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Motivation
Multipoint	Correlators Wilson	Line	Defect	CFT

Interplay	of	different	techniques

Conformal,	integrable,	supersymmetric,	holographic	dual,	non-local,	unitary

[Grabner, Gromov & Julius,  2020]

Integrability[Drukker, Giombi, Ricci & Trancanelli,  2008]

[Pestun,  2007]

[Giombi & Pestun,  2008]

[Giombi, Komatsu & Offertaler,  2021]

Supersymmetric	localization

[Giombi, Komatsu & Offertaler; 2021,  2022]

Large	charge
[Giombi, Roiban & Tseytlin,  2017]

[Beccaria, Giombi & Tseytlin,  2019]

Witten	diagrams

Conformal	Bootstrap
[Liendo, Meneghelli & Mitev,  2018]
[Ferrero & Meneghelli,  2021]

[Cavaglià, Gromov, Julius & Preti; 2021, 2022]

Bootstrability
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Motivation
Multipoint	Correlators Wilson	Line	Defect	CFT

How	to	tackle	higher	 	theoriesd

Non-perturbative	constraints

Functions	that	we	expect	in	multipoint	correlators

Contain	information	about	
lower-point	correlators	


Not	much	is	known

Prime	target	for	bootstrap
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1/2-BPS	Wilson	Line
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[J. Maldacena; 1998]
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[J. Maldacena; 1998]

1/2-BPS	Wilson	Line
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<latexit sha1_base64="AxhiJmA70yx0eI8eDU5URTUnc44="></latexit>

SO(4,2)

SO(3) × SO(2,1)		SYM	with	Wilson	lineN = 4
<latexit sha1_base64="WlWSyTc2ZZMZ5XjRUUYMxl4ele4=">AAAB9HicdVDLSgMxFL1TX7W+qi7dBIvgapiplXYjFN24kgrWFtqhZNJMG5rJjEmmUIZ+hxsXirj1Y9z5N2baCj4PBA7n3Ms9OX7MmdKO827llpZXVtfy64WNza3tneLu3q2KEklok0Q8km0fK8qZoE3NNKftWFIc+py2/NFF5rfGVCoWiRs9iakX4oFgASNYG8nrhlgPCebp1fSs0iuWHNs9dWuVKvpNXNuZoQQLNHrFt24/IklIhSYcK9VxnVh7KZaaEU6nhW6iaIzJCA9ox1CBQ6q8dBZ6io6M0kdBJM0TGs3UrxspDpWahL6ZzEKqn14m/uV1Eh3UvJSJONFUkPmhIOFIRyhrAPWZpETziSGYSGayIjLEEhNteiqYEj5/iv4nt2XbPbHL15VS/XxRRx4O4BCOwYUq1OESGtAEAndwD4/wZI2tB+vZepmP5qzFzj58g/X6AfSHkjs=</latexit>

	SYMN = 4
<latexit sha1_base64="WlWSyTc2ZZMZ5XjRUUYMxl4ele4=">AAAB9HicdVDLSgMxFL1TX7W+qi7dBIvgapiplXYjFN24kgrWFtqhZNJMG5rJjEmmUIZ+hxsXirj1Y9z5N2baCj4PBA7n3Ms9OX7MmdKO827llpZXVtfy64WNza3tneLu3q2KEklok0Q8km0fK8qZoE3NNKftWFIc+py2/NFF5rfGVCoWiRs9iakX4oFgASNYG8nrhlgPCebp1fSs0iuWHNs9dWuVKvpNXNuZoQQLNHrFt24/IklIhSYcK9VxnVh7KZaaEU6nhW6iaIzJCA9ox1CBQ6q8dBZ6io6M0kdBJM0TGs3UrxspDpWahL6ZzEKqn14m/uV1Eh3UvJSJONFUkPmhIOFIRyhrAPWZpETziSGYSGayIjLEEhNteiqYEj5/iv4nt2XbPbHL15VS/XxRRx4O4BCOwYUq1OESGtAEAndwD4/wZI2tB+vZepmP5qzFzj58g/X6AfSHkjs=</latexit>

