//Je0zqperXpxX6vUr/M6inAEx3AKHlxCHW6hAU0g8AhP8AKvzsR5dt6c98Vowcl3DuEXnI9vuM6SEw==</latexit>

` = L� 1

<latexit sha1_base64="BsfulSt3Lv75P/RpopJXohYGhUs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBC8GHYlohch6MWDhwjmgckSZie9yZDZ2WVmVghL/sKLB0W8+jfe/Bsnj4MmFjQUVd10dwWJ4Nq47reztLyyurae28hvbm3v7Bb29us6ThXDGotFrJoB1Si4xJrhRmAzUUijQGAjGNyM/cYTKs1j+WCGCfoR7UkeckaNlR7bKAS5InenXqdQdEvuBGSReDNShBmqncJXuxuzNEJpmKBatzw3MX5GleFM4CjfTjUmlA1oD1uWShqh9rPJxSNybJUuCWNlSxoyUX9PZDTSehgFtjOipq/nvbH4n9dKTXjpZ1wmqUHJpovCVBATk/H7pMsVMiOGllCmuL2VsD5VlBkbUt6G4M2/vEjqZyWvXDq/Lxcr17M4cnAIR3ACHlxABW6hCjVgIOEZXuHN0c6L8+58TFuXnNnMAfyB8/kDuSGPpg==</latexit>



Selection rules are NOT realized term by term in low energy expansion.

<latexit sha1_base64="Q/fZHlHxo9pm/va/cQYX7sf7EUw="></latexit>

At N
2
LO

<latexit sha1_base64="8BaZikihgWrXTDfX03nVKiui8X0=">AAAB83icbVDJSgNBEK2JW4xb1KOXxkTwFGaCoseoFw+iEcwCyRh6Oj1Jk56F7hohDPkNLx4U8erPePNv7CwHTXxQ8Hiviqp6XiyFRtv+tjJLyyura9n13Mbm1vZOfnevrqNEMV5jkYxU06OaSxHyGgqUvBkrTgNP8oY3uBr7jSeutIjCBxzG3A1oLxS+YBSN1L5AcltMR4/l4s1dJ1+wS/YEZJE4M1KAGaqd/Fe7G7Ek4CEySbVuOXaMbkoVCib5KNdONI8pG9Aebxka0oBrN53cPCJHRukSP1KmQiQT9fdESgOth4FnOgOKfT3vjcX/vFaC/rmbijBOkIdsushPJMGIjAMgXaE4Qzk0hDIlzK2E9amiDE1MOROCM//yIqmXS85J6fS+XKhczuLIwgEcwjE4cAYVuIYq1IBBDM/wCm9WYr1Y79bHtDVjzWb24Q+szx9AAJCG</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

'

<latexit sha1_base64="S0VsmeLxGZGlIKpqK0P1eJXen60=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOaXcMEfeyVK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vgqzJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rF3Xmldp3HUYQjOIZTCOASanALdWgAgQd4hld485T34r17H/PWgpfPHMIfeJ8/tDOPOQ==</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+ N
3
LO

<latexit sha1_base64="OHUhqcfDyX9vE9H22GlDeTFxgH4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxVYQhJJURY9FLx5EK9gPSGPZbDft0s0m7G6EEvozvHhQxKu/xpv/xm2bg7Y+GHi8N8PMPD/mTGnb/rYWFpeWV1Zza/n1jc2t7cLObkNFiSS0TiIeyZaPFeVM0LpmmtNWLCkOfU6b/uBq7DefqFQsEg96GFMvxD3BAkawNpJ7jG5L6ejxpHRz1ykU7bI9AZonTkaKkKHWKXy1uxFJQio04Vgp17Fj7aVYakY4HeXbiaIxJgPco66hAodUeenk5BE6NEoXBZE0JTSaqL8nUhwqNQx90xli3Vez3lj8z3MTHVx4KRNxoqkg00VBwpGO0Ph/1GWSEs2HhmAimbkVkT6WmGiTUt6E4My+PE8albJzWj67rxSrl1kcOdiHAzgCB86hCtdQgzoQiOAZXuHN0taL9W59TFsXrGxmD/7A+vwBRbOP8w==</latexit>

= 0

<latexit sha1_base64="XC/FYzPgnoTbqtPd4G70ikjl5So=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0YtQ9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HDt9soVt+rOQJaJl5MK5Kj3yl/dfszSiCtkkhrT8dwE/YxqFEzySambGp5QNqID3rFU0YgbP5tdOiEnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8MrPhEpS5IrNF4WpJBiT6dukLzRnKMeWUKaFvZWwIdWUoQ2nZEPwFl9eJs2zqndevbg/r9Ru8jiKcATHcAoeXEIN7qAODWAQwjO8wpszcl6cd+dj3lpw8plD+APn8wf9Ro0D</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

Only with finite size correction are selection rules satisfied.

<latexit sha1_base64="YeW7/L6y7bKlDXwo70OV/eywkhM=">AAACKXicbVDLSgMxFM3UV62vUZdugkVwVWaKosuiG3dWsA9oh5LJ3GlDM5khySi19Hfc+CtuFBR164+YaWehrQcCJ+fcQ3KPn3CmtON8WoWl5ZXVteJ6aWNza3vH3t1rqjiVFBo05rFs+0QBZwIammkO7UQCiXwOLX94mfmtO5CKxeJWjxLwItIXLGSUaCP17Nq14CN8z/QAh0wwDVixB8A0lhJoNoKJNBrw/CZTDgork1Yhg6CCe3bZqThT4EXi5qSMctR79ms3iGkagdCUE6U6rpNob0ykZpTDpNRNFSSEDkkfOoYKEoHyxtNNJ/jIKAEOY2mO0Hiq/k6MSaTUKPLNZET0QM17mfif10l1eO6NmUhSDYLOHgpTjnWMs9pwwLI+TFUBI1Qy81dMB0QSqk25JVOCO7/yImlWK+5J5fSmWq5d5HUU0QE6RMfIRWeohq5QHTUQRY/oGb2hd+vJerE+rK/ZaMHKM/voD6zvHzV1pzQ=</latexit>

Note this e↵ect is not about wrapping corrections of the NBPS operator.

<latexit sha1_base64="FODmKFk5ssl2o2tTbjuWWnRoGVI="></latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O1

<latexit sha1_base64="Afr03aFWMxgor1xMy3CulXEPtfU=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakosuiG3dWsA9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z4cPxZcG8f5RoW19Y3NreJ2aWd3b/+gfHjU0lGiKGvSSESq4xPNBJesabgRrBMrRkJfsLY/vs389oQpzSP5aKYx80IylDzglBgreb2QmBElIr2f9d1+ueJUnTnwKnFzUoEcjX75qzeIaBIyaaggWnddJzZeSpThVLBZqZdoFhM6JkPWtVSSkGkvnYee4TOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnkq2BHf5y6ukdVF1a9XLh1qlfpPXUYQTOIVzcOEK6nAHDWgChSd4hld4QxP0gt7Rx2K0gPKdY/gD9PkDtcaSEQ==</latexit>

O3

<latexit sha1_base64="hgtPIwZtAmCYv5wqzxpZlARde3o=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZdFN+6sYB/QDiWTZtrQTDImmUIZ+h1uXCji1o9x59+YaWeh1QOBwzn3ck9OEHOmjet+OYWV1bX1jeJmaWt7Z3evvH/Q0jJRhDaJ5FJ1AqwpZ4I2DTOcdmJFcRRw2g7GN5nfnlClmRQPZhpTP8JDwUJGsLGS34uwGRHM07tZ/7xfrrhVdw70l3g5qUCORr/82RtIkkRUGMKx1l3PjY2fYmUY4XRW6iWaxpiM8ZB2LRU4otpP56Fn6MQqAxRKZZ8waK7+3EhxpPU0CuxkFlIve5n4n9dNTHjlp0zEiaGCLA6FCUdGoqwBNGCKEsOnlmCimM2KyAgrTIztqWRL8Ja//Je0zqperXpxX6vUr/M6inAEx3AKHlxCHW6hAU0g8AhP8AKvzsR5dt6c98Vowcl3DuEXnI9vuM6SEw==</latexit>

` = L� 1

<latexit sha1_base64="BsfulSt3Lv75P/RpopJXohYGhUs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBC8GHYlohch6MWDhwjmgckSZie9yZDZ2WVmVghL/sKLB0W8+jfe/Bsnj4MmFjQUVd10dwWJ4Nq47reztLyyurae28hvbm3v7Bb29us6ThXDGotFrJoB1Si4xJrhRmAzUUijQGAjGNyM/cYTKs1j+WCGCfoR7UkeckaNlR7bKAS5InenXqdQdEvuBGSReDNShBmqncJXuxuzNEJpmKBatzw3MX5GleFM4CjfTjUmlA1oD1uWShqh9rPJxSNybJUuCWNlSxoyUX9PZDTSehgFtjOipq/nvbH4n9dKTXjpZ1wmqUHJpovCVBATk/H7pMsVMiOGllCmuL2VsD5VlBkbUt6G4M2/vEjqZyWvXDq/Lxcr17M4cnAIR3ACHlxABW6hCjVgIOEZXuHN0c6L8+58TFuXnNnMAfyB8/kDuSGPpg==</latexit>



Selection rules are NOT realized term by term in low energy expansion.

<latexit sha1_base64="Q/fZHlHxo9pm/va/cQYX7sf7EUw="></latexit>

At N
2
LO

<latexit sha1_base64="8BaZikihgWrXTDfX03nVKiui8X0=">AAAB83icbVDJSgNBEK2JW4xb1KOXxkTwFGaCoseoFw+iEcwCyRh6Oj1Jk56F7hohDPkNLx4U8erPePNv7CwHTXxQ8Hiviqp6XiyFRtv+tjJLyyura9n13Mbm1vZOfnevrqNEMV5jkYxU06OaSxHyGgqUvBkrTgNP8oY3uBr7jSeutIjCBxzG3A1oLxS+YBSN1L5AcltMR4/l4s1dJ1+wS/YEZJE4M1KAGaqd/Fe7G7Ek4CEySbVuOXaMbkoVCib5KNdONI8pG9Aebxka0oBrN53cPCJHRukSP1KmQiQT9fdESgOth4FnOgOKfT3vjcX/vFaC/rmbijBOkIdsushPJMGIjAMgXaE4Qzk0hDIlzK2E9amiDE1MOROCM//yIqmXS85J6fS+XKhczuLIwgEcwjE4cAYVuIYq1IBBDM/wCm9WYr1Y79bHtDVjzWb24Q+szx9AAJCG</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

'

<latexit sha1_base64="S0VsmeLxGZGlIKpqK0P1eJXen60=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOaXcMEfeyVK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vgqzJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rF3Xmldp3HUYQjOIZTCOASanALdWgAgQd4hld485T34r17H/PWgpfPHMIfeJ8/tDOPOQ==</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+ N
3
LO

<latexit sha1_base64="OHUhqcfDyX9vE9H22GlDeTFxgH4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxVYQhJJURY9FLx5EK9gPSGPZbDft0s0m7G6EEvozvHhQxKu/xpv/xm2bg7Y+GHi8N8PMPD/mTGnb/rYWFpeWV1Zza/n1jc2t7cLObkNFiSS0TiIeyZaPFeVM0LpmmtNWLCkOfU6b/uBq7DefqFQsEg96GFMvxD3BAkawNpJ7jG5L6ejxpHRz1ykU7bI9AZonTkaKkKHWKXy1uxFJQio04Vgp17Fj7aVYakY4HeXbiaIxJgPco66hAodUeenk5BE6NEoXBZE0JTSaqL8nUhwqNQx90xli3Vez3lj8z3MTHVx4KRNxoqkg00VBwpGO0Ph/1GWSEs2HhmAimbkVkT6WmGiTUt6E4My+PE8albJzWj67rxSrl1kcOdiHAzgCB86hCtdQgzoQiOAZXuHN0taL9W59TFsXrGxmD/7A+vwBRbOP8w==</latexit>

= 0

<latexit sha1_base64="XC/FYzPgnoTbqtPd4G70ikjl5So=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0YtQ9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HDt9soVt+rOQJaJl5MK5Kj3yl/dfszSiCtkkhrT8dwE/YxqFEzySambGp5QNqID3rFU0YgbP5tdOiEnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8MrPhEpS5IrNF4WpJBiT6dukLzRnKMeWUKaFvZWwIdWUoQ2nZEPwFl9eJs2zqndevbg/r9Ru8jiKcATHcAoeXEIN7qAODWAQwjO8wpszcl6cd+dj3lpw8plD+APn8wf9Ro0D</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

Only with finite size correction are selection rules satisfied.

<latexit sha1_base64="YeW7/L6y7bKlDXwo70OV/eywkhM=">AAACKXicbVDLSgMxFM3UV62vUZdugkVwVWaKosuiG3dWsA9oh5LJ3GlDM5khySi19Hfc+CtuFBR164+YaWehrQcCJ+fcQ3KPn3CmtON8WoWl5ZXVteJ6aWNza3vH3t1rqjiVFBo05rFs+0QBZwIammkO7UQCiXwOLX94mfmtO5CKxeJWjxLwItIXLGSUaCP17Nq14CN8z/QAh0wwDVixB8A0lhJoNoKJNBrw/CZTDgork1Yhg6CCe3bZqThT4EXi5qSMctR79ms3iGkagdCUE6U6rpNob0ykZpTDpNRNFSSEDkkfOoYKEoHyxtNNJ/jIKAEOY2mO0Hiq/k6MSaTUKPLNZET0QM17mfif10l1eO6NmUhSDYLOHgpTjnWMs9pwwLI+TFUBI1Qy81dMB0QSqk25JVOCO7/yImlWK+5J5fSmWq5d5HUU0QE6RMfIRWeohq5QHTUQRY/oGb2hd+vJerE+rK/ZaMHKM/voD6zvHzV1pzQ=</latexit>

Note this e↵ect is not about wrapping corrections of the NBPS operator.

<latexit sha1_base64="FODmKFk5ssl2o2tTbjuWWnRoGVI="></latexit>

Present even if all operators are very big. True “three point geometry” e↵ect.

<latexit sha1_base64="Edkm2g35DgwH24vdqbFuPXtK40g="></latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O1

<latexit sha1_base64="Afr03aFWMxgor1xMy3CulXEPtfU=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakosuiG3dWsA9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z4cPxZcG8f5RoW19Y3NreJ2aWd3b/+gfHjU0lGiKGvSSESq4xPNBJesabgRrBMrRkJfsLY/vs389oQpzSP5aKYx80IylDzglBgreb2QmBElIr2f9d1+ueJUnTnwKnFzUoEcjX75qzeIaBIyaaggWnddJzZeSpThVLBZqZdoFhM6JkPWtVSSkGkvnYee4TOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnkq2BHf5y6ukdVF1a9XLh1qlfpPXUYQTOIVzcOEK6nAHDWgChSd4hld4QxP0gt7Rx2K0gPKdY/gD9PkDtcaSEQ==</latexit>

O3

<latexit sha1_base64="hgtPIwZtAmCYv5wqzxpZlARde3o=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZdFN+6sYB/QDiWTZtrQTDImmUIZ+h1uXCji1o9x59+YaWeh1QOBwzn3ck9OEHOmjet+OYWV1bX1jeJmaWt7Z3evvH/Q0jJRhDaJ5FJ1AqwpZ4I2DTOcdmJFcRRw2g7GN5nfnlClmRQPZhpTP8JDwUJGsLGS34uwGRHM07tZ/7xfrrhVdw70l3g5qUCORr/82RtIkkRUGMKx1l3PjY2fYmUY4XRW6iWaxpiM8ZB2LRU4otpP56Fn6MQqAxRKZZ8waK7+3EhxpPU0CuxkFlIve5n4n9dNTHjlp0zEiaGCLA6FCUdGoqwBNGCKEsOnlmCimM2KyAgrTIztqWRL8Ja//Je0zqperXpxX6vUr/M6inAEx3AKHlxCHW6hAU0g8AhP8AKvzsR5dt6c98Vowcl3DuEXnI9vuM6SEw==</latexit>

` = L� 1

<latexit sha1_base64="BsfulSt3Lv75P/RpopJXohYGhUs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBC8GHYlohch6MWDhwjmgckSZie9yZDZ2WVmVghL/sKLB0W8+jfe/Bsnj4MmFjQUVd10dwWJ4Nq47reztLyyurae28hvbm3v7Bb29us6ThXDGotFrJoB1Si4xJrhRmAzUUijQGAjGNyM/cYTKs1j+WCGCfoR7UkeckaNlR7bKAS5InenXqdQdEvuBGSReDNShBmqncJXuxuzNEJpmKBatzw3MX5GleFM4CjfTjUmlA1oD1uWShqh9rPJxSNybJUuCWNlSxoyUX9PZDTSehgFtjOipq/nvbH4n9dKTXjpZ1wmqUHJpovCVBATk/H7pMsVMiOGllCmuL2VsD5VlBkbUt6G4M2/vEjqZyWvXDq/Lxcr17M4cnAIR3ACHlxABW6hCjVgIOEZXuHN0c6L8+58TFuXnNnMAfyB8/kDuSGPpg==</latexit>



Selection rules are NOT realized term by term in low energy expansion.

<latexit sha1_base64="Q/fZHlHxo9pm/va/cQYX7sf7EUw="></latexit>

At N
2
LO

<latexit sha1_base64="8BaZikihgWrXTDfX03nVKiui8X0=">AAAB83icbVDJSgNBEK2JW4xb1KOXxkTwFGaCoseoFw+iEcwCyRh6Oj1Jk56F7hohDPkNLx4U8erPePNv7CwHTXxQ8Hiviqp6XiyFRtv+tjJLyyura9n13Mbm1vZOfnevrqNEMV5jkYxU06OaSxHyGgqUvBkrTgNP8oY3uBr7jSeutIjCBxzG3A1oLxS+YBSN1L5AcltMR4/l4s1dJ1+wS/YEZJE4M1KAGaqd/Fe7G7Ek4CEySbVuOXaMbkoVCib5KNdONI8pG9Aebxka0oBrN53cPCJHRukSP1KmQiQT9fdESgOth4FnOgOKfT3vjcX/vFaC/rmbijBOkIdsushPJMGIjAMgXaE4Qzk0hDIlzK2E9amiDE1MOROCM//yIqmXS85J6fS+XKhczuLIwgEcwjE4cAYVuIYq1IBBDM/wCm9WYr1Y79bHtDVjzWb24Q+szx9AAJCG</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

'

<latexit sha1_base64="S0VsmeLxGZGlIKpqK0P1eJXen60=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOaXcMEfeyVK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vgqzJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rF3Xmldp3HUYQjOIZTCOASanALdWgAgQd4hld485T34r17H/PWgpfPHMIfeJ8/tDOPOQ==</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+ N
3
LO

<latexit sha1_base64="OHUhqcfDyX9vE9H22GlDeTFxgH4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxVYQhJJURY9FLx5EK9gPSGPZbDft0s0m7G6EEvozvHhQxKu/xpv/xm2bg7Y+GHi8N8PMPD/mTGnb/rYWFpeWV1Zza/n1jc2t7cLObkNFiSS0TiIeyZaPFeVM0LpmmtNWLCkOfU6b/uBq7DefqFQsEg96GFMvxD3BAkawNpJ7jG5L6ejxpHRz1ykU7bI9AZonTkaKkKHWKXy1uxFJQio04Vgp17Fj7aVYakY4HeXbiaIxJgPco66hAodUeenk5BE6NEoXBZE0JTSaqL8nUhwqNQx90xli3Vez3lj8z3MTHVx4KRNxoqkg00VBwpGO0Ph/1GWSEs2HhmAimbkVkT6WmGiTUt6E4My+PE8albJzWj67rxSrl1kcOdiHAzgCB86hCtdQgzoQiOAZXuHN0taL9W59TFsXrGxmD/7A+vwBRbOP8w==</latexit>

= 0

<latexit sha1_base64="XC/FYzPgnoTbqtPd4G70ikjl5So=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0YtQ9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HDt9soVt+rOQJaJl5MK5Kj3yl/dfszSiCtkkhrT8dwE/YxqFEzySambGp5QNqID3rFU0YgbP5tdOiEnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8MrPhEpS5IrNF4WpJBiT6dukLzRnKMeWUKaFvZWwIdWUoQ2nZEPwFl9eJs2zqndevbg/r9Ru8jiKcATHcAoeXEIN7qAODWAQwjO8wpszcl6cd+dj3lpw8plD+APn8wf9Ro0D</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

Only with finite size correction are selection rules satisfied.

<latexit sha1_base64="YeW7/L6y7bKlDXwo70OV/eywkhM=">AAACKXicbVDLSgMxFM3UV62vUZdugkVwVWaKosuiG3dWsA9oh5LJ3GlDM5khySi19Hfc+CtuFBR164+YaWehrQcCJ+fcQ3KPn3CmtON8WoWl5ZXVteJ6aWNza3vH3t1rqjiVFBo05rFs+0QBZwIammkO7UQCiXwOLX94mfmtO5CKxeJWjxLwItIXLGSUaCP17Nq14CN8z/QAh0wwDVixB8A0lhJoNoKJNBrw/CZTDgork1Yhg6CCe3bZqThT4EXi5qSMctR79ms3iGkagdCUE6U6rpNob0ykZpTDpNRNFSSEDkkfOoYKEoHyxtNNJ/jIKAEOY2mO0Hiq/k6MSaTUKPLNZET0QM17mfif10l1eO6NmUhSDYLOHgpTjnWMs9pwwLI+TFUBI1Qy81dMB0QSqk25JVOCO7/yImlWK+5J5fSmWq5d5HUU0QE6RMfIRWeohq5QHTUQRY/oGb2hd+vJerE+rK/ZaMHKM/voD6zvHzV1pzQ=</latexit>

Note this e↵ect is not about wrapping corrections of the NBPS operator.

<latexit sha1_base64="FODmKFk5ssl2o2tTbjuWWnRoGVI="></latexit>

Present even if all operators are very big. True “three point geometry” e↵ect.

<latexit sha1_base64="Edkm2g35DgwH24vdqbFuPXtK40g="></latexit>

SOV expression satisfy selection rule!

<latexit sha1_base64="FNhJ+rpFK9t8wjjsQmBUPydPdXM=">AAACD3icbVC7TsMwFHXKq5RXgJHFUIGYqqQCwVjBwkYR9CG1UeW4N61V5yHbQURR/4CFX2FhACFWVjb+BqfNAC1XsnR0HrbvcSPOpLKsb6OwsLi0vFJcLa2tb2xumds7TRnGgkKDhjwUbZdI4CyAhmKKQzsSQHyXQ8sdXWZ66x6EZGFwp5IIHJ8MAuYxSpSmeubR7XUTw4POyMyDpeall2B9I9DMgkXMYb9nlq2KNRk8D+wclFE+9Z751e2HNPYhUJQTKTu2FSknJUIxymFc6sYSIkJHZAAdDQPig3TSyT5jfKiZPvZCoU+g8IT9nUiJL2Xiu9rpEzWUs1pG/qd1YuWdOykLolhBQKcPeTHHKsRZObjPhN6aJxoQKpj+K6ZDIghVusKSLsGeXXkeNKsV+6RyelMt1y7yOopoDx2gY2SjM1RDV6iOGoiiR/SMXtGb8WS8GO/Gx9RaMPLMLvozxucP69Oclw==</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O1

<latexit sha1_base64="Afr03aFWMxgor1xMy3CulXEPtfU=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakosuiG3dWsA9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z4cPxZcG8f5RoW19Y3NreJ2aWd3b/+gfHjU0lGiKGvSSESq4xPNBJesabgRrBMrRkJfsLY/vs389oQpzSP5aKYx80IylDzglBgreb2QmBElIr2f9d1+ueJUnTnwKnFzUoEcjX75qzeIaBIyaaggWnddJzZeSpThVLBZqZdoFhM6JkPWtVSSkGkvnYee4TOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnkq2BHf5y6ukdVF1a9XLh1qlfpPXUYQTOIVzcOEK6nAHDWgChSd4hld4QxP0gt7Rx2K0gPKdY/gD9PkDtcaSEQ==</latexit>

O3

<latexit sha1_base64="hgtPIwZtAmCYv5wqzxpZlARde3o=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZdFN+6sYB/QDiWTZtrQTDImmUIZ+h1uXCji1o9x59+YaWeh1QOBwzn3ck9OEHOmjet+OYWV1bX1jeJmaWt7Z3evvH/Q0jJRhDaJ5FJ1AqwpZ4I2DTOcdmJFcRRw2g7GN5nfnlClmRQPZhpTP8JDwUJGsLGS34uwGRHM07tZ/7xfrrhVdw70l3g5qUCORr/82RtIkkRUGMKx1l3PjY2fYmUY4XRW6iWaxpiM8ZB2LRU4otpP56Fn6MQqAxRKZZ8waK7+3EhxpPU0CuxkFlIve5n4n9dNTHjlp0zEiaGCLA6FCUdGoqwBNGCKEsOnlmCimM2KyAgrTIztqWRL8Ja//Je0zqperXpxX6vUr/M6inAEx3AKHlxCHW6hAU0g8AhP8AKvzsR5dt6c98Vowcl3DuEXnI9vuM6SEw==</latexit>

` = L� 1

<latexit sha1_base64="BsfulSt3Lv75P/RpopJXohYGhUs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBC8GHYlohch6MWDhwjmgckSZie9yZDZ2WVmVghL/sKLB0W8+jfe/Bsnj4MmFjQUVd10dwWJ4Nq47reztLyyurae28hvbm3v7Bb29us6ThXDGotFrJoB1Si4xJrhRmAzUUijQGAjGNyM/cYTKs1j+WCGCfoR7UkeckaNlR7bKAS5InenXqdQdEvuBGSReDNShBmqncJXuxuzNEJpmKBatzw3MX5GleFM4CjfTjUmlA1oD1uWShqh9rPJxSNybJUuCWNlSxoyUX9PZDTSehgFtjOipq/nvbH4n9dKTXjpZ1wmqUHJpovCVBATk/H7pMsVMiOGllCmuL2VsD5VlBkbUt6G4M2/vEjqZyWvXDq/Lxcr17M4cnAIR3ACHlxABW6hCjVgIOEZXuHN0c6L8+58TFuXnNnMAfyB8/kDuSGPpg==</latexit>



Selection rules are NOT realized term by term in low energy expansion.

<latexit sha1_base64="Q/fZHlHxo9pm/va/cQYX7sf7EUw="></latexit>

At N
2
LO

<latexit sha1_base64="8BaZikihgWrXTDfX03nVKiui8X0=">AAAB83icbVDJSgNBEK2JW4xb1KOXxkTwFGaCoseoFw+iEcwCyRh6Oj1Jk56F7hohDPkNLx4U8erPePNv7CwHTXxQ8Hiviqp6XiyFRtv+tjJLyyura9n13Mbm1vZOfnevrqNEMV5jkYxU06OaSxHyGgqUvBkrTgNP8oY3uBr7jSeutIjCBxzG3A1oLxS+YBSN1L5AcltMR4/l4s1dJ1+wS/YEZJE4M1KAGaqd/Fe7G7Ek4CEySbVuOXaMbkoVCib5KNdONI8pG9Aebxka0oBrN53cPCJHRukSP1KmQiQT9fdESgOth4FnOgOKfT3vjcX/vFaC/rmbijBOkIdsushPJMGIjAMgXaE4Qzk0hDIlzK2E9amiDE1MOROCM//yIqmXS85J6fS+XKhczuLIwgEcwjE4cAYVuIYq1IBBDM/wCm9WYr1Y79bHtDVjzWb24Q+szx9AAJCG</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

'

<latexit sha1_base64="S0VsmeLxGZGlIKpqK0P1eJXen60=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOaXcMEfeyVK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vgqzJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rF3Xmldp3HUYQjOIZTCOASanALdWgAgQd4hld485T34r17H/PWgpfPHMIfeJ8/tDOPOQ==</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+ N
3
LO

<latexit sha1_base64="OHUhqcfDyX9vE9H22GlDeTFxgH4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxVYQhJJURY9FLx5EK9gPSGPZbDft0s0m7G6EEvozvHhQxKu/xpv/xm2bg7Y+GHi8N8PMPD/mTGnb/rYWFpeWV1Zza/n1jc2t7cLObkNFiSS0TiIeyZaPFeVM0LpmmtNWLCkOfU6b/uBq7DefqFQsEg96GFMvxD3BAkawNpJ7jG5L6ejxpHRz1ykU7bI9AZonTkaKkKHWKXy1uxFJQio04Vgp17Fj7aVYakY4HeXbiaIxJgPco66hAodUeenk5BE6NEoXBZE0JTSaqL8nUhwqNQx90xli3Vez3lj8z3MTHVx4KRNxoqkg00VBwpGO0Ph/1GWSEs2HhmAimbkVkT6WmGiTUt6E4My+PE8albJzWj67rxSrl1kcOdiHAzgCB86hCtdQgzoQiOAZXuHN0taL9W59TFsXrGxmD/7A+vwBRbOP8w==</latexit>

= 0

<latexit sha1_base64="XC/FYzPgnoTbqtPd4G70ikjl5So=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0YtQ9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HDt9soVt+rOQJaJl5MK5Kj3yl/dfszSiCtkkhrT8dwE/YxqFEzySambGp5QNqID3rFU0YgbP5tdOiEnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8MrPhEpS5IrNF4WpJBiT6dukLzRnKMeWUKaFvZWwIdWUoQ2nZEPwFl9eJs2zqndevbg/r9Ru8jiKcATHcAoeXEIN7qAODWAQwjO8wpszcl6cd+dj3lpw8plD+APn8wf9Ro0D</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

Only with finite size correction are selection rules satisfied.

<latexit sha1_base64="YeW7/L6y7bKlDXwo70OV/eywkhM=">AAACKXicbVDLSgMxFM3UV62vUZdugkVwVWaKosuiG3dWsA9oh5LJ3GlDM5khySi19Hfc+CtuFBR164+YaWehrQcCJ+fcQ3KPn3CmtON8WoWl5ZXVteJ6aWNza3vH3t1rqjiVFBo05rFs+0QBZwIammkO7UQCiXwOLX94mfmtO5CKxeJWjxLwItIXLGSUaCP17Nq14CN8z/QAh0wwDVixB8A0lhJoNoKJNBrw/CZTDgork1Yhg6CCe3bZqThT4EXi5qSMctR79ms3iGkagdCUE6U6rpNob0ykZpTDpNRNFSSEDkkfOoYKEoHyxtNNJ/jIKAEOY2mO0Hiq/k6MSaTUKPLNZET0QM17mfif10l1eO6NmUhSDYLOHgpTjnWMs9pwwLI+TFUBI1Qy81dMB0QSqk25JVOCO7/yImlWK+5J5fSmWq5d5HUU0QE6RMfIRWeohq5QHTUQRY/oGb2hd+vJerE+rK/ZaMHKM/voD6zvHzV1pzQ=</latexit>

Note this e↵ect is not about wrapping corrections of the NBPS operator.

<latexit sha1_base64="FODmKFk5ssl2o2tTbjuWWnRoGVI="></latexit>

Present even if all operators are very big. True “three point geometry” e↵ect.

<latexit sha1_base64="Edkm2g35DgwH24vdqbFuPXtK40g="></latexit>

SOV expression satisfy selection rule!

<latexit sha1_base64="FNhJ+rpFK9t8wjjsQmBUPydPdXM=">AAACD3icbVC7TsMwFHXKq5RXgJHFUIGYqqQCwVjBwkYR9CG1UeW4N61V5yHbQURR/4CFX2FhACFWVjb+BqfNAC1XsnR0HrbvcSPOpLKsb6OwsLi0vFJcLa2tb2xumds7TRnGgkKDhjwUbZdI4CyAhmKKQzsSQHyXQ8sdXWZ66x6EZGFwp5IIHJ8MAuYxSpSmeubR7XUTw4POyMyDpeall2B9I9DMgkXMYb9nlq2KNRk8D+wclFE+9Z751e2HNPYhUJQTKTu2FSknJUIxymFc6sYSIkJHZAAdDQPig3TSyT5jfKiZPvZCoU+g8IT9nUiJL2Xiu9rpEzWUs1pG/qd1YuWdOykLolhBQKcPeTHHKsRZObjPhN6aJxoQKpj+K6ZDIghVusKSLsGeXXkeNKsV+6RyelMt1y7yOopoDx2gY2SjM1RDV6iOGoiiR/SMXtGb8WS8GO/Gx9RaMPLMLvozxucP69Oclw==</latexit>

For ` = L� 1 new terms in the dressing of Q.

<latexit sha1_base64="4YCHo628xsHcr8FmqKE2wP2gShU="></latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O1

<latexit sha1_base64="Afr03aFWMxgor1xMy3CulXEPtfU=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakosuiG3dWsA9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z4cPxZcG8f5RoW19Y3NreJ2aWd3b/+gfHjU0lGiKGvSSESq4xPNBJesabgRrBMrRkJfsLY/vs389oQpzSP5aKYx80IylDzglBgreb2QmBElIr2f9d1+ueJUnTnwKnFzUoEcjX75qzeIaBIyaaggWnddJzZeSpThVLBZqZdoFhM6JkPWtVSSkGkvnYee4TOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnkq2BHf5y6ukdVF1a9XLh1qlfpPXUYQTOIVzcOEK6nAHDWgChSd4hld4QxP0gt7Rx2K0gPKdY/gD9PkDtcaSEQ==</latexit>

O3

<latexit sha1_base64="hgtPIwZtAmCYv5wqzxpZlARde3o=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZdFN+6sYB/QDiWTZtrQTDImmUIZ+h1uXCji1o9x59+YaWeh1QOBwzn3ck9OEHOmjet+OYWV1bX1jeJmaWt7Z3evvH/Q0jJRhDaJ5FJ1AqwpZ4I2DTOcdmJFcRRw2g7GN5nfnlClmRQPZhpTP8JDwUJGsLGS34uwGRHM07tZ/7xfrrhVdw70l3g5qUCORr/82RtIkkRUGMKx1l3PjY2fYmUY4XRW6iWaxpiM8ZB2LRU4otpP56Fn6MQqAxRKZZ8waK7+3EhxpPU0CuxkFlIve5n4n9dNTHjlp0zEiaGCLA6FCUdGoqwBNGCKEsOnlmCimM2KyAgrTIztqWRL8Ja//Je0zqperXpxX6vUr/M6inAEx3AKHlxCHW6hAU0g8AhP8AKvzsR5dt6c98Vowcl3DuEXnI9vuM6SEw==</latexit>

` = L� 1

<latexit sha1_base64="BsfulSt3Lv75P/RpopJXohYGhUs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBC8GHYlohch6MWDhwjmgckSZie9yZDZ2WVmVghL/sKLB0W8+jfe/Bsnj4MmFjQUVd10dwWJ4Nq47reztLyyurae28hvbm3v7Bb29us6ThXDGotFrJoB1Si4xJrhRmAzUUijQGAjGNyM/cYTKs1j+WCGCfoR7UkeckaNlR7bKAS5InenXqdQdEvuBGSReDNShBmqncJXuxuzNEJpmKBatzw3MX5GleFM4CjfTjUmlA1oD1uWShqh9rPJxSNybJUuCWNlSxoyUX9PZDTSehgFtjOipq/nvbH4n9dKTXjpZ1wmqUHJpovCVBATk/H7pMsVMiOGllCmuL2VsD5VlBkbUt6G4M2/vEjqZyWvXDq/Lxcr17M4cnAIR3ACHlxABW6hCjVgIOEZXuHN0c6L8+58TFuXnNnMAfyB8/kDuSGPpg==</latexit>



Selection rules are NOT realized term by term in low energy expansion.

<latexit sha1_base64="Q/fZHlHxo9pm/va/cQYX7sf7EUw="></latexit>

At N
2
LO

<latexit sha1_base64="8BaZikihgWrXTDfX03nVKiui8X0=">AAAB83icbVDJSgNBEK2JW4xb1KOXxkTwFGaCoseoFw+iEcwCyRh6Oj1Jk56F7hohDPkNLx4U8erPePNv7CwHTXxQ8Hiviqp6XiyFRtv+tjJLyyura9n13Mbm1vZOfnevrqNEMV5jkYxU06OaSxHyGgqUvBkrTgNP8oY3uBr7jSeutIjCBxzG3A1oLxS+YBSN1L5AcltMR4/l4s1dJ1+wS/YEZJE4M1KAGaqd/Fe7G7Ek4CEySbVuOXaMbkoVCib5KNdONI8pG9Aebxka0oBrN53cPCJHRukSP1KmQiQT9fdESgOth4FnOgOKfT3vjcX/vFaC/rmbijBOkIdsushPJMGIjAMgXaE4Qzk0hDIlzK2E9amiDE1MOROCM//yIqmXS85J6fS+XKhczuLIwgEcwjE4cAYVuIYq1IBBDM/wCm9WYr1Y79bHtDVjzWb24Q+szx9AAJCG</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

'

<latexit sha1_base64="S0VsmeLxGZGlIKpqK0P1eJXen60=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOaXcMEfeyVK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vgqzJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rF3Xmldp3HUYQjOIZTCOASanALdWgAgQd4hld485T34r17H/PWgpfPHMIfeJ8/tDOPOQ==</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+ N
3
LO

<latexit sha1_base64="OHUhqcfDyX9vE9H22GlDeTFxgH4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxVYQhJJURY9FLx5EK9gPSGPZbDft0s0m7G6EEvozvHhQxKu/xpv/xm2bg7Y+GHi8N8PMPD/mTGnb/rYWFpeWV1Zza/n1jc2t7cLObkNFiSS0TiIeyZaPFeVM0LpmmtNWLCkOfU6b/uBq7DefqFQsEg96GFMvxD3BAkawNpJ7jG5L6ejxpHRz1ykU7bI9AZonTkaKkKHWKXy1uxFJQio04Vgp17Fj7aVYakY4HeXbiaIxJgPco66hAodUeenk5BE6NEoXBZE0JTSaqL8nUhwqNQx90xli3Vez3lj8z3MTHVx4KRNxoqkg00VBwpGO0Ph/1GWSEs2HhmAimbkVkT6WmGiTUt6E4My+PE8albJzWj67rxSrl1kcOdiHAzgCB86hCtdQgzoQiOAZXuHN0taL9W59TFsXrGxmD/7A+vwBRbOP8w==</latexit>

= 0

<latexit sha1_base64="XC/FYzPgnoTbqtPd4G70ikjl5So=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0YtQ9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HDt9soVt+rOQJaJl5MK5Kj3yl/dfszSiCtkkhrT8dwE/YxqFEzySambGp5QNqID3rFU0YgbP5tdOiEnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8MrPhEpS5IrNF4WpJBiT6dukLzRnKMeWUKaFvZWwIdWUoQ2nZEPwFl9eJs2zqndevbg/r9Ru8jiKcATHcAoeXEIN7qAODWAQwjO8wpszcl6cd+dj3lpw8plD+APn8wf9Ro0D</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

Only with finite size correction are selection rules satisfied.

<latexit sha1_base64="YeW7/L6y7bKlDXwo70OV/eywkhM=">AAACKXicbVDLSgMxFM3UV62vUZdugkVwVWaKosuiG3dWsA9oh5LJ3GlDM5khySi19Hfc+CtuFBR164+YaWehrQcCJ+fcQ3KPn3CmtON8WoWl5ZXVteJ6aWNza3vH3t1rqjiVFBo05rFs+0QBZwIammkO7UQCiXwOLX94mfmtO5CKxeJWjxLwItIXLGSUaCP17Nq14CN8z/QAh0wwDVixB8A0lhJoNoKJNBrw/CZTDgork1Yhg6CCe3bZqThT4EXi5qSMctR79ms3iGkagdCUE6U6rpNob0ykZpTDpNRNFSSEDkkfOoYKEoHyxtNNJ/jIKAEOY2mO0Hiq/k6MSaTUKPLNZET0QM17mfif10l1eO6NmUhSDYLOHgpTjnWMs9pwwLI+TFUBI1Qy81dMB0QSqk25JVOCO7/yImlWK+5J5fSmWq5d5HUU0QE6RMfIRWeohq5QHTUQRY/oGb2hd+vJerE+rK/ZaMHKM/voD6zvHzV1pzQ=</latexit>

Note this e↵ect is not about wrapping corrections of the NBPS operator.

<latexit sha1_base64="FODmKFk5ssl2o2tTbjuWWnRoGVI="></latexit>

Present even if all operators are very big. True “three point geometry” e↵ect.

<latexit sha1_base64="Edkm2g35DgwH24vdqbFuPXtK40g="></latexit>

SOV expression satisfy selection rule!

<latexit sha1_base64="FNhJ+rpFK9t8wjjsQmBUPydPdXM=">AAACD3icbVC7TsMwFHXKq5RXgJHFUIGYqqQCwVjBwkYR9CG1UeW4N61V5yHbQURR/4CFX2FhACFWVjb+BqfNAC1XsnR0HrbvcSPOpLKsb6OwsLi0vFJcLa2tb2xumds7TRnGgkKDhjwUbZdI4CyAhmKKQzsSQHyXQ8sdXWZ66x6EZGFwp5IIHJ8MAuYxSpSmeubR7XUTw4POyMyDpeall2B9I9DMgkXMYb9nlq2KNRk8D+wclFE+9Z751e2HNPYhUJQTKTu2FSknJUIxymFc6sYSIkJHZAAdDQPig3TSyT5jfKiZPvZCoU+g8IT9nUiJL2Xiu9rpEzWUs1pG/qd1YuWdOykLolhBQKcPeTHHKsRZObjPhN6aJxoQKpj+K6ZDIghVusKSLsGeXXkeNKsV+6RyelMt1y7yOopoDx2gY2SjM1RDV6iOGoiiR/SMXtGb8WS8GO/Gx9RaMPLMLvozxucP69Oclw==</latexit>

For ` = L� 1 new terms in the dressing of Q.

<latexit sha1_base64="4YCHo628xsHcr8FmqKE2wP2gShU="></latexit>

Extra terms are one-to-one with mirror correction.

<latexit sha1_base64="T3RB/C2UDANN9aayUXwJTl2t6nI=">AAACG3icbVC7SgNBFJ31bXxFLW0Gg2Bj2A2KlkERLBWMCcQQZid3zeA8lpm7agj+h42/YmOhiJVg4d84m6RQ42nmcM69zD0nTqVwGIZfwcTk1PTM7Nx8YWFxaXmluLp24UxmOdS4kcY2YuZACg01FCihkVpgKpZQj6+Pcr9+A9YJo8+xl0JLsSstEsEZeqldrBzfoWUUwSpHmQVqNOyg2fEPvRXYpUpYayzlxlrg+U65XSyF5XAAOk6iESmREU7bxY/LjuGZAo1cMueaUZhiq88sCi7hvnCZOUgZv2ZX0PRUMwWu1R9ku6dbXunQxJ+QGI10oP7c6DPlXE/FflIx7Lq/Xi7+5zUzTA5afaHTDEHz4UdJJikamhdFOyIPLHueMG6Fv5XyLrOM+65cwZcQ/Y08Ti4q5Wi3vHdWKVUPR3XMkQ2ySbZJRPZJlZyQU1IjnDyQJ/JCXoPH4Dl4C96HoxPBaGed/ELw+Q3PFKFK</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O1

<latexit sha1_base64="Afr03aFWMxgor1xMy3CulXEPtfU=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakosuiG3dWsA9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z4cPxZcG8f5RoW19Y3NreJ2aWd3b/+gfHjU0lGiKGvSSESq4xPNBJesabgRrBMrRkJfsLY/vs389oQpzSP5aKYx80IylDzglBgreb2QmBElIr2f9d1+ueJUnTnwKnFzUoEcjX75qzeIaBIyaaggWnddJzZeSpThVLBZqZdoFhM6JkPWtVSSkGkvnYee4TOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnkq2BHf5y6ukdVF1a9XLh1qlfpPXUYQTOIVzcOEK6nAHDWgChSd4hld4QxP0gt7Rx2K0gPKdY/gD9PkDtcaSEQ==</latexit>

O3

<latexit sha1_base64="hgtPIwZtAmCYv5wqzxpZlARde3o=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZdFN+6sYB/QDiWTZtrQTDImmUIZ+h1uXCji1o9x59+YaWeh1QOBwzn3ck9OEHOmjet+OYWV1bX1jeJmaWt7Z3evvH/Q0jJRhDaJ5FJ1AqwpZ4I2DTOcdmJFcRRw2g7GN5nfnlClmRQPZhpTP8JDwUJGsLGS34uwGRHM07tZ/7xfrrhVdw70l3g5qUCORr/82RtIkkRUGMKx1l3PjY2fYmUY4XRW6iWaxpiM8ZB2LRU4otpP56Fn6MQqAxRKZZ8waK7+3EhxpPU0CuxkFlIve5n4n9dNTHjlp0zEiaGCLA6FCUdGoqwBNGCKEsOnlmCimM2KyAgrTIztqWRL8Ja//Je0zqperXpxX6vUr/M6inAEx3AKHlxCHW6hAU0g8AhP8AKvzsR5dt6c98Vowcl3DuEXnI9vuM6SEw==</latexit>

` = L� 1

<latexit sha1_base64="BsfulSt3Lv75P/RpopJXohYGhUs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBC8GHYlohch6MWDhwjmgckSZie9yZDZ2WVmVghL/sKLB0W8+jfe/Bsnj4MmFjQUVd10dwWJ4Nq47reztLyyurae28hvbm3v7Bb29us6ThXDGotFrJoB1Si4xJrhRmAzUUijQGAjGNyM/cYTKs1j+WCGCfoR7UkeckaNlR7bKAS5InenXqdQdEvuBGSReDNShBmqncJXuxuzNEJpmKBatzw3MX5GleFM4CjfTjUmlA1oD1uWShqh9rPJxSNybJUuCWNlSxoyUX9PZDTSehgFtjOipq/nvbH4n9dKTXjpZ1wmqUHJpovCVBATk/H7pMsVMiOGllCmuL2VsD5VlBkbUt6G4M2/vEjqZyWvXDq/Lxcr17M4cnAIR3ACHlxABW6hCjVgIOEZXuHN0c6L8+58TFuXnNnMAfyB8/kDuSGPpg==</latexit>



Selection rules are NOT realized term by term in low energy expansion.