�1, �2, �3, �4, �5, �6
<latexit sha1_base64="z7pWOZGkmYLcBT03BWKAgJmuQkY=">AAACGXicdVDLSsNAFJ3UV42vqEs3g0VwISHpw3ZZdOOygn1AG8tkOmmHTiZhZiKU0N9w46+4caGIS135NyZpBJ8XhnM4517u3OOGjEplWe9aYWl5ZXWtuK5vbG5t7xi7ex0ZRAKTNg5YIHoukoRRTtqKKkZ6oSDIdxnputPz1O/eECFpwK/ULCSOj8acehQjlUhDw9IH4YRe2ycww3KOlRyrOdZyPNWHRsky7ZrdqNbhb2KbVlYlkFdraLwORgGOfMIVZkjKvm2FyomRUBQzMtcHkSQhwlM0Jv2EcuQT6cTZZXN4lCgj6AUieVzBTP06ESNfypnvJp0+UhP500vFv7x+pLyGE1MeRopwvFjkRQyqAKYxwREVBCs2SwjCgiZ/hXiCBMIqCTMN4fNS+D/plE27YpYvq6XmWR5HERyAQ3AMbFAHTXABWqANMLgF9+ARPGl32oP2rL0sWgtaPrMPvpX29gF+K52E</latexit>

�1, �2, �3, �4, �5, �6
<latexit sha1_base64="dq5m+msRxYY5RQgg5Y3TvkoXDnc=">AAACKnicdVDLSgNBEJyN7/ha9ehlMAgeJOwmUXOMevGoYEwgiWF20kmGzD6Y6RXDku/x4q948aCIVz/EybqCz4ahiupuqqe8SAqNjvNi5WZm5+YXFpfyyyura+v2xuaVDmPFoc5DGaqmxzRIEUAdBUpoRgqY70loeKPTab9xA0qLMLjEcQQdnw0C0RecoZG69nG+HQ3FtbtPUyxlWM6wkuGBQYRbTA0TBb1JkuqHk3zXLjhF98CtVo7ob+IWnbQKJKvzrv3Y7oU89iFALpnWLdeJsJMwhYJLmOTbsYaI8REbQMvQgPmgO0nqPKG7RunRfqjMC5Cm6teNhPlaj33PTPoMh/pnbyr+1WvF2K92EhFEMULAP4z6saQY0mlutCcUcJRjQxhXwtxK+ZApxtGkOw3h86f0f3JVKrrlYumiUqidZHEskm2yQ/aIS45IjZyRc1InnNyRB/JEnq1769F6sV4/RnNWtrNFvpX19g55+aWZ</latexit>

SO(6)R

SO(5)R
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Scalar	operators,	single-trace	representation	of	the	algebra

�I1
<latexit sha1_base64="SZRbJyCN2FecI1qnTLwv4hYTqSQ=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPVW9KK3CrYV21g22227dLMJuxuhhP4LLx4U8eq/8ea/cfshqOiDgcd7M8zMCxPOlHacDyu3sLi0vJJfLaytb2xuFbd3GipOJaF1EvNY3oRYUc4ErWumOb1JJMVRyGkzHJ5P/OY9lYrF4lqPEhpEuC9YjxGsjXTbTgbsLrvsuONOseTYTuXYP/KRY3texS17hpQ9v3JaRq7tTFGCOWqd4nu7G5M0okITjpVquU6igwxLzQin40I7VTTBZIj7tGWowBFVQTa9eIwOjNJFvViaEhpN1e8TGY6UGkWh6YywHqjf3kT8y2uluncSZEwkqaaCzBb1Uo50jCbvoy6TlGg+MgQTycytiAywxESbkAomhK9P0f+k4dlu2fau/FL1bB5HHvZgHw7BhQpU4QJqUAcCAh7gCZ4tZT1aL9brrDVnzWd24Qest0+3wZD1</latexit>