<latexit sha1_base64="Q/fZHlHxo9pm/va/cQYX7sf7EUw="></latexit>

At N
2
LO

<latexit sha1_base64="8BaZikihgWrXTDfX03nVKiui8X0=">AAAB83icbVDJSgNBEK2JW4xb1KOXxkTwFGaCoseoFw+iEcwCyRh6Oj1Jk56F7hohDPkNLx4U8erPePNv7CwHTXxQ8Hiviqp6XiyFRtv+tjJLyyura9n13Mbm1vZOfnevrqNEMV5jkYxU06OaSxHyGgqUvBkrTgNP8oY3uBr7jSeutIjCBxzG3A1oLxS+YBSN1L5AcltMR4/l4s1dJ1+wS/YEZJE4M1KAGaqd/Fe7G7Ek4CEySbVuOXaMbkoVCib5KNdONI8pG9Aebxka0oBrN53cPCJHRukSP1KmQiQT9fdESgOth4FnOgOKfT3vjcX/vFaC/rmbijBOkIdsushPJMGIjAMgXaE4Qzk0hDIlzK2E9amiDE1MOROCM//yIqmXS85J6fS+XKhczuLIwgEcwjE4cAYVuIYq1IBBDM/wCm9WYr1Y79bHtDVjzWb24Q+szx9AAJCG</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

'

<latexit sha1_base64="S0VsmeLxGZGlIKpqK0P1eJXen60=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOaXcMEfeyVK37VnwEtkyAnFchR75W/un1FUkGlJRwb0wn8xIYZ1pYRTielbmpogskID2jHUYkFNWE2u3aCTpzSR7HSrqRFM/X3RIaFMWMRuU6B7dAselPxP6+T2vgqzJhMUkslmS+KU46sQtPXUZ9pSiwfO4KJZu5WRIZYY2JdQCUXQrD48jJpnlWD8+rF3Xmldp3HUYQjOIZTCOASanALdWgAgQd4hld485T34r17H/PWgpfPHMIfeJ8/tDOPOQ==</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+ N
3
LO

<latexit sha1_base64="OHUhqcfDyX9vE9H22GlDeTFxgH4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxVYQhJJURY9FLx5EK9gPSGPZbDft0s0m7G6EEvozvHhQxKu/xpv/xm2bg7Y+GHi8N8PMPD/mTGnb/rYWFpeWV1Zza/n1jc2t7cLObkNFiSS0TiIeyZaPFeVM0LpmmtNWLCkOfU6b/uBq7DefqFQsEg96GFMvxD3BAkawNpJ7jG5L6ejxpHRz1ykU7bI9AZonTkaKkKHWKXy1uxFJQio04Vgp17Fj7aVYakY4HeXbiaIxJgPco66hAodUeenk5BE6NEoXBZE0JTSaqL8nUhwqNQx90xli3Vez3lj8z3MTHVx4KRNxoqkg00VBwpGO0Ph/1GWSEs2HhmAimbkVkT6WmGiTUt6E4My+PE8albJzWj67rxSrl1kcOdiHAzgCB86hCtdQgzoQiOAZXuHN0taL9W59TFsXrGxmD/7A+vwBRbOP8w==</latexit>

= 0

<latexit sha1_base64="XC/FYzPgnoTbqtPd4G70ikjl5So=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0YtQ9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HDt9soVt+rOQJaJl5MK5Kj3yl/dfszSiCtkkhrT8dwE/YxqFEzySambGp5QNqID3rFU0YgbP5tdOiEnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8MrPhEpS5IrNF4WpJBiT6dukLzRnKMeWUKaFvZWwIdWUoQ2nZEPwFl9eJs2zqndevbg/r9Ru8jiKcATHcAoeXEIN7qAODWAQwjO8wpszcl6cd+dj3lpw8plD+APn8wf9Ro0D</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

6= 0

<latexit sha1_base64="eaCKODmVBhiIM4sliKJjn9CwDI8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdiU+ErdXrrhVdwayTLycVCBHvVf+6vZjlkYoDRNU647nJsbPqDKcCZyUuqnGhLIRHWDHUkkj1H42u3ZCTqzSJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9nfS5QmbE2BLKFLe3EjakijJjAyrZELzFl5dJ86zqnVcv7s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A+Ebjq4=</latexit>

@ N
2
LO

<latexit sha1_base64="d221qDVq3yXOFR0rPuLzS/yXtMM=">AAAB8nicbVBNSwMxEJ31s9avqkcvwVbwVHaLoseiFw+iFewHbNeSTdM2NJssSVYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8acaeO6387S8srq2npuI7+5tb2zW9jbb2iZKELrRHKpWiHWlDNB64YZTluxojgKOW2Gw6uJ33yiSjMpHswopkGE+4L1GMHGSn4V3ZbS8WOldHPXKRTdsjsFWiReRoqQodYpfLW7kiQRFYZwrLXvubEJUqwMI5yO8+1E0xiTIe5T31KBI6qDdHryGB1bpYt6UtkSBk3V3xMpjrQeRaHtjLAZ6HlvIv7n+YnpXQQpE3FiqCCzRb2EIyPR5H/UZYoSw0eWYKKYvRWRAVaYGJtS3obgzb+8SBqVsndaPruvFKuXWRw5OIQjOAEPzqEK11CDOhCQ8Ayv8OYY58V5dz5mrUtONnMAf+B8/gBk0pAH</latexit>

Only with finite size correction are selection rules satisfied.

<latexit sha1_base64="YeW7/L6y7bKlDXwo70OV/eywkhM=">AAACKXicbVDLSgMxFM3UV62vUZdugkVwVWaKosuiG3dWsA9oh5LJ3GlDM5khySi19Hfc+CtuFBR164+YaWehrQcCJ+fcQ3KPn3CmtON8WoWl5ZXVteJ6aWNza3vH3t1rqjiVFBo05rFs+0QBZwIammkO7UQCiXwOLX94mfmtO5CKxeJWjxLwItIXLGSUaCP17Nq14CN8z/QAh0wwDVixB8A0lhJoNoKJNBrw/CZTDgork1Yhg6CCe3bZqThT4EXi5qSMctR79ms3iGkagdCUE6U6rpNob0ykZpTDpNRNFSSEDkkfOoYKEoHyxtNNJ/jIKAEOY2mO0Hiq/k6MSaTUKPLNZET0QM17mfif10l1eO6NmUhSDYLOHgpTjnWMs9pwwLI+TFUBI1Qy81dMB0QSqk25JVOCO7/yImlWK+5J5fSmWq5d5HUU0QE6RMfIRWeohq5QHTUQRY/oGb2hd+vJerE+rK/ZaMHKM/voD6zvHzV1pzQ=</latexit>

Note this e↵ect is not about wrapping corrections of the NBPS operator.

<latexit sha1_base64="FODmKFk5ssl2o2tTbjuWWnRoGVI="></latexit>

Present even if all operators are very big. True “three point geometry” e↵ect.

<latexit sha1_base64="Edkm2g35DgwH24vdqbFuPXtK40g="></latexit>

SOV expression satisfy selection rule!

<latexit sha1_base64="FNhJ+rpFK9t8wjjsQmBUPydPdXM=">AAACD3icbVC7TsMwFHXKq5RXgJHFUIGYqqQCwVjBwkYR9CG1UeW4N61V5yHbQURR/4CFX2FhACFWVjb+BqfNAC1XsnR0HrbvcSPOpLKsb6OwsLi0vFJcLa2tb2xumds7TRnGgkKDhjwUbZdI4CyAhmKKQzsSQHyXQ8sdXWZ66x6EZGFwp5IIHJ8MAuYxSpSmeubR7XUTw4POyMyDpeall2B9I9DMgkXMYb9nlq2KNRk8D+wclFE+9Z751e2HNPYhUJQTKTu2FSknJUIxymFc6sYSIkJHZAAdDQPig3TSyT5jfKiZPvZCoU+g8IT9nUiJL2Xiu9rpEzWUs1pG/qd1YuWdOykLolhBQKcPeTHHKsRZObjPhN6aJxoQKpj+K6ZDIghVusKSLsGeXXkeNKsV+6RyelMt1y7yOopoDx2gY2SjM1RDV6iOGoiiR/SMXtGb8WS8GO/Gx9RaMPLMLvozxucP69Oclw==</latexit>

For ` = L� 1 new terms in the dressing of Q.

<latexit sha1_base64="4YCHo628xsHcr8FmqKE2wP2gShU="></latexit>

“Finite geometry dress Q function”.

<latexit sha1_base64="rtu7NMGMcymOWay4VgZuyJRNAYU=">AAACGnicbVBNSwMxFMzW7/q16tFLsBU8ld2i6LEoiEcLthXaUrPp2xrMZpfkrVCW/g4v/hUvHhTxJl78N2bbHtQ6EBhm3pD3JkikMOh5X05hbn5hcWl5pbi6tr6x6W5tN02cag4NHstYXwfMgBQKGihQwnWigUWBhFZwd5b7rXvQRsTqCocJdCM2UCIUnKGVeq5fvLk5F0og0AHEEaAe0r4GY2i5EzG85Uxm9VGZhqnieWKv0nNLXsUbg84Sf0pKZIrLnvvR6cc8jUAhl8yYtu8l2M2YRsEljIqd1EDC+B0bQNtSxSIw3Wx82ojuW6VPw1jbp5CO1Z+JjEXGDKPATubrmr9eLv7ntVMMT7qZUEmKoPjkozCVFGOa90T7QgNHadsQjGthd6X8lmnG0bZZtCX4f0+eJc1qxT+sHNWrpdrptI5lskv2yAHxyTGpkQtySRqEkwfyRF7Iq/PoPDtvzvtktOBMMzvkF5zPbx+9oE4=</latexit>

Extra terms are one-to-one with mirror correction.

<latexit sha1_base64="T3RB/C2UDANN9aayUXwJTl2t6nI=">AAACG3icbVC7SgNBFJ31bXxFLW0Gg2Bj2A2KlkERLBWMCcQQZid3zeA8lpm7agj+h42/YmOhiJVg4d84m6RQ42nmcM69zD0nTqVwGIZfwcTk1PTM7Nx8YWFxaXmluLp24UxmOdS4kcY2YuZACg01FCihkVpgKpZQj6+Pcr9+A9YJo8+xl0JLsSstEsEZeqldrBzfoWUUwSpHmQVqNOyg2fEPvRXYpUpYayzlxlrg+U65XSyF5XAAOk6iESmREU7bxY/LjuGZAo1cMueaUZhiq88sCi7hvnCZOUgZv2ZX0PRUMwWu1R9ku6dbXunQxJ+QGI10oP7c6DPlXE/FflIx7Lq/Xi7+5zUzTA5afaHTDEHz4UdJJikamhdFOyIPLHueMG6Fv5XyLrOM+65cwZcQ/Y08Ti4q5Wi3vHdWKVUPR3XMkQ2ySbZJRPZJlZyQU1IjnDyQJ/JCXoPH4Dl4C96HoxPBaGed/ELw+Q3PFKFK</latexit>

O2

<latexit sha1_base64="qq9femKT4vobp41oM/tTIvkku+E=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9klGD0SvXgTE0ES2JBu6UJD213bLgnZ8Du8eNAYr/4Yb/4bu7AHBSdpMpl5L286QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pToA15UzSlmGG006sKBYBp4/B+CbzHydUaRbJBzONqS/wULKQEWys5PcENiOCeXo369f65YpbdedAq8TLSQVyNPvlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkjIe0a6nEgmo/nYeeoTOrDFAYKfukQXP190aKhdZTEdjJLKRe9jLxP6+bmPDKT5mME0MlWRwKE45MhLIG0IApSgyfWoKJYjYrIiOsMDG2p5ItwVv+8ipp16pevXpxX680rvM6inACp3AOHlxCA26hCS0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8ft0qSEg==</latexit>

O1

<latexit sha1_base64="Afr03aFWMxgor1xMy3CulXEPtfU=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakosuiG3dWsA9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z4cPxZcG8f5RoW19Y3NreJ2aWd3b/+gfHjU0lGiKGvSSESq4xPNBJesabgRrBMrRkJfsLY/vs389oQpzSP5aKYx80IylDzglBgreb2QmBElIr2f9d1+ueJUnTnwKnFzUoEcjX75qzeIaBIyaaggWnddJzZeSpThVLBZqZdoFhM6JkPWtVSSkGkvnYee4TOrDHAQKfukwXP190ZKQq2noW8ns5B62cvE/7xuYoJrL+UyTgyTdHEoSAQ2Ec4awAOuGDViagmhitusmI6IItTYnkq2BHf5y6ukdVF1a9XLh1qlfpPXUYQTOIVzcOEK6nAHDWgChSd4hld4QxP0gt7Rx2K0gPKdY/gD9PkDtcaSEQ==</latexit>

O3

<latexit sha1_base64="hgtPIwZtAmCYv5wqzxpZlARde3o=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoRZdFN+6sYB/QDiWTZtrQTDImmUIZ+h1uXCji1o9x59+YaWeh1QOBwzn3ck9OEHOmjet+OYWV1bX1jeJmaWt7Z3evvH/Q0jJRhDaJ5FJ1AqwpZ4I2DTOcdmJFcRRw2g7GN5nfnlClmRQPZhpTP8JDwUJGsLGS34uwGRHM07tZ/7xfrrhVdw70l3g5qUCORr/82RtIkkRUGMKx1l3PjY2fYmUY4XRW6iWaxpiM8ZB2LRU4otpP56Fn6MQqAxRKZZ8waK7+3EhxpPU0CuxkFlIve5n4n9dNTHjlp0zEiaGCLA6FCUdGoqwBNGCKEsOnlmCimM2KyAgrTIztqWRL8Ja//Je0zqperXpxX6vUr/M6inAEx3AKHlxCHW6hAU0g8AhP8AKvzsR5dt6c98Vowcl3DuEXnI9vuM6SEw==</latexit>

` = L� 1

<latexit sha1_base64="BsfulSt3Lv75P/RpopJXohYGhUs=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBC8GHYlohch6MWDhwjmgckSZie9yZDZ2WVmVghL/sKLB0W8+jfe/Bsnj4MmFjQUVd10dwWJ4Nq47reztLyyurae28hvbm3v7Bb29us6ThXDGotFrJoB1Si4xJrhRmAzUUijQGAjGNyM/cYTKs1j+WCGCfoR7UkeckaNlR7bKAS5InenXqdQdEvuBGSReDNShBmqncJXuxuzNEJpmKBatzw3MX5GleFM4CjfTjUmlA1oD1uWShqh9rPJxSNybJUuCWNlSxoyUX9PZDTSehgFtjOipq/nvbH4n9dKTXjpZ1wmqUHJpovCVBATk/H7pMsVMiOGllCmuL2VsD5VlBkbUt6G4M2/vEjqZyWvXDq/Lxcr17M4cnAIR3ACHlxABW6hCjVgIOEZXuHN0c6L8+58TFuXnNnMAfyB8/kDuSGPpg==</latexit>





We presented N2
LO formulas for CJ in terms of Baxter’s Q-functions.

<latexit sha1_base64="c7fXccJ14Kv+PuA6V+hnfcj9vJ0="></latexit>



We presented N2
LO formulas for CJ in terms of Baxter’s Q-functions.

<latexit sha1_base64="c7fXccJ14Kv+PuA6V+hnfcj9vJ0="></latexit>

We match CFT data including adjacent and bottom finite size corrections.

<latexit sha1_base64="t2meRojK3uddpoRiquzMlin6ehI="></latexit>



We presented N2
LO formulas for CJ in terms of Baxter’s Q-functions.

<latexit sha1_base64="c7fXccJ14Kv+PuA6V+hnfcj9vJ0="></latexit>

We match CFT data including adjacent and bottom finite size corrections.

<latexit sha1_base64="t2meRojK3uddpoRiquzMlin6ehI="></latexit>

We fail to identify overarching principle.

<latexit sha1_base64="uU5WZYc5Pd2FRaRo6Ffl7sdtycU=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIizJTFF0W3bisYB/QDiWTudOGZjIhyQhl6D+48VfcuFDErRt3/o1pOwttPRA4nHNPknsCyZk2rvvtFFZW19Y3ipulre2d3b3y/kFLJ6mi0KQJT1QnIBo4E9A0zHDoSAUkDji0g9HN1G8/gNIsEfdmLMGPyUCwiFFirNQvn7UBR4RxbBLMQhCGRWOc2ARRdMjEAEvFBGWSQ7VfrrhVdwa8TLycVFCORr/81QsTmsb2VsqJ1l3PlcbPiDKMcpiUeqkGSeiIDKBrqSAxaD+b7TTBJ1YJcZQoe4TBM/V3IiOx1uM4sJMxMUO96E3F/7xuaqIrP2NCpgYEnT8UpbMCpgXhkCmgho8tIVQx+1dMh0QRamyNJVuCt7jyMmnVqt559eKuVqlf53UU0RE6RqfIQ5eojm5RAzURRY/oGb2iN+fJeXHenY/5aMHJM4foD5zPH71xnhg=</latexit>



We presented N2
LO formulas for CJ in terms of Baxter’s Q-functions.

<latexit sha1_base64="c7fXccJ14Kv+PuA6V+hnfcj9vJ0="></latexit>

We match CFT data including adjacent and bottom finite size corrections.

<latexit sha1_base64="t2meRojK3uddpoRiquzMlin6ehI="></latexit>

We fail to identify overarching principle.

<latexit sha1_base64="uU5WZYc5Pd2FRaRo6Ffl7sdtycU=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIizJTFF0W3bisYB/QDiWTudOGZjIhyQhl6D+48VfcuFDErRt3/o1pOwttPRA4nHNPknsCyZk2rvvtFFZW19Y3ipulre2d3b3y/kFLJ6mi0KQJT1QnIBo4E9A0zHDoSAUkDji0g9HN1G8/gNIsEfdmLMGPyUCwiFFirNQvn7UBR4RxbBLMQhCGRWOc2ARRdMjEAEvFBGWSQ7VfrrhVdwa8TLycVFCORr/81QsTmsb2VsqJ1l3PlcbPiDKMcpiUeqkGSeiIDKBrqSAxaD+b7TTBJ1YJcZQoe4TBM/V3IiOx1uM4sJMxMUO96E3F/7xuaqIrP2NCpgYEnT8UpbMCpgXhkCmgho8tIVQx+1dMh0QRamyNJVuCt7jyMmnVqt559eKuVqlf53UU0RE6RqfIQ5eojm5RAzURRY/oGb2iN+fJeXHenY/5aMHJM4foD5zPH71xnhg=</latexit>

Is there a set of axioms governing all formulas presented?
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<latexit sha1_base64="t2meRojK3uddpoRiquzMlin6ehI="></latexit>
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Is there a systematic approach to construct these formulas beyond N
2
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We presented N2
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We match CFT data including adjacent and bottom finite size corrections.
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<latexit sha1_base64="LOAXDskUuyF6S8hBvKhXyT5K0jg=">AAACHXicbVDLSgNBEJz1bXxFPXoZDIKnsCuK3gx68ahgHhBD6J30msHZmWWmNxKCP+LFX/HiQREPXsS/cfI4+CoYKKqqme6KMyUdheFnMDU9Mzs3v7BYWFpeWV0rrm/UnMmtwKowythGDA6V1FglSQobmUVIY4X1+OZ06Nd7aJ00+pL6GbZSuNYykQLIS+3i/ilofovcxARSc+DC9MBK0MQTY9NcjXLcJJy6yC26XNFxu1gKy+EI/C+JJqTEJjhvF9+vOkbkKWoSCpxrRmFGrQFYkkLhXeEqd5iBuIFrbHqqIUXXGoyuu+M7XukMt/HPrzVSv08MIHWun8Y+mQJ13W9vKP7nNXNKjloDqbOcUIvxR0muOBk+rIp3pEVBqu8JCCv9rlx0wYIgX2jBlxD9Pvkvqe2Vo/3ywcVeqXIyqWOBbbFttssidsgq7IydsyoT7J49smf2EjwET8Fr8DaOTgWTmU32A8HHFxPcofA=</latexit>

Is there a set of axioms governing all formulas presented?

<latexit sha1_base64="ai6AhkhDrcNvWUW0W9ZkGgFV3tA=">AAACI3icbVDLSgNBEJz1bXxFPXoZDIKnsCuK4kXRi94UjAoxhN5JbzI4j2WmVwzBf/Hir3jxoIgXD/6Lk5iDr4KBorqrp7vSXElPcfwejYyOjU9MTk2XZmbn5hfKi0vn3hZOYE1YZd1lCh6VNFgjSQovc4egU4UX6fVhv35xg85La86om2NDQ9vITAqgIDXLu8eeUwcdcuAeiduMw6202vO2DT4jTZuDUjyzThcKPA/TPRrC1l6zXImr8QD8L0mGpMKGOGmWX69aVhQ62EUY5etJnFOjB46kUHhXuio85iCuoY31QA1o9I3e4MY7vhaUVn+N8Azxgfrd0QPtfVenoVMDdfzvWl/8r1YvKNtp9KTJC0Ijvj7KCsXJ8n5gvCUdClLdQEA4GXblogMOBIVYSyGE5PfJf8n5RjXZrG6dblT2D4ZxTLEVtsrWWcK22T47YiesxgS7Z4/smb1ED9FT9Bq9fbWOREPPMvuB6OMT4Fikdg==</latexit>
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Is there a systematic approach to construct these formulas beyond N
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<latexit sha1_base64="Zd7UHA4dNG4OvWotH3ri/dCY1Zs="></latexit>



We presented N2
LO formulas for CJ in terms of Baxter’s Q-functions.
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Can we obtain a covariant formulation of the result?
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Is there a set of axioms governing all formulas presented?
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Can we bootstrap them?
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Is there a systematic approach to construct these formulas beyond N
2
LO?

<latexit sha1_base64="Zd7UHA4dNG4OvWotH3ri/dCY1Zs="></latexit>

Need to generalize SoV to the higher-rank supersymmetric spin chains?

<latexit sha1_base64="bq/xwAmJe7ItFdLn5tmb4V/8iI4="></latexit>



We presented N2
LO formulas for CJ in terms of Baxter’s Q-functions.

<latexit sha1_base64="c7fXccJ14Kv+PuA6V+hnfcj9vJ0="></latexit>

We match CFT data including adjacent and bottom finite size corrections.

<latexit sha1_base64="t2meRojK3uddpoRiquzMlin6ehI="></latexit>

We fail to identify overarching principle.
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Can we obtain a covariant formulation of the result?

<latexit sha1_base64="LOAXDskUuyF6S8hBvKhXyT5K0jg=">AAACHXicbVDLSgNBEJz1bXxFPXoZDIKnsCuK3gx68ahgHhBD6J30msHZmWWmNxKCP+LFX/HiQREPXsS/cfI4+CoYKKqqme6KMyUdheFnMDU9Mzs3v7BYWFpeWV0rrm/UnMmtwKowythGDA6V1FglSQobmUVIY4X1+OZ06Nd7aJ00+pL6GbZSuNYykQLIS+3i/ilofovcxARSc+DC9MBK0MQTY9NcjXLcJJy6yC26XNFxu1gKy+EI/C+JJqTEJjhvF9+vOkbkKWoSCpxrRmFGrQFYkkLhXeEqd5iBuIFrbHqqIUXXGoyuu+M7XukMt/HPrzVSv08MIHWun8Y+mQJ13W9vKP7nNXNKjloDqbOcUIvxR0muOBk+rIp3pEVBqu8JCCv9rlx0wYIgX2jBlxD9Pvkvqe2Vo/3ywcVeqXIyqWOBbbFttssidsgq7IydsyoT7J49smf2EjwET8Fr8DaOTgWTmU32A8HHFxPcofA=</latexit>

Is there a set of axioms governing all formulas presented?

<latexit sha1_base64="ai6AhkhDrcNvWUW0W9ZkGgFV3tA=">AAACI3icbVDLSgNBEJz1bXxFPXoZDIKnsCuK4kXRi94UjAoxhN5JbzI4j2WmVwzBf/Hir3jxoIgXD/6Lk5iDr4KBorqrp7vSXElPcfwejYyOjU9MTk2XZmbn5hfKi0vn3hZOYE1YZd1lCh6VNFgjSQovc4egU4UX6fVhv35xg85La86om2NDQ9vITAqgIDXLu8eeUwcdcuAeiduMw6202vO2DT4jTZuDUjyzThcKPA/TPRrC1l6zXImr8QD8L0mGpMKGOGmWX69aVhQ62EUY5etJnFOjB46kUHhXuio85iCuoY31QA1o9I3e4MY7vhaUVn+N8Azxgfrd0QPtfVenoVMDdfzvWl/8r1YvKNtp9KTJC0Ijvj7KCsXJ8n5gvCUdClLdQEA4GXblogMOBIVYSyGE5PfJf8n5RjXZrG6dblT2D4ZxTLEVtsrWWcK22T47YiesxgS7Z4/smb1ED9FT9Bq9fbWOREPPMvuB6OMT4Fikdg==</latexit>

Can we bootstrap them?

<latexit sha1_base64="3iUBXXvT294brZZpClH95tSfKuM=">AAAB/3icbVDLSgNBEJz1GeMrKnjxMhgET2E3KHozmIvHCOYBSQizk04yZHZmmelVQszBX/HiQRGv/oY3/8bJ46CJBQ1FVTfdXWEshUXf//aWlldW19ZTG+nNre2d3czefsXqxHAocy21qYXMghQKyihQQi02wKJQQjXsF8d+9R6MFVrd4SCGZsS6SnQEZ+ikVuawyBR9ABpqjRYNiyn2ILpqZbJ+zp+ALpJgRrJkhlIr89Voa55EoJBLZm098GNsDplBwSWM0o3EQsx4n3Wh7qhiEdjmcHL/iJ44pU072rhSSCfq74khi6wdRKHrjBj27Lw3Fv/z6gl2LptDoeIEQfHpok4iKWo6DoO2hQGOcuAI40a4WynvMcM4usjSLoRg/uVFUsnngrPc+W0+W7iexZEiR+SYnJKAXJACuSElUiacPJJn8krevCfvxXv3PqatS95s5oD8gff5A00WlaY=</latexit>

Is there a systematic approach to construct these formulas beyond N
2
LO?

<latexit sha1_base64="Zd7UHA4dNG4OvWotH3ri/dCY1Zs="></latexit>

Need to generalize SoV to the higher-rank supersymmetric spin chains?

<latexit sha1_base64="bq/xwAmJe7ItFdLn5tmb4V/8iI4="></latexit>

What is the connection between our dressed Q’s and the QSC variables?

<latexit sha1_base64="1gz8iBaYUcaDUGZm59S4ZXDEQmU="></latexit>



We presented N2
LO formulas for CJ in terms of Baxter’s Q-functions.

<latexit sha1_base64="c7fXccJ14Kv+PuA6V+hnfcj9vJ0="></latexit>

We match CFT data including adjacent and bottom finite size corrections.

<latexit sha1_base64="t2meRojK3uddpoRiquzMlin6ehI="></latexit>

We fail to identify overarching principle.

<latexit sha1_base64="uU5WZYc5Pd2FRaRo6Ffl7sdtycU=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIizJTFF0W3bisYB/QDiWTudOGZjIhyQhl6D+48VfcuFDErRt3/o1pOwttPRA4nHNPknsCyZk2rvvtFFZW19Y3ipulre2d3b3y/kFLJ6mi0KQJT1QnIBo4E9A0zHDoSAUkDji0g9HN1G8/gNIsEfdmLMGPyUCwiFFirNQvn7UBR4RxbBLMQhCGRWOc2ARRdMjEAEvFBGWSQ7VfrrhVdwa8TLycVFCORr/81QsTmsb2VsqJ1l3PlcbPiDKMcpiUeqkGSeiIDKBrqSAxaD+b7TTBJ1YJcZQoe4TBM/V3IiOx1uM4sJMxMUO96E3F/7xuaqIrP2NCpgYEnT8UpbMCpgXhkCmgho8tIVQx+1dMh0QRamyNJVuCt7jyMmnVqt559eKuVqlf53UU0RE6RqfIQ5eojm5RAzURRY/oGb2iN+fJeXHenY/5aMHJM4foD5zPH71xnhg=</latexit>

Can we obtain a covariant formulation of the result?

<latexit sha1_base64="LOAXDskUuyF6S8hBvKhXyT5K0jg=">AAACHXicbVDLSgNBEJz1bXxFPXoZDIKnsCuK3gx68ahgHhBD6J30msHZmWWmNxKCP+LFX/HiQREPXsS/cfI4+CoYKKqqme6KMyUdheFnMDU9Mzs3v7BYWFpeWV0rrm/UnMmtwKowythGDA6V1FglSQobmUVIY4X1+OZ06Nd7aJ00+pL6GbZSuNYykQLIS+3i/ilofovcxARSc+DC9MBK0MQTY9NcjXLcJJy6yC26XNFxu1gKy+EI/C+JJqTEJjhvF9+vOkbkKWoSCpxrRmFGrQFYkkLhXeEqd5iBuIFrbHqqIUXXGoyuu+M7XukMt/HPrzVSv08MIHWun8Y+mQJ13W9vKP7nNXNKjloDqbOcUIvxR0muOBk+rIp3pEVBqu8JCCv9rlx0wYIgX2jBlxD9Pvkvqe2Vo/3ywcVeqXIyqWOBbbFttssidsgq7IydsyoT7J49smf2EjwET8Fr8DaOTgWTmU32A8HHFxPcofA=</latexit>

Is there a set of axioms governing all formulas presented?

<latexit sha1_base64="ai6AhkhDrcNvWUW0W9ZkGgFV3tA=">AAACI3icbVDLSgNBEJz1bXxFPXoZDIKnsCuK4kXRi94UjAoxhN5JbzI4j2WmVwzBf/Hir3jxoIgXD/6Lk5iDr4KBorqrp7vSXElPcfwejYyOjU9MTk2XZmbn5hfKi0vn3hZOYE1YZd1lCh6VNFgjSQovc4egU4UX6fVhv35xg85La86om2NDQ9vITAqgIDXLu8eeUwcdcuAeiduMw6202vO2DT4jTZuDUjyzThcKPA/TPRrC1l6zXImr8QD8L0mGpMKGOGmWX69aVhQ62EUY5etJnFOjB46kUHhXuio85iCuoY31QA1o9I3e4MY7vhaUVn+N8Azxgfrd0QPtfVenoVMDdfzvWl/8r1YvKNtp9KTJC0Ijvj7KCsXJ8n5gvCUdClLdQEA4GXblogMOBIVYSyGE5PfJf8n5RjXZrG6dblT2D4ZxTLEVtsrWWcK22T47YiesxgS7Z4/smb1ED9FT9Bq9fbWOREPPMvuB6OMT4Fikdg==</latexit>

Can we bootstrap them?

<latexit sha1_base64="3iUBXXvT294brZZpClH95tSfKuM=">AAAB/3icbVDLSgNBEJz1GeMrKnjxMhgET2E3KHozmIvHCOYBSQizk04yZHZmmelVQszBX/HiQRGv/oY3/8bJ46CJBQ1FVTfdXWEshUXf//aWlldW19ZTG+nNre2d3czefsXqxHAocy21qYXMghQKyihQQi02wKJQQjXsF8d+9R6MFVrd4SCGZsS6SnQEZ+ikVuawyBR9ABpqjRYNiyn2ILpqZbJ+zp+ALpJgRrJkhlIr89Voa55EoJBLZm098GNsDplBwSWM0o3EQsx4n3Wh7qhiEdjmcHL/iJ44pU072rhSSCfq74khi6wdRKHrjBj27Lw3Fv/z6gl2LptDoeIEQfHpok4iKWo6DoO2hQGOcuAI40a4WynvMcM4usjSLoRg/uVFUsnngrPc+W0+W7iexZEiR+SYnJKAXJACuSElUiacPJJn8krevCfvxXv3PqatS95s5oD8gff5A00WlaY=</latexit>

Is there a systematic approach to construct these formulas beyond N
2
LO?

<latexit sha1_base64="Zd7UHA4dNG4OvWotH3ri/dCY1Zs="></latexit>

Need to generalize SoV to the higher-rank supersymmetric spin chains?

<latexit sha1_base64="bq/xwAmJe7ItFdLn5tmb4V/8iI4="></latexit>

What is the connection between our dressed Q’s and the QSC variables?

<latexit sha1_base64="1gz8iBaYUcaDUGZm59S4ZXDEQmU="></latexit>

Can we derive the perturbative SoV formulas from the hexagon formalism?

<latexit sha1_base64="+dFVDrP2mm2mU7d13TOGW6kqX2E="></latexit>



We presented N2
LO formulas for CJ in terms of Baxter’s Q-functions.

<latexit sha1_base64="c7fXccJ14Kv+PuA6V+hnfcj9vJ0="></latexit>

We match CFT data including adjacent and bottom finite size corrections.

<latexit sha1_base64="t2meRojK3uddpoRiquzMlin6ehI="></latexit>

We fail to identify overarching principle.

<latexit sha1_base64="uU5WZYc5Pd2FRaRo6Ffl7sdtycU=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIizJTFF0W3bisYB/QDiWTudOGZjIhyQhl6D+48VfcuFDErRt3/o1pOwttPRA4nHNPknsCyZk2rvvtFFZW19Y3ipulre2d3b3y/kFLJ6mi0KQJT1QnIBo4E9A0zHDoSAUkDji0g9HN1G8/gNIsEfdmLMGPyUCwiFFirNQvn7UBR4RxbBLMQhCGRWOc2ARRdMjEAEvFBGWSQ7VfrrhVdwa8TLycVFCORr/81QsTmsb2VsqJ1l3PlcbPiDKMcpiUeqkGSeiIDKBrqSAxaD+b7TTBJ1YJcZQoe4TBM/V3IiOx1uM4sJMxMUO96E3F/7xuaqIrP2NCpgYEnT8UpbMCpgXhkCmgho8tIVQx+1dMh0QRamyNJVuCt7jyMmnVqt559eKuVqlf53UU0RE6RqfIQ5eojm5RAzURRY/oGb2iN+fJeXHenY/5aMHJM4foD5zPH71xnhg=</latexit>

Can we obtain a covariant formulation of the result?

<latexit sha1_base64="LOAXDskUuyF6S8hBvKhXyT5K0jg=">AAACHXicbVDLSgNBEJz1bXxFPXoZDIKnsCuK3gx68ahgHhBD6J30msHZmWWmNxKCP+LFX/HiQREPXsS/cfI4+CoYKKqqme6KMyUdheFnMDU9Mzs3v7BYWFpeWV0rrm/UnMmtwKowythGDA6V1FglSQobmUVIY4X1+OZ06Nd7aJ00+pL6GbZSuNYykQLIS+3i/ilofovcxARSc+DC9MBK0MQTY9NcjXLcJJy6yC26XNFxu1gKy+EI/C+JJqTEJjhvF9+vOkbkKWoSCpxrRmFGrQFYkkLhXeEqd5iBuIFrbHqqIUXXGoyuu+M7XukMt/HPrzVSv08MIHWun8Y+mQJ13W9vKP7nNXNKjloDqbOcUIvxR0muOBk+rIp3pEVBqu8JCCv9rlx0wYIgX2jBlxD9Pvkvqe2Vo/3ywcVeqXIyqWOBbbFttssidsgq7IydsyoT7J49smf2EjwET8Fr8DaOTgWTmU32A8HHFxPcofA=</latexit>

Is there a set of axioms governing all formulas presented?

<latexit sha1_base64="ai6AhkhDrcNvWUW0W9ZkGgFV3tA=">AAACI3icbVDLSgNBEJz1bXxFPXoZDIKnsCuK4kXRi94UjAoxhN5JbzI4j2WmVwzBf/Hir3jxoIgXD/6Lk5iDr4KBorqrp7vSXElPcfwejYyOjU9MTk2XZmbn5hfKi0vn3hZOYE1YZd1lCh6VNFgjSQovc4egU4UX6fVhv35xg85La86om2NDQ9vITAqgIDXLu8eeUwcdcuAeiduMw6202vO2DT4jTZuDUjyzThcKPA/TPRrC1l6zXImr8QD8L0mGpMKGOGmWX69aVhQ62EUY5etJnFOjB46kUHhXuio85iCuoY31QA1o9I3e4MY7vhaUVn+N8Azxgfrd0QPtfVenoVMDdfzvWl/8r1YvKNtp9KTJC0Ijvj7KCsXJ8n5gvCUdClLdQEA4GXblogMOBIVYSyGE5PfJf8n5RjXZrG6dblT2D4ZxTLEVtsrWWcK22T47YiesxgS7Z4/smb1ED9FT9Bq9fbWOREPPMvuB6OMT4Fikdg==</latexit>

Can we bootstrap them?

<latexit sha1_base64="3iUBXXvT294brZZpClH95tSfKuM=">AAAB/3icbVDLSgNBEJz1GeMrKnjxMhgET2E3KHozmIvHCOYBSQizk04yZHZmmelVQszBX/HiQRGv/oY3/8bJ46CJBQ1FVTfdXWEshUXf//aWlldW19ZTG+nNre2d3czefsXqxHAocy21qYXMghQKyihQQi02wKJQQjXsF8d+9R6MFVrd4SCGZsS6SnQEZ+ikVuawyBR9ABpqjRYNiyn2ILpqZbJ+zp+ALpJgRrJkhlIr89Voa55EoJBLZm098GNsDplBwSWM0o3EQsx4n3Wh7qhiEdjmcHL/iJ44pU072rhSSCfq74khi6wdRKHrjBj27Lw3Fv/z6gl2LptDoeIEQfHpok4iKWo6DoO2hQGOcuAI40a4WynvMcM4usjSLoRg/uVFUsnngrPc+W0+W7iexZEiR+SYnJKAXJACuSElUiacPJJn8krevCfvxXv3PqatS95s5oD8gff5A00WlaY=</latexit>

Is there a systematic approach to construct these formulas beyond N
2
LO?

<latexit sha1_base64="Zd7UHA4dNG4OvWotH3ri/dCY1Zs="></latexit>

Need to generalize SoV to the higher-rank supersymmetric spin chains?

<latexit sha1_base64="bq/xwAmJe7ItFdLn5tmb4V/8iI4="></latexit>

What is the connection between our dressed Q’s and the QSC variables?

<latexit sha1_base64="1gz8iBaYUcaDUGZm59S4ZXDEQmU="></latexit>

Can we derive the perturbative SoV formulas from the hexagon formalism?

<latexit sha1_base64="+dFVDrP2mm2mU7d13TOGW6kqX2E="></latexit>

[Jiang, Komatsu, Kostov, Serban]

<latexit sha1_base64="jM/7KcqAv7l/LYaAVj8HCsPLqP0="></latexit>



We presented N2
LO formulas for CJ in terms of Baxter’s Q-functions.

<latexit sha1_base64="c7fXccJ14Kv+PuA6V+hnfcj9vJ0="></latexit>

We match CFT data including adjacent and bottom finite size corrections.

<latexit sha1_base64="t2meRojK3uddpoRiquzMlin6ehI="></latexit>

We fail to identify overarching principle.

<latexit sha1_base64="uU5WZYc5Pd2FRaRo6Ffl7sdtycU=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIizJTFF0W3bisYB/QDiWTudOGZjIhyQhl6D+48VfcuFDErRt3/o1pOwttPRA4nHNPknsCyZk2rvvtFFZW19Y3ipulre2d3b3y/kFLJ6mi0KQJT1QnIBo4E9A0zHDoSAUkDji0g9HN1G8/gNIsEfdmLMGPyUCwiFFirNQvn7UBR4RxbBLMQhCGRWOc2ARRdMjEAEvFBGWSQ7VfrrhVdwa8TLycVFCORr/81QsTmsb2VsqJ1l3PlcbPiDKMcpiUeqkGSeiIDKBrqSAxaD+b7TTBJ1YJcZQoe4TBM/V3IiOx1uM4sJMxMUO96E3F/7xuaqIrP2NCpgYEnT8UpbMCpgXhkCmgho8tIVQx+1dMh0QRamyNJVuCt7jyMmnVqt559eKuVqlf53UU0RE6RqfIQ5eojm5RAzURRY/oGb2iN+fJeXHenY/5aMHJM4foD5zPH71xnhg=</latexit>

Can we obtain a covariant formulation of the result?

<latexit sha1_base64="LOAXDskUuyF6S8hBvKhXyT5K0jg=">AAACHXicbVDLSgNBEJz1bXxFPXoZDIKnsCuK3gx68ahgHhBD6J30msHZmWWmNxKCP+LFX/HiQREPXsS/cfI4+CoYKKqqme6KMyUdheFnMDU9Mzs3v7BYWFpeWV0rrm/UnMmtwKowythGDA6V1FglSQobmUVIY4X1+OZ06Nd7aJ00+pL6GbZSuNYykQLIS+3i/ilofovcxARSc+DC9MBK0MQTY9NcjXLcJJy6yC26XNFxu1gKy+EI/C+JJqTEJjhvF9+vOkbkKWoSCpxrRmFGrQFYkkLhXeEqd5iBuIFrbHqqIUXXGoyuu+M7XukMt/HPrzVSv08MIHWun8Y+mQJ13W9vKP7nNXNKjloDqbOcUIvxR0muOBk+rIp3pEVBqu8JCCv9rlx0wYIgX2jBlxD9Pvkvqe2Vo/3ywcVeqXIyqWOBbbFttssidsgq7IydsyoT7J49smf2EjwET8Fr8DaOTgWTmU32A8HHFxPcofA=</latexit>

Is there a set of axioms governing all formulas presented?

<latexit sha1_base64="ai6AhkhDrcNvWUW0W9ZkGgFV3tA=">AAACI3icbVDLSgNBEJz1bXxFPXoZDIKnsCuK4kXRi94UjAoxhN5JbzI4j2WmVwzBf/Hir3jxoIgXD/6Lk5iDr4KBorqrp7vSXElPcfwejYyOjU9MTk2XZmbn5hfKi0vn3hZOYE1YZd1lCh6VNFgjSQovc4egU4UX6fVhv35xg85La86om2NDQ9vITAqgIDXLu8eeUwcdcuAeiduMw6202vO2DT4jTZuDUjyzThcKPA/TPRrC1l6zXImr8QD8L0mGpMKGOGmWX69aVhQ62EUY5etJnFOjB46kUHhXuio85iCuoY31QA1o9I3e4MY7vhaUVn+N8Azxgfrd0QPtfVenoVMDdfzvWl/8r1YvKNtp9KTJC0Ijvj7KCsXJ8n5gvCUdClLdQEA4GXblogMOBIVYSyGE5PfJf8n5RjXZrG6dblT2D4ZxTLEVtsrWWcK22T47YiesxgS7Z4/smb1ED9FT9Bq9fbWOREPPMvuB6OMT4Fikdg==</latexit>

Can we bootstrap them?

<latexit sha1_base64="3iUBXXvT294brZZpClH95tSfKuM=">AAAB/3icbVDLSgNBEJz1GeMrKnjxMhgET2E3KHozmIvHCOYBSQizk04yZHZmmelVQszBX/HiQRGv/oY3/8bJ46CJBQ1FVTfdXWEshUXf//aWlldW19ZTG+nNre2d3czefsXqxHAocy21qYXMghQKyihQQi02wKJQQjXsF8d+9R6MFVrd4SCGZsS6SnQEZ+ikVuawyBR9ABpqjRYNiyn2ILpqZbJ+zp+ALpJgRrJkhlIr89Voa55EoJBLZm098GNsDplBwSWM0o3EQsx4n3Wh7qhiEdjmcHL/iJ44pU072rhSSCfq74khi6wdRKHrjBj27Lw3Fv/z6gl2LptDoeIEQfHpok4iKWo6DoO2hQGOcuAI40a4WynvMcM4usjSLoRg/uVFUsnngrPc+W0+W7iexZEiR+SYnJKAXJACuSElUiacPJJn8krevCfvxXv3PqatS95s5oD8gff5A00WlaY=</latexit>

Is there a systematic approach to construct these formulas beyond N
2
LO?

<latexit sha1_base64="Zd7UHA4dNG4OvWotH3ri/dCY1Zs="></latexit>

Need to generalize SoV to the higher-rank supersymmetric spin chains?

<latexit sha1_base64="bq/xwAmJe7ItFdLn5tmb4V/8iI4="></latexit>

What is the connection between our dressed Q’s and the QSC variables?

<latexit sha1_base64="1gz8iBaYUcaDUGZm59S4ZXDEQmU="></latexit>

Can we derive the perturbative SoV formulas from the hexagon formalism?

<latexit sha1_base64="+dFVDrP2mm2mU7d13TOGW6kqX2E="></latexit>

[Jiang, Komatsu, Kostov, Serban]

<latexit sha1_base64="jM/7KcqAv7l/LYaAVj8HCsPLqP0="></latexit>

Can we access a new class of observables in N = 4 SYM through SOV?

<latexit sha1_base64="fvoPZVvEgRTX40zECmFIzwPNOB4="></latexit>



We presented N2
LO formulas for CJ in terms of Baxter’s Q-functions.

<latexit sha1_base64="c7fXccJ14Kv+PuA6V+hnfcj9vJ0="></latexit>

We match CFT data including adjacent and bottom finite size corrections.

<latexit sha1_base64="t2meRojK3uddpoRiquzMlin6ehI="></latexit>

We fail to identify overarching principle.

<latexit sha1_base64="uU5WZYc5Pd2FRaRo6Ffl7sdtycU=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIizJTFF0W3bisYB/QDiWTudOGZjIhyQhl6D+48VfcuFDErRt3/o1pOwttPRA4nHNPknsCyZk2rvvtFFZW19Y3ipulre2d3b3y/kFLJ6mi0KQJT1QnIBo4E9A0zHDoSAUkDji0g9HN1G8/gNIsEfdmLMGPyUCwiFFirNQvn7UBR4RxbBLMQhCGRWOc2ARRdMjEAEvFBGWSQ7VfrrhVdwa8TLycVFCORr/81QsTmsb2VsqJ1l3PlcbPiDKMcpiUeqkGSeiIDKBrqSAxaD+b7TTBJ1YJcZQoe4TBM/V3IiOx1uM4sJMxMUO96E3F/7xuaqIrP2NCpgYEnT8UpbMCpgXhkCmgho8tIVQx+1dMh0QRamyNJVuCt7jyMmnVqt559eKuVqlf53UU0RE6RqfIQ5eojm5RAzURRY/oGb2iN+fJeXHenY/5aMHJM4foD5zPH71xnhg=</latexit>

Can we obtain a covariant formulation of the result?

<latexit sha1_base64="LOAXDskUuyF6S8hBvKhXyT5K0jg=">AAACHXicbVDLSgNBEJz1bXxFPXoZDIKnsCuK3gx68ahgHhBD6J30msHZmWWmNxKCP+LFX/HiQREPXsS/cfI4+CoYKKqqme6KMyUdheFnMDU9Mzs3v7BYWFpeWV0rrm/UnMmtwKowythGDA6V1FglSQobmUVIY4X1+OZ06Nd7aJ00+pL6GbZSuNYykQLIS+3i/ilofovcxARSc+DC9MBK0MQTY9NcjXLcJJy6yC26XNFxu1gKy+EI/C+JJqTEJjhvF9+vOkbkKWoSCpxrRmFGrQFYkkLhXeEqd5iBuIFrbHqqIUXXGoyuu+M7XukMt/HPrzVSv08MIHWun8Y+mQJ13W9vKP7nNXNKjloDqbOcUIvxR0muOBk+rIp3pEVBqu8JCCv9rlx0wYIgX2jBlxD9Pvkvqe2Vo/3ywcVeqXIyqWOBbbFttssidsgq7IydsyoT7J49smf2EjwET8Fr8DaOTgWTmU32A8HHFxPcofA=</latexit>

Is there a set of axioms governing all formulas presented?

<latexit sha1_base64="ai6AhkhDrcNvWUW0W9ZkGgFV3tA=">AAACI3icbVDLSgNBEJz1bXxFPXoZDIKnsCuK4kXRi94UjAoxhN5JbzI4j2WmVwzBf/Hir3jxoIgXD/6Lk5iDr4KBorqrp7vSXElPcfwejYyOjU9MTk2XZmbn5hfKi0vn3hZOYE1YZd1lCh6VNFgjSQovc4egU4UX6fVhv35xg85La86om2NDQ9vITAqgIDXLu8eeUwcdcuAeiduMw6202vO2DT4jTZuDUjyzThcKPA/TPRrC1l6zXImr8QD8L0mGpMKGOGmWX69aVhQ62EUY5etJnFOjB46kUHhXuio85iCuoY31QA1o9I3e4MY7vhaUVn+N8Azxgfrd0QPtfVenoVMDdfzvWl/8r1YvKNtp9KTJC0Ijvj7KCsXJ8n5gvCUdClLdQEA4GXblogMOBIVYSyGE5PfJf8n5RjXZrG6dblT2D4ZxTLEVtsrWWcK22T47YiesxgS7Z4/smb1ED9FT9Bq9fbWOREPPMvuB6OMT4Fikdg==</latexit>

Can we bootstrap them?