�I2
<latexit sha1_base64="Vd9GEGVWZS4C0275feaMtnHnS+o=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPVW9KK3CrYV21g22227dLMJuxuhhP4LLx4U8eq/8ea/cfshqOiDgcd7M8zMCxPOlHacDyu3sLi0vJJfLaytb2xuFbd3GipOJaF1EvNY3oRYUc4ErWumOb1JJMVRyGkzHJ5P/OY9lYrF4lqPEhpEuC9YjxGsjXTbTgbsLrvseONOseTYTuXYP/KRY3texS17hpQ9v3JaRq7tTFGCOWqd4nu7G5M0okITjpVquU6igwxLzQin40I7VTTBZIj7tGWowBFVQTa9eIwOjNJFvViaEhpN1e8TGY6UGkWh6YywHqjf3kT8y2uluncSZEwkqaaCzBb1Uo50jCbvoy6TlGg+MgQTycytiAywxESbkAomhK9P0f+k4dlu2fau/FL1bB5HHvZgHw7BhQpU4QJqUAcCAh7gCZ4tZT1aL9brrDVnzWd24Qest0+5RpD2</latexit>

�In�1
<latexit sha1_base64="woApT9WFeNPqISL4xJkhYx5J6og=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4cZiXju6KbnRXwbZCOy2ZNG1DM5khyShlmP9w40IRt/6LO//G9CGo6IELh3Pu5d57woRRqSzrwygsLC4trxRXS2vrG5tb5e2dhoxTgUkdxywWtyGShFFO6ooqRm4TQVAUMtIMRxcTv3lHhKQxv1HjhAQRGnDapxgpLXXayZB2sqtuxo/sPO+WK5Zp+SfesQct03F823U0cR3PP3OhbVpTVMActW75vd2LcRoRrjBDUrZsK1FBhoSimJG81E4lSRAeoQFpacpRRGSQTa/O4YFWerAfC11cwan6fSJDkZTjKNSdEVJD+dubiH95rVT1T4OM8iRVhOPZon7KoIrhJALYo4JgxcaaICyovhXiIRIIKx1USYfw9Sn8nzQc03ZN59qrVM/ncRTBHtgHh8AGPqiCS1ADdYCBAA/gCTwb98aj8WK8zloLxnxmF/yA8fYJwGqSsA==</latexit>

�In
<latexit sha1_base64="pCP6kyB+HWrU/90u3A2/tbOZukc=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPVW9KK3CrYV21g22227dLMJuxuhhP4LLx4U8eq/8ea/cfshqOiDgcd7M8zMCxPOlHacDyu3sLi0vJJfLaytb2xuFbd3GipOJaF1EvNY3oRYUc4ErWumOb1JJMVRyGkzHJ5P/OY9lYrF4lqPEhpEuC9YjxGsjXTbTgbsLrvsiHGnWHJsp3LsH/nIsT2v4pY9Q8qeXzktI9d2pijBHLVO8b3djUkaUaEJx0q1XCfRQYalZoTTcaGdKppgMsR92jJU4IiqIJtePEYHRumiXixNCY2m6veJDEdKjaLQdEZYD9RvbyL+5bVS3TsJMiaSVFNBZot6KUc6RpP3UZdJSjQfGYKJZOZWRAZYYqJNSAUTwten6H/S8Gy3bHtXfql6No8jD3uwD4fgQgWqcAE1qAMBAQ/wBM+Wsh6tF+t11pqz5jO78APW2ycUgZEy</latexit>

⌧1
<latexit sha1_base64="0GhGrt2gUIYI+WVv2MQvajYER6Q=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXw7x0dFd047KCfUA7lEyaaWMzyZBkhDL0H9y4UMSt/+POvzF9CCp64MLhnHu59544Y1Rpx/mwlpZXVtfWSxvlza3tnd3K3n5TiVxi0sCCCdmOkSKMctLQVDPSziRBacxIKx5dTf3WPZGKCn6rxxmJUjTgNKEYaSM1uxrlPbdXqTq2E54FpwF0bM8LXd8zxPeC8MKHru3MUAUL1HuV925f4DwlXGOGlOq4TqajAklNMSOTcjdXJEN4hAakYyhHKVFRMbt2Ao+N0oeJkKa4hjP1+0SBUqXGaWw6U6SH6rc3Ff/yOrlOzqOC8izXhOP5oiRnUAs4fR32qSRYs7EhCEtqboV4iCTC2gRUNiF8fQr/J03Pdn3buwmqtctFHCVwCI7ACXBBCGrgGtRBA2BwBx7AE3i2hPVovViv89YlazFzAH7AevsEsOqPNw==</latexit>