<latexit sha1_base64="3iUBXXvT294brZZpClH95tSfKuM=">AAAB/3icbVDLSgNBEJz1GeMrKnjxMhgET2E3KHozmIvHCOYBSQizk04yZHZmmelVQszBX/HiQRGv/oY3/8bJ46CJBQ1FVTfdXWEshUXf//aWlldW19ZTG+nNre2d3czefsXqxHAocy21qYXMghQKyihQQi02wKJQQjXsF8d+9R6MFVrd4SCGZsS6SnQEZ+ikVuawyBR9ABpqjRYNiyn2ILpqZbJ+zp+ALpJgRrJkhlIr89Voa55EoJBLZm098GNsDplBwSWM0o3EQsx4n3Wh7qhiEdjmcHL/iJ44pU072rhSSCfq74khi6wdRKHrjBj27Lw3Fv/z6gl2LptDoeIEQfHpok4iKWo6DoO2hQGOcuAI40a4WynvMcM4usjSLoRg/uVFUsnngrPc+W0+W7iexZEiR+SYnJKAXJACuSElUiacPJJn8krevCfvxXv3PqatS95s5oD8gff5A00WlaY=</latexit>

Is there a systematic approach to construct these formulas beyond N
2
LO?

<latexit sha1_base64="Zd7UHA4dNG4OvWotH3ri/dCY1Zs="></latexit>

Need to generalize SoV to the higher-rank supersymmetric spin chains?

<latexit sha1_base64="bq/xwAmJe7ItFdLn5tmb4V/8iI4="></latexit>

What is the connection between our dressed Q’s and the QSC variables?

<latexit sha1_base64="1gz8iBaYUcaDUGZm59S4ZXDEQmU="></latexit>

Can we derive the perturbative SoV formulas from the hexagon formalism?

<latexit sha1_base64="+dFVDrP2mm2mU7d13TOGW6kqX2E="></latexit>

[Jiang, Komatsu, Kostov, Serban]

<latexit sha1_base64="jM/7KcqAv7l/LYaAVj8HCsPLqP0="></latexit>

Can we access a new class of observables in N = 4 SYM through SOV?

<latexit sha1_base64="fvoPZVvEgRTX40zECmFIzwPNOB4="></latexit>

Baxter/SoV is better suited to continuation in the charges than ABA

<latexit sha1_base64="ebXfLWOyIogff7c4R4uRTxwBRFY=">AAACLHicbVDLSgMxFM3Ud32NunQTLIKrOlMUXfaxcVnRtkJbSia9bYOZZEjuiKX4QW78FUFcKOLW7zAdu/B1IHByzrkk90SJFBaD4NXLzc0vLC4tr+RX19Y3Nv2t7abVqeHQ4FpqcxUxC1IoaKBACVeJARZHElrRdW3qt27AWKHVJY4T6MZsqMRAcIZO6vm1KrtFMIcXukmFpRGgu1GbCoQ+RU25VihUmqWpUBRHQPmImSFYx5milWql5xeCYpCB/iXhjBTIDPWe/9Tpa57GoJBLZm07DBLsTphBwSXc5TuphYTxazaEtqOKxWC7k2zZO7rvlD4daOOOQpqp3ycmLLZ2HEcuGTMc2d/eVPzPa6c4OO1OhEpSBMW/HhqkctrCtDnaFwY4yrEjjBvh/po1wbhrzOZdCeHvlf+SZqkYHhWPz0uFcnVWxzLZJXvkgITkhJTJGamTBuHknjySF/LqPXjP3pv3/hXNebOZHfID3scnMvinjg==</latexit>



We presented N2
LO formulas for CJ in terms of Baxter’s Q-functions.

<latexit sha1_base64="c7fXccJ14Kv+PuA6V+hnfcj9vJ0="></latexit>

We match CFT data including adjacent and bottom finite size corrections.

<latexit sha1_base64="t2meRojK3uddpoRiquzMlin6ehI="></latexit>

We fail to identify overarching principle.

<latexit sha1_base64="uU5WZYc5Pd2FRaRo6Ffl7sdtycU=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIizJTFF0W3bisYB/QDiWTudOGZjIhyQhl6D+48VfcuFDErRt3/o1pOwttPRA4nHNPknsCyZk2rvvtFFZW19Y3ipulre2d3b3y/kFLJ6mi0KQJT1QnIBo4E9A0zHDoSAUkDji0g9HN1G8/gNIsEfdmLMGPyUCwiFFirNQvn7UBR4RxbBLMQhCGRWOc2ARRdMjEAEvFBGWSQ7VfrrhVdwa8TLycVFCORr/81QsTmsb2VsqJ1l3PlcbPiDKMcpiUeqkGSeiIDKBrqSAxaD+b7TTBJ1YJcZQoe4TBM/V3IiOx1uM4sJMxMUO96E3F/7xuaqIrP2NCpgYEnT8UpbMCpgXhkCmgho8tIVQx+1dMh0QRamyNJVuCt7jyMmnVqt559eKuVqlf53UU0RE6RqfIQ5eojm5RAzURRY/oGb2iN+fJeXHenY/5aMHJM4foD5zPH71xnhg=</latexit>

Can we obtain a covariant formulation of the result?

<latexit sha1_base64="LOAXDskUuyF6S8hBvKhXyT5K0jg=">AAACHXicbVDLSgNBEJz1bXxFPXoZDIKnsCuK3gx68ahgHhBD6J30msHZmWWmNxKCP+LFX/HiQREPXsS/cfI4+CoYKKqqme6KMyUdheFnMDU9Mzs3v7BYWFpeWV0rrm/UnMmtwKowythGDA6V1FglSQobmUVIY4X1+OZ06Nd7aJ00+pL6GbZSuNYykQLIS+3i/ilofovcxARSc+DC9MBK0MQTY9NcjXLcJJy6yC26XNFxu1gKy+EI/C+JJqTEJjhvF9+vOkbkKWoSCpxrRmFGrQFYkkLhXeEqd5iBuIFrbHqqIUXXGoyuu+M7XukMt/HPrzVSv08MIHWun8Y+mQJ13W9vKP7nNXNKjloDqbOcUIvxR0muOBk+rIp3pEVBqu8JCCv9rlx0wYIgX2jBlxD9Pvkvqe2Vo/3ywcVeqXIyqWOBbbFttssidsgq7IydsyoT7J49smf2EjwET8Fr8DaOTgWTmU32A8HHFxPcofA=</latexit>

Is there a set of axioms governing all formulas presented?

<latexit sha1_base64="ai6AhkhDrcNvWUW0W9ZkGgFV3tA=">AAACI3icbVDLSgNBEJz1bXxFPXoZDIKnsCuK4kXRi94UjAoxhN5JbzI4j2WmVwzBf/Hir3jxoIgXD/6Lk5iDr4KBorqrp7vSXElPcfwejYyOjU9MTk2XZmbn5hfKi0vn3hZOYE1YZd1lCh6VNFgjSQovc4egU4UX6fVhv35xg85La86om2NDQ9vITAqgIDXLu8eeUwcdcuAeiduMw6202vO2DT4jTZuDUjyzThcKPA/TPRrC1l6zXImr8QD8L0mGpMKGOGmWX69aVhQ62EUY5etJnFOjB46kUHhXuio85iCuoY31QA1o9I3e4MY7vhaUVn+N8Azxgfrd0QPtfVenoVMDdfzvWl/8r1YvKNtp9KTJC0Ijvj7KCsXJ8n5gvCUdClLdQEA4GXblogMOBIVYSyGE5PfJf8n5RjXZrG6dblT2D4ZxTLEVtsrWWcK22T47YiesxgS7Z4/smb1ED9FT9Bq9fbWOREPPMvuB6OMT4Fikdg==</latexit>

Can we bootstrap them?

<latexit sha1_base64="3iUBXXvT294brZZpClH95tSfKuM=">AAAB/3icbVDLSgNBEJz1GeMrKnjxMhgET2E3KHozmIvHCOYBSQizk04yZHZmmelVQszBX/HiQRGv/oY3/8bJ46CJBQ1FVTfdXWEshUXf//aWlldW19ZTG+nNre2d3czefsXqxHAocy21qYXMghQKyihQQi02wKJQQjXsF8d+9R6MFVrd4SCGZsS6SnQEZ+ikVuawyBR9ABpqjRYNiyn2ILpqZbJ+zp+ALpJgRrJkhlIr89Voa55EoJBLZm098GNsDplBwSWM0o3EQsx4n3Wh7qhiEdjmcHL/iJ44pU072rhSSCfq74khi6wdRKHrjBj27Lw3Fv/z6gl2LptDoeIEQfHpok4iKWo6DoO2hQGOcuAI40a4WynvMcM4usjSLoRg/uVFUsnngrPc+W0+W7iexZEiR+SYnJKAXJACuSElUiacPJJn8krevCfvxXv3PqatS95s5oD8gff5A00WlaY=</latexit>

Is there a systematic approach to construct these formulas beyond N
2
LO?

<latexit sha1_base64="Zd7UHA4dNG4OvWotH3ri/dCY1Zs="></latexit>

Need to generalize SoV to the higher-rank supersymmetric spin chains?

<latexit sha1_base64="bq/xwAmJe7ItFdLn5tmb4V/8iI4="></latexit>

What is the connection between our dressed Q’s and the QSC variables?

<latexit sha1_base64="1gz8iBaYUcaDUGZm59S4ZXDEQmU="></latexit>

Can we derive the perturbative SoV formulas from the hexagon formalism?

<latexit sha1_base64="+dFVDrP2mm2mU7d13TOGW6kqX2E="></latexit>

[Jiang, Komatsu, Kostov, Serban]

<latexit sha1_base64="jM/7KcqAv7l/LYaAVj8HCsPLqP0="></latexit>

Can we access a new class of observables in N = 4 SYM through SOV?

<latexit sha1_base64="fvoPZVvEgRTX40zECmFIzwPNOB4="></latexit>

Baxter/SoV is better suited to continuation in the charges than ABA

<latexit sha1_base64="ebXfLWOyIogff7c4R4uRTxwBRFY=">AAACLHicbVDLSgMxFM3Ud32NunQTLIKrOlMUXfaxcVnRtkJbSia9bYOZZEjuiKX4QW78FUFcKOLW7zAdu/B1IHByzrkk90SJFBaD4NXLzc0vLC4tr+RX19Y3Nv2t7abVqeHQ4FpqcxUxC1IoaKBACVeJARZHElrRdW3qt27AWKHVJY4T6MZsqMRAcIZO6vm1KrtFMIcXukmFpRGgu1GbCoQ+RU25VihUmqWpUBRHQPmImSFYx5milWql5xeCYpCB/iXhjBTIDPWe/9Tpa57GoJBLZm07DBLsTphBwSXc5TuphYTxazaEtqOKxWC7k2zZO7rvlD4daOOOQpqp3ycmLLZ2HEcuGTMc2d/eVPzPa6c4OO1OhEpSBMW/HhqkctrCtDnaFwY4yrEjjBvh/po1wbhrzOZdCeHvlf+SZqkYHhWPz0uFcnVWxzLZJXvkgITkhJTJGamTBuHknjySF/LqPXjP3pv3/hXNebOZHfID3scnMvinjg==</latexit>

Correlation functions of light-ray operators from integrability?

<latexit sha1_base64="PjYhwByRIcqZv9DAx88Kb3l3gGE=">AAACKXicbZDLSgMxFIYz3q23qks3wSK4scyIojuLblwq2CrUUs6kZ9pgJhmSM8JQfB03voobBUXd+iKml4W3HwJf/nMOyfnjTElHYfgeTExOTc/Mzs2XFhaXllfKq2sNZ3IrsC6MMvYqBodKaqyTJIVXmUVIY4WX8c3JoH55i9ZJoy+oyLCVQlfLRAogb7XLtRNjLarhjSe5FgNw3CRcyW6PdiwU3GRogYx1PLEm5VITdi3EUkkqjtrlSlgNh+J/IRpDhY111i4/X3eMyFPUJBQ414zCjFp9sCSFwrvSde4wA3EDXWx61JCia/WHm97xLe90eGKsP5r40P0+0YfUuSKNfWcK1HO/awPzv1ozp+Sw1Zc6ywm1GD2U5IqT4YPYeEdaFKQKDyCs9H/logcWBPlwSz6E6PfKf6GxW432qvvnu5Xa8TiOObbBNtk2i9gBq7FTdsbqTLB79she2GvwEDwFb8HHqHUiGM+ssx8KPr8Ac+an+w==</latexit>



We presented N2
LO formulas for CJ in terms of Baxter’s Q-functions.

<latexit sha1_base64="c7fXccJ14Kv+PuA6V+hnfcj9vJ0="></latexit>

We match CFT data including adjacent and bottom finite size corrections.

<latexit sha1_base64="t2meRojK3uddpoRiquzMlin6ehI="></latexit>

We fail to identify overarching principle.

<latexit sha1_base64="uU5WZYc5Pd2FRaRo6Ffl7sdtycU=">AAACE3icbVDLSgMxFM3UV62vqks3wSKIizJTFF0W3bisYB/QDiWTudOGZjIhyQhl6D+48VfcuFDErRt3/o1pOwttPRA4nHNPknsCyZk2rvvtFFZW19Y3ipulre2d3b3y/kFLJ6mi0KQJT1QnIBo4E9A0zHDoSAUkDji0g9HN1G8/gNIsEfdmLMGPyUCwiFFirNQvn7UBR4RxbBLMQhCGRWOc2ARRdMjEAEvFBGWSQ7VfrrhVdwa8TLycVFCORr/81QsTmsb2VsqJ1l3PlcbPiDKMcpiUeqkGSeiIDKBrqSAxaD+b7TTBJ1YJcZQoe4TBM/V3IiOx1uM4sJMxMUO96E3F/7xuaqIrP2NCpgYEnT8UpbMCpgXhkCmgho8tIVQx+1dMh0QRamyNJVuCt7jyMmnVqt559eKuVqlf53UU0RE6RqfIQ5eojm5RAzURRY/oGb2iN+fJeXHenY/5aMHJM4foD5zPH71xnhg=</latexit>

Can we obtain a covariant formulation of the result?

<latexit sha1_base64="LOAXDskUuyF6S8hBvKhXyT5K0jg=">AAACHXicbVDLSgNBEJz1bXxFPXoZDIKnsCuK3gx68ahgHhBD6J30msHZmWWmNxKCP+LFX/HiQREPXsS/cfI4+CoYKKqqme6KMyUdheFnMDU9Mzs3v7BYWFpeWV0rrm/UnMmtwKowythGDA6V1FglSQobmUVIY4X1+OZ06Nd7aJ00+pL6GbZSuNYykQLIS+3i/ilofovcxARSc+DC9MBK0MQTY9NcjXLcJJy6yC26XNFxu1gKy+EI/C+JJqTEJjhvF9+vOkbkKWoSCpxrRmFGrQFYkkLhXeEqd5iBuIFrbHqqIUXXGoyuu+M7XukMt/HPrzVSv08MIHWun8Y+mQJ13W9vKP7nNXNKjloDqbOcUIvxR0muOBk+rIp3pEVBqu8JCCv9rlx0wYIgX2jBlxD9Pvkvqe2Vo/3ywcVeqXIyqWOBbbFttssidsgq7IydsyoT7J49smf2EjwET8Fr8DaOTgWTmU32A8HHFxPcofA=</latexit>

Is there a set of axioms governing all formulas presented?

<latexit sha1_base64="ai6AhkhDrcNvWUW0W9ZkGgFV3tA=">AAACI3icbVDLSgNBEJz1bXxFPXoZDIKnsCuK4kXRi94UjAoxhN5JbzI4j2WmVwzBf/Hir3jxoIgXD/6Lk5iDr4KBorqrp7vSXElPcfwejYyOjU9MTk2XZmbn5hfKi0vn3hZOYE1YZd1lCh6VNFgjSQovc4egU4UX6fVhv35xg85La86om2NDQ9vITAqgIDXLu8eeUwcdcuAeiduMw6202vO2DT4jTZuDUjyzThcKPA/TPRrC1l6zXImr8QD8L0mGpMKGOGmWX69aVhQ62EUY5etJnFOjB46kUHhXuio85iCuoY31QA1o9I3e4MY7vhaUVn+N8Azxgfrd0QPtfVenoVMDdfzvWl/8r1YvKNtp9KTJC0Ijvj7KCsXJ8n5gvCUdClLdQEA4GXblogMOBIVYSyGE5PfJf8n5RjXZrG6dblT2D4ZxTLEVtsrWWcK22T47YiesxgS7Z4/smb1ED9FT9Bq9fbWOREPPMvuB6OMT4Fikdg==</latexit>

Can we bootstrap them?

<latexit sha1_base64="3iUBXXvT294brZZpClH95tSfKuM=">AAAB/3icbVDLSgNBEJz1GeMrKnjxMhgET2E3KHozmIvHCOYBSQizk04yZHZmmelVQszBX/HiQRGv/oY3/8bJ46CJBQ1FVTfdXWEshUXf//aWlldW19ZTG+nNre2d3czefsXqxHAocy21qYXMghQKyihQQi02wKJQQjXsF8d+9R6MFVrd4SCGZsS6SnQEZ+ikVuawyBR9ABpqjRYNiyn2ILpqZbJ+zp+ALpJgRrJkhlIr89Voa55EoJBLZm098GNsDplBwSWM0o3EQsx4n3Wh7qhiEdjmcHL/iJ44pU072rhSSCfq74khi6wdRKHrjBj27Lw3Fv/z6gl2LptDoeIEQfHpok4iKWo6DoO2hQGOcuAI40a4WynvMcM4usjSLoRg/uVFUsnngrPc+W0+W7iexZEiR+SYnJKAXJACuSElUiacPJJn8krevCfvxXv3PqatS95s5oD8gff5A00WlaY=</latexit>

Is there a systematic approach to construct these formulas beyond N
2
LO?

<latexit sha1_base64="Zd7UHA4dNG4OvWotH3ri/dCY1Zs="></latexit>

Need to generalize SoV to the higher-rank supersymmetric spin chains?

<latexit sha1_base64="bq/xwAmJe7ItFdLn5tmb4V/8iI4="></latexit>

What is the connection between our dressed Q’s and the QSC variables?

<latexit sha1_base64="1gz8iBaYUcaDUGZm59S4ZXDEQmU="></latexit>

Can we derive the perturbative SoV formulas from the hexagon formalism?

<latexit sha1_base64="+dFVDrP2mm2mU7d13TOGW6kqX2E="></latexit>

[Jiang, Komatsu, Kostov, Serban]

<latexit sha1_base64="jM/7KcqAv7l/LYaAVj8HCsPLqP0="></latexit>

Can we access a new class of observables in N = 4 SYM through SOV?

<latexit sha1_base64="fvoPZVvEgRTX40zECmFIzwPNOB4="></latexit>

Baxter/SoV is better suited to continuation in the charges than ABA

<latexit sha1_base64="ebXfLWOyIogff7c4R4uRTxwBRFY=">AAACLHicbVDLSgMxFM3Ud32NunQTLIKrOlMUXfaxcVnRtkJbSia9bYOZZEjuiKX4QW78FUFcKOLW7zAdu/B1IHByzrkk90SJFBaD4NXLzc0vLC4tr+RX19Y3Nv2t7abVqeHQ4FpqcxUxC1IoaKBACVeJARZHElrRdW3qt27AWKHVJY4T6MZsqMRAcIZO6vm1KrtFMIcXukmFpRGgu1GbCoQ+RU25VihUmqWpUBRHQPmImSFYx5milWql5xeCYpCB/iXhjBTIDPWe/9Tpa57GoJBLZm07DBLsTphBwSXc5TuphYTxazaEtqOKxWC7k2zZO7rvlD4daOOOQpqp3ycmLLZ2HEcuGTMc2d/eVPzPa6c4OO1OhEpSBMW/HhqkctrCtDnaFwY4yrEjjBvh/po1wbhrzOZdCeHvlf+SZqkYHhWPz0uFcnVWxzLZJXvkgITkhJTJGamTBuHknjySF/LqPXjP3pv3/hXNebOZHfID3scnMvinjg==</latexit>

Correlation functions of light-ray operators from integrability?

<latexit sha1_base64="PjYhwByRIcqZv9DAx88Kb3l3gGE=">AAACKXicbZDLSgMxFIYz3q23qks3wSK4scyIojuLblwq2CrUUs6kZ9pgJhmSM8JQfB03voobBUXd+iKml4W3HwJf/nMOyfnjTElHYfgeTExOTc/Mzs2XFhaXllfKq2sNZ3IrsC6MMvYqBodKaqyTJIVXmUVIY4WX8c3JoH55i9ZJoy+oyLCVQlfLRAogb7XLtRNjLarhjSe5FgNw3CRcyW6PdiwU3GRogYx1PLEm5VITdi3EUkkqjtrlSlgNh+J/IRpDhY111i4/X3eMyFPUJBQ414zCjFp9sCSFwrvSde4wA3EDXWx61JCia/WHm97xLe90eGKsP5r40P0+0YfUuSKNfWcK1HO/awPzv1ozp+Sw1Zc6ywm1GD2U5IqT4YPYeEdaFKQKDyCs9H/logcWBPlwSz6E6PfKf6GxW432qvvnu5Xa8TiOObbBNtk2i9gBq7FTdsbqTLB79she2GvwEDwFb8HHqHUiGM+ssx8KPr8Ac+an+w==</latexit>

[WIP with Simmons-Du�n, Vieira]

<latexit sha1_base64="/0POUNmItXWjC5D+kooS18ddai4="></latexit>





Before concluding, a brief result:

<latexit sha1_base64="fGCIF2gb6TkComQA/3irptIzq5k=">AAACC3icbVBNS8NAEN3Ur1q/oh69LBbBg5SkKIqnUi8eK9gPaEPZbCbt0s0m7G6EEnr34l/x4kERr/4Bb/4bt20O2vpg4PHeDDPz/IQzpR3n2yqsrK6tbxQ3S1vbO7t79v5BS8WppNCkMY9lxycKOBPQ1Exz6CQSSORzaPujm6nffgCpWCzu9TgBLyIDwUJGiTZS3z6uQxhLwDQWlKcBE4MzTLAvGYRYgkq5vu7bZafizICXiZuTMsrR6NtfvSCmaQRCU06U6rpOor2MSM0oh0mplypICB2RAXQNFSQC5WWzXyb4xCgBNjeZEhrP1N8TGYmUGke+6YyIHqpFbyr+53VTHV55GRNJqkHQ+aIw5VjHeBoMDpgEqvnYEEIlM7diOiSSUG3iK5kQ3MWXl0mrWnHPKxd31XKtnsdRREfoGJ0iF12iGrpFDdREFD2iZ/SK3qwn68V6tz7mrQUrnzlEf2B9/gAMRpps</latexit>



Before concluding, a brief result:

<latexit sha1_base64="fGCIF2gb6TkComQA/3irptIzq5k=">AAACC3icbVBNS8NAEN3Ur1q/oh69LBbBg5SkKIqnUi8eK9gPaEPZbCbt0s0m7G6EEnr34l/x4kERr/4Bb/4bt20O2vpg4PHeDDPz/IQzpR3n2yqsrK6tbxQ3S1vbO7t79v5BS8WppNCkMY9lxycKOBPQ1Exz6CQSSORzaPujm6nffgCpWCzu9TgBLyIDwUJGiTZS3z6uQxhLwDQWlKcBE4MzTLAvGYRYgkq5vu7bZafizICXiZuTMsrR6NtfvSCmaQRCU06U6rpOor2MSM0oh0mplypICB2RAXQNFSQC5WWzXyb4xCgBNjeZEhrP1N8TGYmUGke+6YyIHqpFbyr+53VTHV55GRNJqkHQ+aIw5VjHeBoMDpgEqvnYEEIlM7diOiSSUG3iK5kQ3MWXl0mrWnHPKxd31XKtnsdRREfoGJ0iF12iGrpFDdREFD2iZ/SK3qwn68V6tz7mrQUrnzlEf2B9/gAMRpps</latexit>

Recall: up to NLO, A is an `�1 dimensional integral. No integral for ` = 1!

<latexit sha1_base64="tBhNVBFHusR/r8J1DWbT3KHghNY="></latexit>



Before concluding, a brief result:

<latexit sha1_base64="fGCIF2gb6TkComQA/3irptIzq5k=">AAACC3icbVBNS8NAEN3Ur1q/oh69LBbBg5SkKIqnUi8eK9gPaEPZbCbt0s0m7G6EEnr34l/x4kERr/4Bb/4bt20O2vpg4PHeDDPz/IQzpR3n2yqsrK6tbxQ3S1vbO7t79v5BS8WppNCkMY9lxycKOBPQ1Exz6CQSSORzaPujm6nffgCpWCzu9TgBLyIDwUJGiTZS3z6uQxhLwDQWlKcBE4MzTLAvGYRYgkq5vu7bZafizICXiZuTMsrR6NtfvSCmaQRCU06U6rpOor2MSM0oh0mplypICB2RAXQNFSQC5WWzXyb4xCgBNjeZEhrP1N8TGYmUGke+6YyIHqpFbyr+53VTHV55GRNJqkHQ+aIw5VjHeBoMDpgEqvnYEEIlM7diOiSSUG3iK5kQ3MWXl0mrWnHPKxd31XKtnsdRREfoGJ0iF12iGrpFDdREFD2iZ/SK3qwn68V6tz7mrQUrnzlEf2B9/gAMRpps</latexit>

Recall: up to NLO, A is an `�1 dimensional integral. No integral for ` = 1!

<latexit sha1_base64="tBhNVBFHusR/r8J1DWbT3KHghNY="></latexit>

Actually A`=1 = 1 in our normalization.

<latexit sha1_base64="FV8rwJKB5ZSbh50T+5p6R1YK3ms=">AAACIHicbVDLTgIxFO34RHyhLt00gokrMkM0uCEB3bjERB4JEHKnU6Ch05m0HROc8Clu/BU3LjRGd/o1dgYWCp6kyck59+b2HDfkTGnb/rJWVtfWNzYzW9ntnd29/dzBYVMFkSS0QQIeyLYLinImaEMzzWk7lBR8l9OWO75O/NY9lYoF4k5PQtrzYSjYgBHQRurnyjWiI+B8ggtdH/SIAI9r037cpZxXnGnFKWAmsLmGRSB94OwhXSz2c3m7aKfAy8SZkzyao97PfXa9gEQ+FZpwUKrj2KHuxSA1I5xOs91I0RDIGIa0Y6gAn6penAac4lOjeHgQSPOExqn6eyMGX6mJ75rJJIRa9BLxP68T6cFlL2YijDQVZHZoEHGsA5y0hT0mKdGmHY8Bkcz8FZMRSCDadJo1JTiLkZdJs1R0zosXt6V89WpeRwYdoxN0hhxURlV0g+qogQh6RM/oFb1ZT9aL9W59zEZXrPnOEfoD6/sHKZyi+w==</latexit>



Before concluding, a brief result:

<latexit sha1_base64="fGCIF2gb6TkComQA/3irptIzq5k=">AAACC3icbVBNS8NAEN3Ur1q/oh69LBbBg5SkKIqnUi8eK9gPaEPZbCbt0s0m7G6EEnr34l/x4kERr/4Bb/4bt20O2vpg4PHeDDPz/IQzpR3n2yqsrK6tbxQ3S1vbO7t79v5BS8WppNCkMY9lxycKOBPQ1Exz6CQSSORzaPujm6nffgCpWCzu9TgBLyIDwUJGiTZS3z6uQxhLwDQWlKcBE4MzTLAvGYRYgkq5vu7bZafizICXiZuTMsrR6NtfvSCmaQRCU06U6rpOor2MSM0oh0mplypICB2RAXQNFSQC5WWzXyb4xCgBNjeZEhrP1N8TGYmUGke+6YyIHqpFbyr+53VTHV55GRNJqkHQ+aIw5VjHeBoMDpgEqvnYEEIlM7diOiSSUG3iK5kQ3MWXl0mrWnHPKxd31XKtnsdRREfoGJ0iF12iGrpFDdREFD2iZ/SK3qwn68V6tz7mrQUrnzlEf2B9/gAMRpps</latexit>

Recall: up to NLO, A is an `�1 dimensional integral. No integral for ` = 1!

<latexit sha1_base64="tBhNVBFHusR/r8J1DWbT3KHghNY="></latexit>

Actually A`=1 = 1 in our normalization.

<latexit sha1_base64="FV8rwJKB5ZSbh50T+5p6R1YK3ms=">AAACIHicbVDLTgIxFO34RHyhLt00gokrMkM0uCEB3bjERB4JEHKnU6Ch05m0HROc8Clu/BU3LjRGd/o1dgYWCp6kyck59+b2HDfkTGnb/rJWVtfWNzYzW9ntnd29/dzBYVMFkSS0QQIeyLYLinImaEMzzWk7lBR8l9OWO75O/NY9lYoF4k5PQtrzYSjYgBHQRurnyjWiI+B8ggtdH/SIAI9r037cpZxXnGnFKWAmsLmGRSB94OwhXSz2c3m7aKfAy8SZkzyao97PfXa9gEQ+FZpwUKrj2KHuxSA1I5xOs91I0RDIGIa0Y6gAn6penAac4lOjeHgQSPOExqn6eyMGX6mJ75rJJIRa9BLxP68T6cFlL2YijDQVZHZoEHGsA5y0hT0mKdGmHY8Bkcz8FZMRSCDadJo1JTiLkZdJs1R0zosXt6V89WpeRwYdoxN0hhxURlV0g+qogQh6RM/oFb1ZT9aL9W59zEZXrPnOEfoD6/sHKZyi+w==</latexit>

For L = 2, A`=1 = 1+

<latexit sha1_base64="j8+YTfeXMUzO6KrXTost/TujsV0=">AAACDnicbVDLSsNAFJ3UV62vqEs3g21BUEpSFN0UqoK4cFHBPqAJYTKdtEMnD2YmQgn5Ajf+ihsXirh17c6/cdJmodWzOpxzL/fc40aMCmkYX1phYXFpeaW4Wlpb39jc0rd3OiKMOSZtHLKQ91wkCKMBaUsqGelFnCDfZaTrji8zv3tPuKBhcCcnEbF9NAyoRzGSSnL06lXIYeWmUa8cwYrlIznCiCXnqZNYhLGGmTZMeFhx9LJRM6aAf4mZkzLI0XL0T2sQ4tgngcQMCdE3jUjaCeKSYkbSkhULEiE8RkPSVzRAPhF2Mn0nhVWlDKCngnlhIOFU/bmRIF+Iie+qySywmPcy8T+vH0vvzE5oEMWSBHh2yIsZlCHMuoEDygmWbKIIwpyqrBCPEEdYqgZLqgRz/uW/pFOvmce1k9t6uXmR11EEe2AfHAATnIImuAYt0AYYPIAn8AJetUftWXvT3mejBS3f2QW/oH18A/GomYc=</latexit>



g4
R
⌫(u) Q(u)

Q(i/2) + contact-terms(Qn)

<latexit sha1_base64="YWnAlpai4waSNPQ4IvAvbWteDzM="></latexit>

Before concluding, a brief result:

<latexit sha1_base64="fGCIF2gb6TkComQA/3irptIzq5k=">AAACC3icbVBNS8NAEN3Ur1q/oh69LBbBg5SkKIqnUi8eK9gPaEPZbCbt0s0m7G6EEnr34l/x4kERr/4Bb/4bt20O2vpg4PHeDDPz/IQzpR3n2yqsrK6tbxQ3S1vbO7t79v5BS8WppNCkMY9lxycKOBPQ1Exz6CQSSORzaPujm6nffgCpWCzu9TgBLyIDwUJGiTZS3z6uQxhLwDQWlKcBE4MzTLAvGYRYgkq5vu7bZafizICXiZuTMsrR6NtfvSCmaQRCU06U6rpOor2MSM0oh0mplypICB2RAXQNFSQC5WWzXyb4xCgBNjeZEhrP1N8TGYmUGke+6YyIHqpFbyr+53VTHV55GRNJqkHQ+aIw5VjHeBoMDpgEqvnYEEIlM7diOiSSUG3iK5kQ3MWXl0mrWnHPKxd31XKtnsdRREfoGJ0iF12iGrpFDdREFD2iZ/SK3qwn68V6tz7mrQUrnzlEf2B9/gAMRpps</latexit>

Recall: up to NLO, A is an `�1 dimensional integral. No integral for ` = 1!

<latexit sha1_base64="tBhNVBFHusR/r8J1DWbT3KHghNY="></latexit>

Actually A`=1 = 1 in our normalization.

<latexit sha1_base64="FV8rwJKB5ZSbh50T+5p6R1YK3ms=">AAACIHicbVDLTgIxFO34RHyhLt00gokrMkM0uCEB3bjERB4JEHKnU6Ch05m0HROc8Clu/BU3LjRGd/o1dgYWCp6kyck59+b2HDfkTGnb/rJWVtfWNzYzW9ntnd29/dzBYVMFkSS0QQIeyLYLinImaEMzzWk7lBR8l9OWO75O/NY9lYoF4k5PQtrzYSjYgBHQRurnyjWiI+B8ggtdH/SIAI9r037cpZxXnGnFKWAmsLmGRSB94OwhXSz2c3m7aKfAy8SZkzyao97PfXa9gEQ+FZpwUKrj2KHuxSA1I5xOs91I0RDIGIa0Y6gAn6penAac4lOjeHgQSPOExqn6eyMGX6mJ75rJJIRa9BLxP68T6cFlL2YijDQVZHZoEHGsA5y0hT0mKdGmHY8Bkcz8FZMRSCDadJo1JTiLkZdJs1R0zosXt6V89WpeRwYdoxN0hhxURlV0g+qogQh6RM/oFb1ZT9aL9W59zEZXrPnOEfoD6/sHKZyi+w==</latexit>

For L = 2, A`=1 = 1+

<latexit sha1_base64="j8+YTfeXMUzO6KrXTost/TujsV0=">AAACDnicbVDLSsNAFJ3UV62vqEs3g21BUEpSFN0UqoK4cFHBPqAJYTKdtEMnD2YmQgn5Ajf+ihsXirh17c6/cdJmodWzOpxzL/fc40aMCmkYX1phYXFpeaW4Wlpb39jc0rd3OiKMOSZtHLKQ91wkCKMBaUsqGelFnCDfZaTrji8zv3tPuKBhcCcnEbF9NAyoRzGSSnL06lXIYeWmUa8cwYrlIznCiCXnqZNYhLGGmTZMeFhx9LJRM6aAf4mZkzLI0XL0T2sQ4tgngcQMCdE3jUjaCeKSYkbSkhULEiE8RkPSVzRAPhF2Mn0nhVWlDKCngnlhIOFU/bmRIF+Iie+qySywmPcy8T+vH0vvzE5oEMWSBHh2yIsZlCHMuoEDygmWbKIIwpyqrBCPEEdYqgZLqgRz/uW/pFOvmce1k9t6uXmR11EEe2AfHAATnIImuAYt0AYYPIAn8AJetUftWXvT3mejBS3f2QW/oH18A/GomYc=</latexit>



⌫(u) = i⇡�i(u+i/2)⇡2 tanh(⇡u)
2(u+i/2)3 cosh2(⇡u)

<latexit sha1_base64="s84YCHaFtgyg2wYgA/P4M23QODU="></latexit>

g4
R
⌫(u) Q(u)

Q(i/2) + contact-terms(Qn)

<latexit sha1_base64="YWnAlpai4waSNPQ4IvAvbWteDzM="></latexit>

Before concluding, a brief result:

<latexit sha1_base64="fGCIF2gb6TkComQA/3irptIzq5k=">AAACC3icbVBNS8NAEN3Ur1q/oh69LBbBg5SkKIqnUi8eK9gPaEPZbCbt0s0m7G6EEnr34l/x4kERr/4Bb/4bt20O2vpg4PHeDDPz/IQzpR3n2yqsrK6tbxQ3S1vbO7t79v5BS8WppNCkMY9lxycKOBPQ1Exz6CQSSORzaPujm6nffgCpWCzu9TgBLyIDwUJGiTZS3z6uQxhLwDQWlKcBE4MzTLAvGYRYgkq5vu7bZafizICXiZuTMsrR6NtfvSCmaQRCU06U6rpOor2MSM0oh0mplypICB2RAXQNFSQC5WWzXyb4xCgBNjeZEhrP1N8TGYmUGke+6YyIHqpFbyr+53VTHV55GRNJqkHQ+aIw5VjHeBoMDpgEqvnYEEIlM7diOiSSUG3iK5kQ3MWXl0mrWnHPKxd31XKtnsdRREfoGJ0iF12iGrpFDdREFD2iZ/SK3qwn68V6tz7mrQUrnzlEf2B9/gAMRpps</latexit>

Recall: up to NLO, A is an `�1 dimensional integral. No integral for ` = 1!

<latexit sha1_base64="tBhNVBFHusR/r8J1DWbT3KHghNY="></latexit>

Actually A`=1 = 1 in our normalization.

<latexit sha1_base64="FV8rwJKB5ZSbh50T+5p6R1YK3ms=">AAACIHicbVDLTgIxFO34RHyhLt00gokrMkM0uCEB3bjERB4JEHKnU6Ch05m0HROc8Clu/BU3LjRGd/o1dgYWCp6kyck59+b2HDfkTGnb/rJWVtfWNzYzW9ntnd29/dzBYVMFkSS0QQIeyLYLinImaEMzzWk7lBR8l9OWO75O/NY9lYoF4k5PQtrzYSjYgBHQRurnyjWiI+B8ggtdH/SIAI9r037cpZxXnGnFKWAmsLmGRSB94OwhXSz2c3m7aKfAy8SZkzyao97PfXa9gEQ+FZpwUKrj2KHuxSA1I5xOs91I0RDIGIa0Y6gAn6penAac4lOjeHgQSPOExqn6eyMGX6mJ75rJJIRa9BLxP68T6cFlL2YijDQVZHZoEHGsA5y0hT0mKdGmHY8Bkcz8FZMRSCDadJo1JTiLkZdJs1R0zosXt6V89WpeRwYdoxN0hhxURlV0g+qogQh6RM/oFb1ZT9aL9W59zEZXrPnOEfoD6/sHKZyi+w==</latexit>

For L = 2, A`=1 = 1+

<latexit sha1_base64="j8+YTfeXMUzO6KrXTost/TujsV0=">AAACDnicbVDLSsNAFJ3UV62vqEs3g21BUEpSFN0UqoK4cFHBPqAJYTKdtEMnD2YmQgn5Ajf+ihsXirh17c6/cdJmodWzOpxzL/fc40aMCmkYX1phYXFpeaW4Wlpb39jc0rd3OiKMOSZtHLKQ91wkCKMBaUsqGelFnCDfZaTrji8zv3tPuKBhcCcnEbF9NAyoRzGSSnL06lXIYeWmUa8cwYrlIznCiCXnqZNYhLGGmTZMeFhx9LJRM6aAf4mZkzLI0XL0T2sQ4tgngcQMCdE3jUjaCeKSYkbSkhULEiE8RkPSVzRAPhF2Mn0nhVWlDKCngnlhIOFU/bmRIF+Iie+qySywmPcy8T+vH0vvzE5oEMWSBHh2yIsZlCHMuoEDygmWbKIIwpyqrBCPEEdYqgZLqgRz/uW/pFOvmce1k9t6uXmR11EEe2AfHAATnIImuAYt0AYYPIAn8AJetUftWXvT3mejBS3f2QW/oH18A/GomYc=</latexit>



⌫(u) = i⇡�i(u+i/2)⇡2 tanh(⇡u)
2(u+i/2)3 cosh2(⇡u)

<latexit sha1_base64="s84YCHaFtgyg2wYgA/P4M23QODU="></latexit>

g4
R
⌫(u) Q(u)

Q(i/2) + contact-terms(Qn)

<latexit sha1_base64="YWnAlpai4waSNPQ4IvAvbWteDzM="></latexit>

Before concluding, a brief result:

<latexit sha1_base64="fGCIF2gb6TkComQA/3irptIzq5k=">AAACC3icbVBNS8NAEN3Ur1q/oh69LBbBg5SkKIqnUi8eK9gPaEPZbCbt0s0m7G6EEnr34l/x4kERr/4Bb/4bt20O2vpg4PHeDDPz/IQzpR3n2yqsrK6tbxQ3S1vbO7t79v5BS8WppNCkMY9lxycKOBPQ1Exz6CQSSORzaPujm6nffgCpWCzu9TgBLyIDwUJGiTZS3z6uQxhLwDQWlKcBE4MzTLAvGYRYgkq5vu7bZafizICXiZuTMsrR6NtfvSCmaQRCU06U6rpOor2MSM0oh0mplypICB2RAXQNFSQC5WWzXyb4xCgBNjeZEhrP1N8TGYmUGke+6YyIHqpFbyr+53VTHV55GRNJqkHQ+aIw5VjHeBoMDpgEqvnYEEIlM7diOiSSUG3iK5kQ3MWXl0mrWnHPKxd31XKtnsdRREfoGJ0iF12iGrpFDdREFD2iZ/SK3qwn68V6tz7mrQUrnzlEf2B9/gAMRpps</latexit>

Recall: up to NLO, A is an `�1 dimensional integral. No integral for ` = 1!

<latexit sha1_base64="tBhNVBFHusR/r8J1DWbT3KHghNY="></latexit>

Actually A`=1 = 1 in our normalization.

<latexit sha1_base64="FV8rwJKB5ZSbh50T+5p6R1YK3ms=">AAACIHicbVDLTgIxFO34RHyhLt00gokrMkM0uCEB3bjERB4JEHKnU6Ch05m0HROc8Clu/BU3LjRGd/o1dgYWCp6kyck59+b2HDfkTGnb/rJWVtfWNzYzW9ntnd29/dzBYVMFkSS0QQIeyLYLinImaEMzzWk7lBR8l9OWO75O/NY9lYoF4k5PQtrzYSjYgBHQRurnyjWiI+B8ggtdH/SIAI9r037cpZxXnGnFKWAmsLmGRSB94OwhXSz2c3m7aKfAy8SZkzyao97PfXa9gEQ+FZpwUKrj2KHuxSA1I5xOs91I0RDIGIa0Y6gAn6penAac4lOjeHgQSPOExqn6eyMGX6mJ75rJJIRa9BLxP68T6cFlL2YijDQVZHZoEHGsA5y0hT0mKdGmHY8Bkcz8FZMRSCDadJo1JTiLkZdJs1R0zosXt6V89WpeRwYdoxN0hhxURlV0g+qogQh6RM/oFb1ZT9aL9W59zEZXrPnOEfoD6/sHKZyi+w==</latexit>

For L = 2, A`=1 = 1+

<latexit sha1_base64="j8+YTfeXMUzO6KrXTost/TujsV0=">AAACDnicbVDLSsNAFJ3UV62vqEs3g21BUEpSFN0UqoK4cFHBPqAJYTKdtEMnD2YmQgn5Ajf+ihsXirh17c6/cdJmodWzOpxzL/fc40aMCmkYX1phYXFpeaW4Wlpb39jc0rd3OiKMOSZtHLKQ91wkCKMBaUsqGelFnCDfZaTrji8zv3tPuKBhcCcnEbF9NAyoRzGSSnL06lXIYeWmUa8cwYrlIznCiCXnqZNYhLGGmTZMeFhx9LJRM6aAf4mZkzLI0XL0T2sQ4tgngcQMCdE3jUjaCeKSYkbSkhULEiE8RkPSVzRAPhF2Mn0nhVWlDKCngnlhIOFU/bmRIF+Iie+qySywmPcy8T+vH0vvzE5oEMWSBHh2yIsZlCHMuoEDygmWbKIIwpyqrBCPEEdYqgZLqgRz/uW/pFOvmce1k9t6uXmR11EEe2AfHAATnIImuAYt0AYYPIAn8AJetUftWXvT3mejBS3f2QW/oH18A/GomYc=</latexit>

Lesson: in general should expect more integrals at higher loops.

<latexit sha1_base64="+slKVXgNxdBBYYiAryg0X5dRP6o="></latexit>



⌫(u) = i⇡�i(u+i/2)⇡2 tanh(⇡u)
2(u+i/2)3 cosh2(⇡u)

<latexit sha1_base64="s84YCHaFtgyg2wYgA/P4M23QODU="></latexit>

Finite d.o.f. spin-chain

<latexit sha1_base64="w/ZBUL0AbKrSdv+g6AowB+6Ml1Y=">AAACAXicbVDLSsNAFJ3UV62vqhvBzWAR3BiSouiyKIjLCvYBbSiTyU07dDIJMxOhhLrxV9y4UMStf+HOv3HaZqGtBwYO59zLnXP8hDOlHefbKiwtr6yuFddLG5tb2zvl3b2milNJoUFjHsu2TxRwJqChmebQTiSQyOfQ8ofXE7/1AFKxWNzrUQJeRPqChYwSbaRe+eCGCaYBB3ZshzZWCROndECYsSqO7UyBF4mbkwrKUe+Vv7pBTNMIhKacKNVxnUR7GZGaUQ7jUjdVkBA6JH3oGCpIBMrLpgnG+NgoAQ5jaZ7QeKr+3shIpNQo8s1kRPRAzXsT8T+vk+rw0suYSFINgs4OhSnHOsaTOnDAJFDNR4YQKpn5KzbxJaHalFYyJbjzkRdJs2q7Z/b5XbVSu8rrKKJDdIROkIsuUA3dojpqIIoe0TN6RW/Wk/VivVsfs9GCle/soz+wPn8A7z2V7Q==</latexit>

�!

<latexit sha1_base64="QJSawTUSDfpPX8950lFp1F9vgJk=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJVdqeix6MVjBfsB7VKyaXYbmk2WJKvU0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhSln2njet1NYW9/Y3Cpul3Z29/bL7sFhS8tMEdokkkvVCbGmnAnaNMxw2kkVxUnIaTsc3cz89gNVmklxb8YpDRIcCxYxgo2V+m65x6WIFYuHBislH/tuxat6c6BV4uekAjkafferN5AkS6gwhGOtu76XmmCClWGE02mpl2maYjLCMe1aKnBCdTCZHz5Fp1YZoEgqW8Kgufp7YoITrcdJaDsTbIZ62ZuJ/3ndzERXwYSJNDNUkMWiKOPISDRLAQ2YosTwsSWYKGZvRWSIFSbGZlWyIfjLL6+S1nnVr1Uv7mqV+nUeRxGO4QTOwIdLqMMtNKAJBDJ4hld4c56cF+fd+Vi0Fpx85gj+wPn8AXTQk54=</latexit>

1 d.o.f gauge-theory/strings

<latexit sha1_base64="ReIQ6yDVCu85/TpMw73aTA2zx7M=">AAACDHicbVDLSgMxFM3UV62vqks3wSq4cZwRRZdFNy4VrC20RTLpnWloJhmSO8JQ/AA3/oobF4q49QPc+TemtQtfBwKHc87l5p4ok8JiEHx4panpmdm58nxlYXFpeaW6unZldW44NLiW2rQiZkEKBQ0UKKGVGWBpJKEZDU5HfvMGjBVaXWKRQTdliRKx4AyddF2tbXWEirHYoj1f+zFNWJ7ALvZBm2LPohEqsS4V+MEY9C8JJ6RGJji/rr53eprnKSjkklnbDoMMu0NmUHAJt5VObiFjfMASaDuqWAq2Oxwfc0u3ndKjsTbuKaRj9fvEkKXWFmnkkinDvv3tjcT/vHaO8XF3KFSWIyj+tSjOJUVNR83QnjDAURaOMG6E+yvlfWYYR9dfxZUQ/j75L7na98MD//Biv1Y/mdRRJhtkk+yQkByROjkj56RBOLkjD+SJPHv33qP34r1+RUveZGad/ID39gmY6Zq8</latexit>

increase coupling

<latexit sha1_base64="dWmi9fYFBL1nVsrNo4FxxrZZAA8=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgqswURZdFNy4r2Ae0Q8mkd9rQTDIkGaWM/RQ3LhRx65e4829M21lo64HA4ZxzuTcnTDjTxvO+ncLa+sbmVnG7tLO7t3/glg9bWqaKQpNKLlUnJBo4E9A0zHDoJApIHHJoh+Obmd9+AKWZFPdmkkAQk6FgEaPEWKnvlpmgNq8BU5nahWLYdyte1ZsDrxI/JxWUo9F3v3oDSdMYhKGcaN31vcQEGVGGUQ7TUi/VkBA6JkPoWipIDDrI5qdP8alVBjiSyj5h8Fz9PZGRWOtJHNpkTMxIL3sz8T+vm5roKsiYSFIDgi4WRSnHRuJZD3jAFFDDJ5YQqpi9FdMRUYQa21bJluAvf3mVtGpV/7x6cVer1K/zOoroGJ2gM+SjS1RHt6iBmoiiR/SMXtGb8+S8OO/OxyJacPKZI/QHzucPe+eUJg==</latexit>

g4
R
⌫(u) Q(u)

Q(i/2) + contact-terms(Qn)

<latexit sha1_base64="YWnAlpai4waSNPQ4IvAvbWteDzM="></latexit>

Before concluding, a brief result:

<latexit sha1_base64="fGCIF2gb6TkComQA/3irptIzq5k=">AAACC3icbVBNS8NAEN3Ur1q/oh69LBbBg5SkKIqnUi8eK9gPaEPZbCbt0s0m7G6EEnr34l/x4kERr/4Bb/4bt20O2vpg4PHeDDPz/IQzpR3n2yqsrK6tbxQ3S1vbO7t79v5BS8WppNCkMY9lxycKOBPQ1Exz6CQSSORzaPujm6nffgCpWCzu9TgBLyIDwUJGiTZS3z6uQxhLwDQWlKcBE4MzTLAvGYRYgkq5vu7bZafizICXiZuTMsrR6NtfvSCmaQRCU06U6rpOor2MSM0oh0mplypICB2RAXQNFSQC5WWzXyb4xCgBNjeZEhrP1N8TGYmUGke+6YyIHqpFbyr+53VTHV55GRNJqkHQ+aIw5VjHeBoMDpgEqvnYEEIlM7diOiSSUG3iK5kQ3MWXl0mrWnHPKxd31XKtnsdRREfoGJ0iF12iGrpFDdREFD2iZ/SK3qwn68V6tz7mrQUrnzlEf2B9/gAMRpps</latexit>

Recall: up to NLO, A is an `�1 dimensional integral. No integral for ` = 1!