⌧2
<latexit sha1_base64="5MkYCsajxgVzT8l0ilsU2MBvF+o=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXw7x0dFd047KCfUA7lEyaaWMzyZBkhDL0H9y4UMSt/+POvzF9CCp64MLhnHu59544Y1Rpx/mwlpZXVtfWSxvlza3tnd3K3n5TiVxi0sCCCdmOkSKMctLQVDPSziRBacxIKx5dTf3WPZGKCn6rxxmJUjTgNKEYaSM1uxrlPa9XqTq2E54FpwF0bM8LXd8zxPeC8MKHru3MUAUL1HuV925f4DwlXGOGlOq4TqajAklNMSOTcjdXJEN4hAakYyhHKVFRMbt2Ao+N0oeJkKa4hjP1+0SBUqXGaWw6U6SH6rc3Ff/yOrlOzqOC8izXhOP5oiRnUAs4fR32qSRYs7EhCEtqboV4iCTC2gRUNiF8fQr/J03Pdn3buwmqtctFHCVwCI7ACXBBCGrgGtRBA2BwBx7AE3i2hPVovViv89YlazFzAH7AevsEsm6POA==</latexit>

⌧n�1
<latexit sha1_base64="JcGO/qdp4SXK+aDxyJDxeNNkaT4=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4cZglGr0FvXiMYBZMhtDT6SRNenqG7hohDPkLLx4U8erfePNv7CyCij4oeLxXRVW9MBFcg+N8WLml5ZXVtfx6YWNza3unuLvX0HGqKKvTWMSqFRLNBJesDhwEayWKkSgUrBmOrqZ+854pzWN5C+OEBREZSN7nlICR7jpA0m4mT9xJt1hybKdyVj4tY8f2vIrre4b4Xrly4WPXdmYooQVq3eJ7pxfTNGISqCBat10ngSAjCjgVbFLopJolhI7IgLUNlSRiOshmF0/wkVF6uB8rUxLwTP0+kZFI63EUms6IwFD/9qbiX147hf55kHGZpMAknS/qpwJDjKfv4x5XjIIYG0Ko4uZWTIdEEQompIIJ4etT/D9peLbr295NuVS9XMSRRwfoEB0jF1VQFV2jGqojiiR6QE/o2dLWo/Vivc5bc9ZiZh/9gPX2CbN8kPI=</latexit>

⌧n
<latexit sha1_base64="TQnW0L1jQnqXGMHGza5EicMXhRM=">AAAB73icdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPRW9OKxgrWFNpTNdtsu3Wzi7kYooX/CiwdFvPp3vPlv3H4IKvpg4PHeDDPzopQzpR3nwyosLa+srhXXSxubW9s75d29W5VkktAGSXgiWxFWlDNBG5ppTluppDiOOG1Go8up37ynUrFE3OhxSsMYDwTrM4K1kVodjbNuLibdcsWxneDUP/GRY3te4FY9Q6qeH5xXkWs7M1RggXq3/N7pJSSLqdCEY6XarpPqMMdSM8LppNTJFE0xGeEBbRsqcExVmM/unaAjo/RQP5GmhEYz9ftEjmOlxnFkOmOsh+q3NxX/8tqZ7p+FORNppqkg80X9jCOdoOnzqMckJZqPDcFEMnMrIkMsMdEmopIJ4etT9D+59Wy3anvXfqV2sYijCAdwCMfgQgA1uII6NIAAhwd4gmfrznq0XqzXeWvBWszsww9Yb5/UqJCA</latexit>