<latexit sha1_base64="tBhNVBFHusR/r8J1DWbT3KHghNY="></latexit>

Actually A`=1 = 1 in our normalization.

<latexit sha1_base64="FV8rwJKB5ZSbh50T+5p6R1YK3ms=">AAACIHicbVDLTgIxFO34RHyhLt00gokrMkM0uCEB3bjERB4JEHKnU6Ch05m0HROc8Clu/BU3LjRGd/o1dgYWCp6kyck59+b2HDfkTGnb/rJWVtfWNzYzW9ntnd29/dzBYVMFkSS0QQIeyLYLinImaEMzzWk7lBR8l9OWO75O/NY9lYoF4k5PQtrzYSjYgBHQRurnyjWiI+B8ggtdH/SIAI9r037cpZxXnGnFKWAmsLmGRSB94OwhXSz2c3m7aKfAy8SZkzyao97PfXa9gEQ+FZpwUKrj2KHuxSA1I5xOs91I0RDIGIa0Y6gAn6penAac4lOjeHgQSPOExqn6eyMGX6mJ75rJJIRa9BLxP68T6cFlL2YijDQVZHZoEHGsA5y0hT0mKdGmHY8Bkcz8FZMRSCDadJo1JTiLkZdJs1R0zosXt6V89WpeRwYdoxN0hhxURlV0g+qogQh6RM/oFb1ZT9aL9W59zEZXrPnOEfoD6/sHKZyi+w==</latexit>

For L = 2, A`=1 = 1+

<latexit sha1_base64="j8+YTfeXMUzO6KrXTost/TujsV0=">AAACDnicbVDLSsNAFJ3UV62vqEs3g21BUEpSFN0UqoK4cFHBPqAJYTKdtEMnD2YmQgn5Ajf+ihsXirh17c6/cdJmodWzOpxzL/fc40aMCmkYX1phYXFpeaW4Wlpb39jc0rd3OiKMOSZtHLKQ91wkCKMBaUsqGelFnCDfZaTrji8zv3tPuKBhcCcnEbF9NAyoRzGSSnL06lXIYeWmUa8cwYrlIznCiCXnqZNYhLGGmTZMeFhx9LJRM6aAf4mZkzLI0XL0T2sQ4tgngcQMCdE3jUjaCeKSYkbSkhULEiE8RkPSVzRAPhF2Mn0nhVWlDKCngnlhIOFU/bmRIF+Iie+qySywmPcy8T+vH0vvzE5oEMWSBHh2yIsZlCHMuoEDygmWbKIIwpyqrBCPEEdYqgZLqgRz/uW/pFOvmce1k9t6uXmR11EEe2AfHAATnIImuAYt0AYYPIAn8AJetUftWXvT3mejBS3f2QW/oH18A/GomYc=</latexit>

Lesson: in general should expect more integrals at higher loops.

<latexit sha1_base64="+slKVXgNxdBBYYiAryg0X5dRP6o="></latexit>



⌫(u) = i⇡�i(u+i/2)⇡2 tanh(⇡u)
2(u+i/2)3 cosh2(⇡u)

<latexit sha1_base64="s84YCHaFtgyg2wYgA/P4M23QODU="></latexit>

Finite d.o.f. spin-chain

<latexit sha1_base64="w/ZBUL0AbKrSdv+g6AowB+6Ml1Y=">AAACAXicbVDLSsNAFJ3UV62vqhvBzWAR3BiSouiyKIjLCvYBbSiTyU07dDIJMxOhhLrxV9y4UMStf+HOv3HaZqGtBwYO59zLnXP8hDOlHefbKiwtr6yuFddLG5tb2zvl3b2milNJoUFjHsu2TxRwJqChmebQTiSQyOfQ8ofXE7/1AFKxWNzrUQJeRPqChYwSbaRe+eCGCaYBB3ZshzZWCROndECYsSqO7UyBF4mbkwrKUe+Vv7pBTNMIhKacKNVxnUR7GZGaUQ7jUjdVkBA6JH3oGCpIBMrLpgnG+NgoAQ5jaZ7QeKr+3shIpNQo8s1kRPRAzXsT8T+vk+rw0suYSFINgs4OhSnHOsaTOnDAJFDNR4YQKpn5KzbxJaHalFYyJbjzkRdJs2q7Z/b5XbVSu8rrKKJDdIROkIsuUA3dojpqIIoe0TN6RW/Wk/VivVsfs9GCle/soz+wPn8A7z2V7Q==</latexit>

�!

<latexit sha1_base64="QJSawTUSDfpPX8950lFp1F9vgJk=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJVdqeix6MVjBfsB7VKyaXYbmk2WJKvU0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhSln2njet1NYW9/Y3Cpul3Z29/bL7sFhS8tMEdokkkvVCbGmnAnaNMxw2kkVxUnIaTsc3cz89gNVmklxb8YpDRIcCxYxgo2V+m65x6WIFYuHBislH/tuxat6c6BV4uekAjkafferN5AkS6gwhGOtu76XmmCClWGE02mpl2maYjLCMe1aKnBCdTCZHz5Fp1YZoEgqW8Kgufp7YoITrcdJaDsTbIZ62ZuJ/3ndzERXwYSJNDNUkMWiKOPISDRLAQ2YosTwsSWYKGZvRWSIFSbGZlWyIfjLL6+S1nnVr1Uv7mqV+nUeRxGO4QTOwIdLqMMtNKAJBDJ4hld4c56cF+fd+Vi0Fpx85gj+wPn8AXTQk54=</latexit>

1 d.o.f gauge-theory/strings

<latexit sha1_base64="ReIQ6yDVCu85/TpMw73aTA2zx7M=">AAACDHicbVDLSgMxFM3UV62vqks3wSq4cZwRRZdFNy4VrC20RTLpnWloJhmSO8JQ/AA3/oobF4q49QPc+TemtQtfBwKHc87l5p4ok8JiEHx4panpmdm58nxlYXFpeaW6unZldW44NLiW2rQiZkEKBQ0UKKGVGWBpJKEZDU5HfvMGjBVaXWKRQTdliRKx4AyddF2tbXWEirHYoj1f+zFNWJ7ALvZBm2LPohEqsS4V+MEY9C8JJ6RGJji/rr53eprnKSjkklnbDoMMu0NmUHAJt5VObiFjfMASaDuqWAq2Oxwfc0u3ndKjsTbuKaRj9fvEkKXWFmnkkinDvv3tjcT/vHaO8XF3KFSWIyj+tSjOJUVNR83QnjDAURaOMG6E+yvlfWYYR9dfxZUQ/j75L7na98MD//Biv1Y/mdRRJhtkk+yQkByROjkj56RBOLkjD+SJPHv33qP34r1+RUveZGad/ID39gmY6Zq8</latexit>

increase coupling

<latexit sha1_base64="dWmi9fYFBL1nVsrNo4FxxrZZAA8=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgqswURZdFNy4r2Ae0Q8mkd9rQTDIkGaWM/RQ3LhRx65e4829M21lo64HA4ZxzuTcnTDjTxvO+ncLa+sbmVnG7tLO7t3/glg9bWqaKQpNKLlUnJBo4E9A0zHDoJApIHHJoh+Obmd9+AKWZFPdmkkAQk6FgEaPEWKnvlpmgNq8BU5nahWLYdyte1ZsDrxI/JxWUo9F3v3oDSdMYhKGcaN31vcQEGVGGUQ7TUi/VkBA6JkPoWipIDDrI5qdP8alVBjiSyj5h8Fz9PZGRWOtJHNpkTMxIL3sz8T+vm5roKsiYSFIDgi4WRSnHRuJZD3jAFFDDJ5YQqpi9FdMRUYQa21bJluAvf3mVtGpV/7x6cVer1K/zOoroGJ2gM+SjS1RHt6iBmoiiR/SMXtGb8+S8OO/OxyJacPKZI/QHzucPe+eUJg==</latexit>

g4
R
⌫(u) Q(u)

Q(i/2) + contact-terms(Qn)

<latexit sha1_base64="YWnAlpai4waSNPQ4IvAvbWteDzM="></latexit>

Before concluding, a brief result:

<latexit sha1_base64="fGCIF2gb6TkComQA/3irptIzq5k=">AAACC3icbVBNS8NAEN3Ur1q/oh69LBbBg5SkKIqnUi8eK9gPaEPZbCbt0s0m7G6EEnr34l/x4kERr/4Bb/4bt20O2vpg4PHeDDPz/IQzpR3n2yqsrK6tbxQ3S1vbO7t79v5BS8WppNCkMY9lxycKOBPQ1Exz6CQSSORzaPujm6nffgCpWCzu9TgBLyIDwUJGiTZS3z6uQxhLwDQWlKcBE4MzTLAvGYRYgkq5vu7bZafizICXiZuTMsrR6NtfvSCmaQRCU06U6rpOor2MSM0oh0mplypICB2RAXQNFSQC5WWzXyb4xCgBNjeZEhrP1N8TGYmUGke+6YyIHqpFbyr+53VTHV55GRNJqkHQ+aIw5VjHeBoMDpgEqvnYEEIlM7diOiSSUG3iK5kQ3MWXl0mrWnHPKxd31XKtnsdRREfoGJ0iF12iGrpFDdREFD2iZ/SK3qwn68V6tz7mrQUrnzlEf2B9/gAMRpps</latexit>

Recall: up to NLO, A is an `�1 dimensional integral. No integral for ` = 1!

<latexit sha1_base64="tBhNVBFHusR/r8J1DWbT3KHghNY="></latexit>

Actually A`=1 = 1 in our normalization.

<latexit sha1_base64="FV8rwJKB5ZSbh50T+5p6R1YK3ms=">AAACIHicbVDLTgIxFO34RHyhLt00gokrMkM0uCEB3bjERB4JEHKnU6Ch05m0HROc8Clu/BU3LjRGd/o1dgYWCp6kyck59+b2HDfkTGnb/rJWVtfWNzYzW9ntnd29/dzBYVMFkSS0QQIeyLYLinImaEMzzWk7lBR8l9OWO75O/NY9lYoF4k5PQtrzYSjYgBHQRurnyjWiI+B8ggtdH/SIAI9r037cpZxXnGnFKWAmsLmGRSB94OwhXSz2c3m7aKfAy8SZkzyao97PfXa9gEQ+FZpwUKrj2KHuxSA1I5xOs91I0RDIGIa0Y6gAn6penAac4lOjeHgQSPOExqn6eyMGX6mJ75rJJIRa9BLxP68T6cFlL2YijDQVZHZoEHGsA5y0hT0mKdGmHY8Bkcz8FZMRSCDadJo1JTiLkZdJs1R0zosXt6V89WpeRwYdoxN0hhxURlV0g+qogQh6RM/oFb1ZT9aL9W59zEZXrPnOEfoD6/sHKZyi+w==</latexit>

For L = 2, A`=1 = 1+

<latexit sha1_base64="j8+YTfeXMUzO6KrXTost/TujsV0=">AAACDnicbVDLSsNAFJ3UV62vqEs3g21BUEpSFN0UqoK4cFHBPqAJYTKdtEMnD2YmQgn5Ajf+ihsXirh17c6/cdJmodWzOpxzL/fc40aMCmkYX1phYXFpeaW4Wlpb39jc0rd3OiKMOSZtHLKQ91wkCKMBaUsqGelFnCDfZaTrji8zv3tPuKBhcCcnEbF9NAyoRzGSSnL06lXIYeWmUa8cwYrlIznCiCXnqZNYhLGGmTZMeFhx9LJRM6aAf4mZkzLI0XL0T2sQ4tgngcQMCdE3jUjaCeKSYkbSkhULEiE8RkPSVzRAPhF2Mn0nhVWlDKCngnlhIOFU/bmRIF+Iie+qySywmPcy8T+vH0vvzE5oEMWSBHh2yIsZlCHMuoEDygmWbKIIwpyqrBCPEEdYqgZLqgRz/uW/pFOvmce1k9t6uXmR11EEe2AfHAATnIImuAYt0AYYPIAn8AJetUftWXvT3mejBS3f2QW/oH18A/GomYc=</latexit>

Lesson: in general should expect more integrals at higher loops.

<latexit sha1_base64="+slKVXgNxdBBYYiAryg0X5dRP6o="></latexit>

So far no dependence on `23 anywhere in the talk.

<latexit sha1_base64="x8W6te6qEk3i14FkMkxn1xGRj/E="></latexit>



⌫(u) = i⇡�i(u+i/2)⇡2 tanh(⇡u)
2(u+i/2)3 cosh2(⇡u)

<latexit sha1_base64="s84YCHaFtgyg2wYgA/P4M23QODU="></latexit>

Finite d.o.f. spin-chain

<latexit sha1_base64="w/ZBUL0AbKrSdv+g6AowB+6Ml1Y=">AAACAXicbVDLSsNAFJ3UV62vqhvBzWAR3BiSouiyKIjLCvYBbSiTyU07dDIJMxOhhLrxV9y4UMStf+HOv3HaZqGtBwYO59zLnXP8hDOlHefbKiwtr6yuFddLG5tb2zvl3b2milNJoUFjHsu2TxRwJqChmebQTiSQyOfQ8ofXE7/1AFKxWNzrUQJeRPqChYwSbaRe+eCGCaYBB3ZshzZWCROndECYsSqO7UyBF4mbkwrKUe+Vv7pBTNMIhKacKNVxnUR7GZGaUQ7jUjdVkBA6JH3oGCpIBMrLpgnG+NgoAQ5jaZ7QeKr+3shIpNQo8s1kRPRAzXsT8T+vk+rw0suYSFINgs4OhSnHOsaTOnDAJFDNR4YQKpn5KzbxJaHalFYyJbjzkRdJs2q7Z/b5XbVSu8rrKKJDdIROkIsuUA3dojpqIIoe0TN6RW/Wk/VivVsfs9GCle/soz+wPn8A7z2V7Q==</latexit>

�!

<latexit sha1_base64="QJSawTUSDfpPX8950lFp1F9vgJk=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJVdqeix6MVjBfsB7VKyaXYbmk2WJKvU0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhSln2njet1NYW9/Y3Cpul3Z29/bL7sFhS8tMEdokkkvVCbGmnAnaNMxw2kkVxUnIaTsc3cz89gNVmklxb8YpDRIcCxYxgo2V+m65x6WIFYuHBislH/tuxat6c6BV4uekAjkafferN5AkS6gwhGOtu76XmmCClWGE02mpl2maYjLCMe1aKnBCdTCZHz5Fp1YZoEgqW8Kgufp7YoITrcdJaDsTbIZ62ZuJ/3ndzERXwYSJNDNUkMWiKOPISDRLAQ2YosTwsSWYKGZvRWSIFSbGZlWyIfjLL6+S1nnVr1Uv7mqV+nUeRxGO4QTOwIdLqMMtNKAJBDJ4hld4c56cF+fd+Vi0Fpx85gj+wPn8AXTQk54=</latexit>

1 d.o.f gauge-theory/strings

<latexit sha1_base64="ReIQ6yDVCu85/TpMw73aTA2zx7M=">AAACDHicbVDLSgMxFM3UV62vqks3wSq4cZwRRZdFNy4VrC20RTLpnWloJhmSO8JQ/AA3/oobF4q49QPc+TemtQtfBwKHc87l5p4ok8JiEHx4panpmdm58nxlYXFpeaW6unZldW44NLiW2rQiZkEKBQ0UKKGVGWBpJKEZDU5HfvMGjBVaXWKRQTdliRKx4AyddF2tbXWEirHYoj1f+zFNWJ7ALvZBm2LPohEqsS4V+MEY9C8JJ6RGJji/rr53eprnKSjkklnbDoMMu0NmUHAJt5VObiFjfMASaDuqWAq2Oxwfc0u3ndKjsTbuKaRj9fvEkKXWFmnkkinDvv3tjcT/vHaO8XF3KFSWIyj+tSjOJUVNR83QnjDAURaOMG6E+yvlfWYYR9dfxZUQ/j75L7na98MD//Biv1Y/mdRRJhtkk+yQkByROjkj56RBOLkjD+SJPHv33qP34r1+RUveZGad/ID39gmY6Zq8</latexit>

increase coupling

<latexit sha1_base64="dWmi9fYFBL1nVsrNo4FxxrZZAA8=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgqswURZdFNy4r2Ae0Q8mkd9rQTDIkGaWM/RQ3LhRx65e4829M21lo64HA4ZxzuTcnTDjTxvO+ncLa+sbmVnG7tLO7t3/glg9bWqaKQpNKLlUnJBo4E9A0zHDoJApIHHJoh+Obmd9+AKWZFPdmkkAQk6FgEaPEWKnvlpmgNq8BU5nahWLYdyte1ZsDrxI/JxWUo9F3v3oDSdMYhKGcaN31vcQEGVGGUQ7TUi/VkBA6JkPoWipIDDrI5qdP8alVBjiSyj5h8Fz9PZGRWOtJHNpkTMxIL3sz8T+vm5roKsiYSFIDgi4WRSnHRuJZD3jAFFDDJ5YQqpi9FdMRUYQa21bJluAvf3mVtGpV/7x6cVer1K/zOoroGJ2gM+SjS1RHt6iBmoiiR/SMXtGb8+S8OO/OxyJacPKZI/QHzucPe+eUJg==</latexit>

g4
R
⌫(u) Q(u)

Q(i/2) + contact-terms(Qn)

<latexit sha1_base64="YWnAlpai4waSNPQ4IvAvbWteDzM="></latexit>

Before concluding, a brief result:

<latexit sha1_base64="fGCIF2gb6TkComQA/3irptIzq5k=">AAACC3icbVBNS8NAEN3Ur1q/oh69LBbBg5SkKIqnUi8eK9gPaEPZbCbt0s0m7G6EEnr34l/x4kERr/4Bb/4bt20O2vpg4PHeDDPz/IQzpR3n2yqsrK6tbxQ3S1vbO7t79v5BS8WppNCkMY9lxycKOBPQ1Exz6CQSSORzaPujm6nffgCpWCzu9TgBLyIDwUJGiTZS3z6uQxhLwDQWlKcBE4MzTLAvGYRYgkq5vu7bZafizICXiZuTMsrR6NtfvSCmaQRCU06U6rpOor2MSM0oh0mplypICB2RAXQNFSQC5WWzXyb4xCgBNjeZEhrP1N8TGYmUGke+6YyIHqpFbyr+53VTHV55GRNJqkHQ+aIw5VjHeBoMDpgEqvnYEEIlM7diOiSSUG3iK5kQ3MWXl0mrWnHPKxd31XKtnsdRREfoGJ0iF12iGrpFDdREFD2iZ/SK3qwn68V6tz7mrQUrnzlEf2B9/gAMRpps</latexit>

Recall: up to NLO, A is an `�1 dimensional integral. No integral for ` = 1!

<latexit sha1_base64="tBhNVBFHusR/r8J1DWbT3KHghNY="></latexit>

Actually A`=1 = 1 in our normalization.

<latexit sha1_base64="FV8rwJKB5ZSbh50T+5p6R1YK3ms=">AAACIHicbVDLTgIxFO34RHyhLt00gokrMkM0uCEB3bjERB4JEHKnU6Ch05m0HROc8Clu/BU3LjRGd/o1dgYWCp6kyck59+b2HDfkTGnb/rJWVtfWNzYzW9ntnd29/dzBYVMFkSS0QQIeyLYLinImaEMzzWk7lBR8l9OWO75O/NY9lYoF4k5PQtrzYSjYgBHQRurnyjWiI+B8ggtdH/SIAI9r037cpZxXnGnFKWAmsLmGRSB94OwhXSz2c3m7aKfAy8SZkzyao97PfXa9gEQ+FZpwUKrj2KHuxSA1I5xOs91I0RDIGIa0Y6gAn6penAac4lOjeHgQSPOExqn6eyMGX6mJ75rJJIRa9BLxP68T6cFlL2YijDQVZHZoEHGsA5y0hT0mKdGmHY8Bkcz8FZMRSCDadJo1JTiLkZdJs1R0zosXt6V89WpeRwYdoxN0hhxURlV0g+qogQh6RM/oFb1ZT9aL9W59zEZXrPnOEfoD6/sHKZyi+w==</latexit>

For L = 2, A`=1 = 1+

<latexit sha1_base64="j8+YTfeXMUzO6KrXTost/TujsV0=">AAACDnicbVDLSsNAFJ3UV62vqEs3g21BUEpSFN0UqoK4cFHBPqAJYTKdtEMnD2YmQgn5Ajf+ihsXirh17c6/cdJmodWzOpxzL/fc40aMCmkYX1phYXFpeaW4Wlpb39jc0rd3OiKMOSZtHLKQ91wkCKMBaUsqGelFnCDfZaTrji8zv3tPuKBhcCcnEbF9NAyoRzGSSnL06lXIYeWmUa8cwYrlIznCiCXnqZNYhLGGmTZMeFhx9LJRM6aAf4mZkzLI0XL0T2sQ4tgngcQMCdE3jUjaCeKSYkbSkhULEiE8RkPSVzRAPhF2Mn0nhVWlDKCngnlhIOFU/bmRIF+Iie+qySywmPcy8T+vH0vvzE5oEMWSBHh2yIsZlCHMuoEDygmWbKIIwpyqrBCPEEdYqgZLqgRz/uW/pFOvmce1k9t6uXmR11EEe2AfHAATnIImuAYt0AYYPIAn8AJetUftWXvT3mejBS3f2QW/oH18A/GomYc=</latexit>

Lesson: in general should expect more integrals at higher loops.

<latexit sha1_base64="+slKVXgNxdBBYYiAryg0X5dRP6o="></latexit>

So far no dependence on `23 anywhere in the talk.