Operators

W`
<latexit sha1_base64="9HcnrMg7HAmBYifjj3q5k4aEZDc=">AAAB+nicdVDLSsNAFL2pr1pfqS7dDBbBVUhqpV0W3bisYB/QhjCZTtqhk0mYmSgl9lPcuFDErV/izr8xaSv4PDBwOOde7pnjx5wpbdvvRmFldW19o7hZ2tre2d0zy/sdFSWS0DaJeCR7PlaUM0HbmmlOe7GkOPQ57fqTi9zv3lCpWCSu9TSmbohHggWMYJ1JnlkehFiPCeZpd+YNKOclz6zYlnPmNGp19Js4lj1HBZZoeebbYBiRJKRCE46V6jt2rN0US80Ip7PSIFE0xmSCR7SfUYFDqtx0Hn2GjjNliIJIZk9oNFe/bqQ4VGoa+tlkHlT99HLxL6+f6KDhpkzEiaaCLA4FCUc6QnkPaMgkJZpPM4KJZFlWRMZYYqKztvISPn+K/iedquWcWtWrWqV5vqyjCIdwBCfgQB2acAktaAOBW7iHR3gy7owH49l4WYwWjOXOAXyD8foBhcqULg==</latexit>
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�I1
<latexit sha1_base64="SZRbJyCN2FecI1qnTLwv4hYTqSQ=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPVW9KK3CrYV21g22227dLMJuxuhhP4LLx4U8eq/8ea/cfshqOiDgcd7M8zMCxPOlHacDyu3sLi0vJJfLaytb2xuFbd3GipOJaF1EvNY3oRYUc4ErWumOb1JJMVRyGkzHJ5P/OY9lYrF4lqPEhpEuC9YjxGsjXTbTgbsLrvsuONOseTYTuXYP/KRY3texS17hpQ9v3JaRq7tTFGCOWqd4nu7G5M0okITjpVquU6igwxLzQin40I7VTTBZIj7tGWowBFVQTa9eIwOjNJFvViaEhpN1e8TGY6UGkWh6YywHqjf3kT8y2uluncSZEwkqaaCzBb1Uo50jCbvoy6TlGg+MgQTycytiAywxESbkAomhK9P0f+k4dlu2fau/FL1bB5HHvZgHw7BhQpU4QJqUAcCAh7gCZ4tZT1aL9brrDVnzWd24Qest0+3wZD1</latexit>

�I2
<latexit sha1_base64="Vd9GEGVWZS4C0275feaMtnHnS+o=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPVW9KK3CrYV21g22227dLMJuxuhhP4LLx4U8eq/8ea/cfshqOiDgcd7M8zMCxPOlHacDyu3sLi0vJJfLaytb2xuFbd3GipOJaF1EvNY3oRYUc4ErWumOb1JJMVRyGkzHJ5P/OY9lYrF4lqPEhpEuC9YjxGsjXTbTgbsLrvseONOseTYTuXYP/KRY3texS17hpQ9v3JaRq7tTFGCOWqd4nu7G5M0okITjpVquU6igwxLzQin40I7VTTBZIj7tGWowBFVQTa9eIwOjNJFvViaEhpN1e8TGY6UGkWh6YywHqjf3kT8y2uluncSZEwkqaaCzBb1Uo50jCbvoy6TlGg+MgQTycytiAywxESbkAomhK9P0f+k4dlu2fau/FL1bB5HHvZgHw7BhQpU4QJqUAcCAh7gCZ4tZT1aL9brrDVnzWd24Qest0+5RpD2</latexit>