<latexit sha1_base64="x8W6te6qEk3i14FkMkxn1xGRj/E="></latexit>

At N
2
LO there are finite size e↵ects for `23 = 1. A must depend on `23.

<latexit sha1_base64="GyYHiMeGvwI9Gxp7xOCrTDK34Qs="></latexit>



⌫(u) = i⇡�i(u+i/2)⇡2 tanh(⇡u)
2(u+i/2)3 cosh2(⇡u)

<latexit sha1_base64="s84YCHaFtgyg2wYgA/P4M23QODU="></latexit>

Finite d.o.f. spin-chain

<latexit sha1_base64="w/ZBUL0AbKrSdv+g6AowB+6Ml1Y=">AAACAXicbVDLSsNAFJ3UV62vqhvBzWAR3BiSouiyKIjLCvYBbSiTyU07dDIJMxOhhLrxV9y4UMStf+HOv3HaZqGtBwYO59zLnXP8hDOlHefbKiwtr6yuFddLG5tb2zvl3b2milNJoUFjHsu2TxRwJqChmebQTiSQyOfQ8ofXE7/1AFKxWNzrUQJeRPqChYwSbaRe+eCGCaYBB3ZshzZWCROndECYsSqO7UyBF4mbkwrKUe+Vv7pBTNMIhKacKNVxnUR7GZGaUQ7jUjdVkBA6JH3oGCpIBMrLpgnG+NgoAQ5jaZ7QeKr+3shIpNQo8s1kRPRAzXsT8T+vk+rw0suYSFINgs4OhSnHOsaTOnDAJFDNR4YQKpn5KzbxJaHalFYyJbjzkRdJs2q7Z/b5XbVSu8rrKKJDdIROkIsuUA3dojpqIIoe0TN6RW/Wk/VivVsfs9GCle/soz+wPn8A7z2V7Q==</latexit>

�!

<latexit sha1_base64="QJSawTUSDfpPX8950lFp1F9vgJk=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJVdqeix6MVjBfsB7VKyaXYbmk2WJKvU0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhSln2njet1NYW9/Y3Cpul3Z29/bL7sFhS8tMEdokkkvVCbGmnAnaNMxw2kkVxUnIaTsc3cz89gNVmklxb8YpDRIcCxYxgo2V+m65x6WIFYuHBislH/tuxat6c6BV4uekAjkafferN5AkS6gwhGOtu76XmmCClWGE02mpl2maYjLCMe1aKnBCdTCZHz5Fp1YZoEgqW8Kgufp7YoITrcdJaDsTbIZ62ZuJ/3ndzERXwYSJNDNUkMWiKOPISDRLAQ2YosTwsSWYKGZvRWSIFSbGZlWyIfjLL6+S1nnVr1Uv7mqV+nUeRxGO4QTOwIdLqMMtNKAJBDJ4hld4c56cF+fd+Vi0Fpx85gj+wPn8AXTQk54=</latexit>

1 d.o.f gauge-theory/strings

<latexit sha1_base64="ReIQ6yDVCu85/TpMw73aTA2zx7M=">AAACDHicbVDLSgMxFM3UV62vqks3wSq4cZwRRZdFNy4VrC20RTLpnWloJhmSO8JQ/AA3/oobF4q49QPc+TemtQtfBwKHc87l5p4ok8JiEHx4panpmdm58nxlYXFpeaW6unZldW44NLiW2rQiZkEKBQ0UKKGVGWBpJKEZDU5HfvMGjBVaXWKRQTdliRKx4AyddF2tbXWEirHYoj1f+zFNWJ7ALvZBm2LPohEqsS4V+MEY9C8JJ6RGJji/rr53eprnKSjkklnbDoMMu0NmUHAJt5VObiFjfMASaDuqWAq2Oxwfc0u3ndKjsTbuKaRj9fvEkKXWFmnkkinDvv3tjcT/vHaO8XF3KFSWIyj+tSjOJUVNR83QnjDAURaOMG6E+yvlfWYYR9dfxZUQ/j75L7na98MD//Biv1Y/mdRRJhtkk+yQkByROjkj56RBOLkjD+SJPHv33qP34r1+RUveZGad/ID39gmY6Zq8</latexit>

increase coupling

<latexit sha1_base64="dWmi9fYFBL1nVsrNo4FxxrZZAA8=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgqswURZdFNy4r2Ae0Q8mkd9rQTDIkGaWM/RQ3LhRx65e4829M21lo64HA4ZxzuTcnTDjTxvO+ncLa+sbmVnG7tLO7t3/glg9bWqaKQpNKLlUnJBo4E9A0zHDoJApIHHJoh+Obmd9+AKWZFPdmkkAQk6FgEaPEWKnvlpmgNq8BU5nahWLYdyte1ZsDrxI/JxWUo9F3v3oDSdMYhKGcaN31vcQEGVGGUQ7TUi/VkBA6JkPoWipIDDrI5qdP8alVBjiSyj5h8Fz9PZGRWOtJHNpkTMxIL3sz8T+vm5roKsiYSFIDgi4WRSnHRuJZD3jAFFDDJ5YQqpi9FdMRUYQa21bJluAvf3mVtGpV/7x6cVer1K/zOoroGJ2gM+SjS1RHt6iBmoiiR/SMXtGb8+S8OO/OxyJacPKZI/QHzucPe+eUJg==</latexit>

g4
R
⌫(u) Q(u)

Q(i/2) + contact-terms(Qn)

<latexit sha1_base64="YWnAlpai4waSNPQ4IvAvbWteDzM="></latexit>

2

<latexit sha1_base64="ncJsl8+SRWZSJZ8yUiKmDuzuBBw=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd2g6DHoxWME84BkDbOznWTI7IOZWSUs+x9ePCji1X/x5t842exBEwsaiqru6enyYsGVtu1va2V1bX1js7RV3t7Z3duvHBy2VZRIhi0WiUh2PapQ8BBbmmuB3VgiDTyBHW9yM/M7jygVj8J7PY3RDego5EPOqDbSQz9/IZXoZ2k9G1Sqds3OQZaJU5AqFGgOKl99P2JJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTfOdGTk1ik+GkTQVapKrvydSGig1DTzTGVA9VoveTPzP6yV6eOWmPIwTjSGbLxomguiIzCIgPpfItJgaQpnk5q+EjamkTJugyiYEZ/HkZdKu15zz2sVdvdq4LuIowTGcwBk4cAkNuIUmtICBhGd4hTfryXqx3q2PeeuKVcwcwR9Ynz8Ue5Lk</latexit>

Before concluding, a brief result:

<latexit sha1_base64="fGCIF2gb6TkComQA/3irptIzq5k=">AAACC3icbVBNS8NAEN3Ur1q/oh69LBbBg5SkKIqnUi8eK9gPaEPZbCbt0s0m7G6EEnr34l/x4kERr/4Bb/4bt20O2vpg4PHeDDPz/IQzpR3n2yqsrK6tbxQ3S1vbO7t79v5BS8WppNCkMY9lxycKOBPQ1Exz6CQSSORzaPujm6nffgCpWCzu9TgBLyIDwUJGiTZS3z6uQxhLwDQWlKcBE4MzTLAvGYRYgkq5vu7bZafizICXiZuTMsrR6NtfvSCmaQRCU06U6rpOor2MSM0oh0mplypICB2RAXQNFSQC5WWzXyb4xCgBNjeZEhrP1N8TGYmUGke+6YyIHqpFbyr+53VTHV55GRNJqkHQ+aIw5VjHeBoMDpgEqvnYEEIlM7diOiSSUG3iK5kQ3MWXl0mrWnHPKxd31XKtnsdRREfoGJ0iF12iGrpFDdREFD2iZ/SK3qwn68V6tz7mrQUrnzlEf2B9/gAMRpps</latexit>

Recall: up to NLO, A is an `�1 dimensional integral. No integral for ` = 1!

<latexit sha1_base64="tBhNVBFHusR/r8J1DWbT3KHghNY="></latexit>

Actually A`=1 = 1 in our normalization.

<latexit sha1_base64="FV8rwJKB5ZSbh50T+5p6R1YK3ms=">AAACIHicbVDLTgIxFO34RHyhLt00gokrMkM0uCEB3bjERB4JEHKnU6Ch05m0HROc8Clu/BU3LjRGd/o1dgYWCp6kyck59+b2HDfkTGnb/rJWVtfWNzYzW9ntnd29/dzBYVMFkSS0QQIeyLYLinImaEMzzWk7lBR8l9OWO75O/NY9lYoF4k5PQtrzYSjYgBHQRurnyjWiI+B8ggtdH/SIAI9r037cpZxXnGnFKWAmsLmGRSB94OwhXSz2c3m7aKfAy8SZkzyao97PfXa9gEQ+FZpwUKrj2KHuxSA1I5xOs91I0RDIGIa0Y6gAn6penAac4lOjeHgQSPOExqn6eyMGX6mJ75rJJIRa9BLxP68T6cFlL2YijDQVZHZoEHGsA5y0hT0mKdGmHY8Bkcz8FZMRSCDadJo1JTiLkZdJs1R0zosXt6V89WpeRwYdoxN0hhxURlV0g+qogQh6RM/oFb1ZT9aL9W59zEZXrPnOEfoD6/sHKZyi+w==</latexit>

For L = 2, A`=1 = 1+

<latexit sha1_base64="j8+YTfeXMUzO6KrXTost/TujsV0=">AAACDnicbVDLSsNAFJ3UV62vqEs3g21BUEpSFN0UqoK4cFHBPqAJYTKdtEMnD2YmQgn5Ajf+ihsXirh17c6/cdJmodWzOpxzL/fc40aMCmkYX1phYXFpeaW4Wlpb39jc0rd3OiKMOSZtHLKQ91wkCKMBaUsqGelFnCDfZaTrji8zv3tPuKBhcCcnEbF9NAyoRzGSSnL06lXIYeWmUa8cwYrlIznCiCXnqZNYhLGGmTZMeFhx9LJRM6aAf4mZkzLI0XL0T2sQ4tgngcQMCdE3jUjaCeKSYkbSkhULEiE8RkPSVzRAPhF2Mn0nhVWlDKCngnlhIOFU/bmRIF+Iie+qySywmPcy8T+vH0vvzE5oEMWSBHh2yIsZlCHMuoEDygmWbKIIwpyqrBCPEEdYqgZLqgRz/uW/pFOvmce1k9t6uXmR11EEe2AfHAATnIImuAYt0AYYPIAn8AJetUftWXvT3mejBS3f2QW/oH18A/GomYc=</latexit>

Lesson: in general should expect more integrals at higher loops.

<latexit sha1_base64="+slKVXgNxdBBYYiAryg0X5dRP6o="></latexit>

So far no dependence on `23 anywhere in the talk.

<latexit sha1_base64="x8W6te6qEk3i14FkMkxn1xGRj/E="></latexit>

At N
2
LO there are finite size e↵ects for `23 = 1. A must depend on `23.

<latexit sha1_base64="GyYHiMeGvwI9Gxp7xOCrTDK34Qs="></latexit>



⌫(u) = i⇡�i(u+i/2)⇡2 tanh(⇡u)
2(u+i/2)3 cosh2(⇡u)

<latexit sha1_base64="s84YCHaFtgyg2wYgA/P4M23QODU="></latexit>

Finite d.o.f. spin-chain

<latexit sha1_base64="w/ZBUL0AbKrSdv+g6AowB+6Ml1Y=">AAACAXicbVDLSsNAFJ3UV62vqhvBzWAR3BiSouiyKIjLCvYBbSiTyU07dDIJMxOhhLrxV9y4UMStf+HOv3HaZqGtBwYO59zLnXP8hDOlHefbKiwtr6yuFddLG5tb2zvl3b2milNJoUFjHsu2TxRwJqChmebQTiSQyOfQ8ofXE7/1AFKxWNzrUQJeRPqChYwSbaRe+eCGCaYBB3ZshzZWCROndECYsSqO7UyBF4mbkwrKUe+Vv7pBTNMIhKacKNVxnUR7GZGaUQ7jUjdVkBA6JH3oGCpIBMrLpgnG+NgoAQ5jaZ7QeKr+3shIpNQo8s1kRPRAzXsT8T+vk+rw0suYSFINgs4OhSnHOsaTOnDAJFDNR4YQKpn5KzbxJaHalFYyJbjzkRdJs2q7Z/b5XbVSu8rrKKJDdIROkIsuUA3dojpqIIoe0TN6RW/Wk/VivVsfs9GCle/soz+wPn8A7z2V7Q==</latexit>

�!

<latexit sha1_base64="QJSawTUSDfpPX8950lFp1F9vgJk=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJVdqeix6MVjBfsB7VKyaXYbmk2WJKvU0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhSln2njet1NYW9/Y3Cpul3Z29/bL7sFhS8tMEdokkkvVCbGmnAnaNMxw2kkVxUnIaTsc3cz89gNVmklxb8YpDRIcCxYxgo2V+m65x6WIFYuHBislH/tuxat6c6BV4uekAjkafferN5AkS6gwhGOtu76XmmCClWGE02mpl2maYjLCMe1aKnBCdTCZHz5Fp1YZoEgqW8Kgufp7YoITrcdJaDsTbIZ62ZuJ/3ndzERXwYSJNDNUkMWiKOPISDRLAQ2YosTwsSWYKGZvRWSIFSbGZlWyIfjLL6+S1nnVr1Uv7mqV+nUeRxGO4QTOwIdLqMMtNKAJBDJ4hld4c56cF+fd+Vi0Fpx85gj+wPn8AXTQk54=</latexit>

1 d.o.f gauge-theory/strings

<latexit sha1_base64="ReIQ6yDVCu85/TpMw73aTA2zx7M=">AAACDHicbVDLSgMxFM3UV62vqks3wSq4cZwRRZdFNy4VrC20RTLpnWloJhmSO8JQ/AA3/oobF4q49QPc+TemtQtfBwKHc87l5p4ok8JiEHx4panpmdm58nxlYXFpeaW6unZldW44NLiW2rQiZkEKBQ0UKKGVGWBpJKEZDU5HfvMGjBVaXWKRQTdliRKx4AyddF2tbXWEirHYoj1f+zFNWJ7ALvZBm2LPohEqsS4V+MEY9C8JJ6RGJji/rr53eprnKSjkklnbDoMMu0NmUHAJt5VObiFjfMASaDuqWAq2Oxwfc0u3ndKjsTbuKaRj9fvEkKXWFmnkkinDvv3tjcT/vHaO8XF3KFSWIyj+tSjOJUVNR83QnjDAURaOMG6E+yvlfWYYR9dfxZUQ/j75L7na98MD//Biv1Y/mdRRJhtkk+yQkByROjkj56RBOLkjD+SJPHv33qP34r1+RUveZGad/ID39gmY6Zq8</latexit>

increase coupling

<latexit sha1_base64="dWmi9fYFBL1nVsrNo4FxxrZZAA8=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgqswURZdFNy4r2Ae0Q8mkd9rQTDIkGaWM/RQ3LhRx65e4829M21lo64HA4ZxzuTcnTDjTxvO+ncLa+sbmVnG7tLO7t3/glg9bWqaKQpNKLlUnJBo4E9A0zHDoJApIHHJoh+Obmd9+AKWZFPdmkkAQk6FgEaPEWKnvlpmgNq8BU5nahWLYdyte1ZsDrxI/JxWUo9F3v3oDSdMYhKGcaN31vcQEGVGGUQ7TUi/VkBA6JkPoWipIDDrI5qdP8alVBjiSyj5h8Fz9PZGRWOtJHNpkTMxIL3sz8T+vm5roKsiYSFIDgi4WRSnHRuJZD3jAFFDDJ5YQqpi9FdMRUYQa21bJluAvf3mVtGpV/7x6cVer1K/zOoroGJ2gM+SjS1RHt6iBmoiiR/SMXtGb8+S8OO/OxyJacPKZI/QHzucPe+eUJg==</latexit>

g4
R
⌫(u) Q(u)

Q(i/2) + contact-terms(Qn)

<latexit sha1_base64="YWnAlpai4waSNPQ4IvAvbWteDzM="></latexit>

2

<latexit sha1_base64="ncJsl8+SRWZSJZ8yUiKmDuzuBBw=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBA8hd2g6DHoxWME84BkDbOznWTI7IOZWSUs+x9ePCji1X/x5t842exBEwsaiqru6enyYsGVtu1va2V1bX1js7RV3t7Z3duvHBy2VZRIhi0WiUh2PapQ8BBbmmuB3VgiDTyBHW9yM/M7jygVj8J7PY3RDego5EPOqDbSQz9/IZXoZ2k9G1Sqds3OQZaJU5AqFGgOKl99P2JJgKFmgirVc+xYuymVmjOBWbmfKIwpm9AR9gwNaYDKTfOdGTk1ik+GkTQVapKrvydSGig1DTzTGVA9VoveTPzP6yV6eOWmPIwTjSGbLxomguiIzCIgPpfItJgaQpnk5q+EjamkTJugyiYEZ/HkZdKu15zz2sVdvdq4LuIowTGcwBk4cAkNuIUmtICBhGd4hTfryXqx3q2PeeuKVcwcwR9Ynz8Ue5Lk</latexit>

contact-terms(Qn)

<latexit sha1_base64="RHYNnmhq6qrK2WLe32m6YJ9jl1c=">AAACE3icbVDLSgNBEJyNrxhfUY9eFhMhCobdoOgx6MVjAuYBSQizk04yODu7zPSKYdl/8OKvePGgiFcv3vwbJ4+DJhY0FFXdM93lhYJrdJxvK7W0vLK6ll7PbGxube9kd/fqOogUgxoLRKCaHtUguIQachTQDBVQ3xPQ8O6ux37jHpTmgbzFUQgdnw4k73NG0Ujd7El78kasoJfEbYQHRIxZIJEyPEVQvk7yhWpXHueTbjbnFJ0J7EXizkiOzFDpZr/avYBFPkhkgmrdcp0QOzFVyJmAJNOONISU3dEBtAyV1AfdiSf7JPaRUXp2P1CmJNoT9fdETH2tR75nOn2KQz3vjcX/vFaE/ctOzGUYIUg2/agfCRsDexyQ3eMKGIqRIZQpbna12ZAqk4eJMWNCcOdPXiT1UtE9K55XS7ny1SyONDkgh6RAXHJByuSGVEiNMPJInskrebOerBfr3fqYtqas2cw++QPr8wc8ip73</latexit>

Before concluding, a brief result:

<latexit sha1_base64="fGCIF2gb6TkComQA/3irptIzq5k=">AAACC3icbVBNS8NAEN3Ur1q/oh69LBbBg5SkKIqnUi8eK9gPaEPZbCbt0s0m7G6EEnr34l/x4kERr/4Bb/4bt20O2vpg4PHeDDPz/IQzpR3n2yqsrK6tbxQ3S1vbO7t79v5BS8WppNCkMY9lxycKOBPQ1Exz6CQSSORzaPujm6nffgCpWCzu9TgBLyIDwUJGiTZS3z6uQxhLwDQWlKcBE4MzTLAvGYRYgkq5vu7bZafizICXiZuTMsrR6NtfvSCmaQRCU06U6rpOor2MSM0oh0mplypICB2RAXQNFSQC5WWzXyb4xCgBNjeZEhrP1N8TGYmUGke+6YyIHqpFbyr+53VTHV55GRNJqkHQ+aIw5VjHeBoMDpgEqvnYEEIlM7diOiSSUG3iK5kQ3MWXl0mrWnHPKxd31XKtnsdRREfoGJ0iF12iGrpFDdREFD2iZ/SK3qwn68V6tz7mrQUrnzlEf2B9/gAMRpps</latexit>

Recall: up to NLO, A is an `�1 dimensional integral. No integral for ` = 1!

<latexit sha1_base64="tBhNVBFHusR/r8J1DWbT3KHghNY="></latexit>

Actually A`=1 = 1 in our normalization.

<latexit sha1_base64="FV8rwJKB5ZSbh50T+5p6R1YK3ms=">AAACIHicbVDLTgIxFO34RHyhLt00gokrMkM0uCEB3bjERB4JEHKnU6Ch05m0HROc8Clu/BU3LjRGd/o1dgYWCp6kyck59+b2HDfkTGnb/rJWVtfWNzYzW9ntnd29/dzBYVMFkSS0QQIeyLYLinImaEMzzWk7lBR8l9OWO75O/NY9lYoF4k5PQtrzYSjYgBHQRurnyjWiI+B8ggtdH/SIAI9r037cpZxXnGnFKWAmsLmGRSB94OwhXSz2c3m7aKfAy8SZkzyao97PfXa9gEQ+FZpwUKrj2KHuxSA1I5xOs91I0RDIGIa0Y6gAn6penAac4lOjeHgQSPOExqn6eyMGX6mJ75rJJIRa9BLxP68T6cFlL2YijDQVZHZoEHGsA5y0hT0mKdGmHY8Bkcz8FZMRSCDadJo1JTiLkZdJs1R0zosXt6V89WpeRwYdoxN0hhxURlV0g+qogQh6RM/oFb1ZT9aL9W59zEZXrPnOEfoD6/sHKZyi+w==</latexit>

For L = 2, A`=1 = 1+

<latexit sha1_base64="j8+YTfeXMUzO6KrXTost/TujsV0=">AAACDnicbVDLSsNAFJ3UV62vqEs3g21BUEpSFN0UqoK4cFHBPqAJYTKdtEMnD2YmQgn5Ajf+ihsXirh17c6/cdJmodWzOpxzL/fc40aMCmkYX1phYXFpeaW4Wlpb39jc0rd3OiKMOSZtHLKQ91wkCKMBaUsqGelFnCDfZaTrji8zv3tPuKBhcCcnEbF9NAyoRzGSSnL06lXIYeWmUa8cwYrlIznCiCXnqZNYhLGGmTZMeFhx9LJRM6aAf4mZkzLI0XL0T2sQ4tgngcQMCdE3jUjaCeKSYkbSkhULEiE8RkPSVzRAPhF2Mn0nhVWlDKCngnlhIOFU/bmRIF+Iie+qySywmPcy8T+vH0vvzE5oEMWSBHh2yIsZlCHMuoEDygmWbKIIwpyqrBCPEEdYqgZLqgRz/uW/pFOvmce1k9t6uXmR11EEe2AfHAATnIImuAYt0AYYPIAn8AJetUftWXvT3mejBS3f2QW/oH18A/GomYc=</latexit>

Lesson: in general should expect more integrals at higher loops.

<latexit sha1_base64="+slKVXgNxdBBYYiAryg0X5dRP6o="></latexit>

So far no dependence on `23 anywhere in the talk.

<latexit sha1_base64="x8W6te6qEk3i14FkMkxn1xGRj/E="></latexit>

At N
2
LO there are finite size e↵ects for `23 = 1. A must depend on `23.

<latexit sha1_base64="GyYHiMeGvwI9Gxp7xOCrTDK34Qs="></latexit>



Formulas

<latexit sha1_base64="/tH7BZPos2OsjvbGpersAYPVmEA=">AAAB73icbVDLSgMxFL3js9ZX1aWbYBFclZmi6LIoiMsK9gHtUDJppg3NY0wyQhn6E25cKOLW33Hn35i2s9DWA4HDOfeQe0+UcGas7397K6tr6xubha3i9s7u3n7p4LBpVKoJbRDFlW5H2FDOJG1YZjltJ5piEXHaikY3U7/1RLVhSj7YcUJDgQeSxYxg66T2rdIi5dj0SmW/4s+AlkmQkzLkqPdKX92+Iqmg0hKXN53AT2yYYW0Z4XRS7KaGJpiM8IB2HJVYUBNms30n6NQpfRQr7Z60aKb+TmRYGDMWkZsU2A7NojcV//M6qY2vwozJJLVUkvlHccqRVWh6POozTYnlY0cw0cztisgQa0ysq6joSggWT14mzWolOK9c3FfLteu8jgIcwwmcQQCXUIM7qEMDCHB4hld48x69F+/d+5iPrnh55gj+wPv8ATq/kBk=</latexit>