�In�1
<latexit sha1_base64="woApT9WFeNPqISL4xJkhYx5J6og=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4cZiXju6KbnRXwbZCOy2ZNG1DM5khyShlmP9w40IRt/6LO//G9CGo6IELh3Pu5d57woRRqSzrwygsLC4trxRXS2vrG5tb5e2dhoxTgUkdxywWtyGShFFO6ooqRm4TQVAUMtIMRxcTv3lHhKQxv1HjhAQRGnDapxgpLXXayZB2sqtuxo/sPO+WK5Zp+SfesQct03F823U0cR3PP3OhbVpTVMActW75vd2LcRoRrjBDUrZsK1FBhoSimJG81E4lSRAeoQFpacpRRGSQTa/O4YFWerAfC11cwan6fSJDkZTjKNSdEVJD+dubiH95rVT1T4OM8iRVhOPZon7KoIrhJALYo4JgxcaaICyovhXiIRIIKx1USYfw9Sn8nzQc03ZN59qrVM/ncRTBHtgHh8AGPqiCS1ADdYCBAA/gCTwb98aj8WK8zloLxnxmF/yA8fYJwGqSsA==</latexit>

�In
<latexit sha1_base64="pCP6kyB+HWrU/90u3A2/tbOZukc=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPVW9KK3CrYV21g22227dLMJuxuhhP4LLx4U8eq/8ea/cfshqOiDgcd7M8zMCxPOlHacDyu3sLi0vJJfLaytb2xuFbd3GipOJaF1EvNY3oRYUc4ErWumOb1JJMVRyGkzHJ5P/OY9lYrF4lqPEhpEuC9YjxGsjXTbTgbsLrvsiHGnWHJsp3LsH/nIsT2v4pY9Q8qeXzktI9d2pijBHLVO8b3djUkaUaEJx0q1XCfRQYalZoTTcaGdKppgMsR92jJU4IiqIJtePEYHRumiXixNCY2m6veJDEdKjaLQdEZYD9RvbyL+5bVS3TsJMiaSVFNBZot6KUc6RpP3UZdJSjQfGYKJZOZWRAZYYqJNSAUTwten6H/S8Gy3bHtXfql6No8jD3uwD4fgQgWqcAE1qAMBAQ/wBM+Wsh6tF+t11pqz5jO78APW2ycUgZEy</latexit>

⌧1
<latexit sha1_base64="0GhGrt2gUIYI+WVv2MQvajYER6Q=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXw7x0dFd047KCfUA7lEyaaWMzyZBkhDL0H9y4UMSt/+POvzF9CCp64MLhnHu59544Y1Rpx/mwlpZXVtfWSxvlza3tnd3K3n5TiVxi0sCCCdmOkSKMctLQVDPSziRBacxIKx5dTf3WPZGKCn6rxxmJUjTgNKEYaSM1uxrlPbdXqTq2E54FpwF0bM8LXd8zxPeC8MKHru3MUAUL1HuV925f4DwlXGOGlOq4TqajAklNMSOTcjdXJEN4hAakYyhHKVFRMbt2Ao+N0oeJkKa4hjP1+0SBUqXGaWw6U6SH6rc3Ff/yOrlOzqOC8izXhOP5oiRnUAs4fR32qSRYs7EhCEtqboV4iCTC2gRUNiF8fQr/J03Pdn3buwmqtctFHCVwCI7ACXBBCGrgGtRBA2BwBx7AE3i2hPVovViv89YlazFzAH7AevsEsOqPNw==</latexit>

⌧2
<latexit sha1_base64="5MkYCsajxgVzT8l0ilsU2MBvF+o=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXw7x0dFd047KCfUA7lEyaaWMzyZBkhDL0H9y4UMSt/+POvzF9CCp64MLhnHu59544Y1Rpx/mwlpZXVtfWSxvlza3tnd3K3n5TiVxi0sCCCdmOkSKMctLQVDPSziRBacxIKx5dTf3WPZGKCn6rxxmJUjTgNKEYaSM1uxrlPa9XqTq2E54FpwF0bM8LXd8zxPeC8MKHru3MUAUL1HuV925f4DwlXGOGlOq4TqajAklNMSOTcjdXJEN4hAakYyhHKVFRMbt2Ao+N0oeJkKa4hjP1+0SBUqXGaWw6U6SH6rc3Ff/yOrlOzqOC8izXhOP5oiRnUAs4fR32qSRYs7EhCEtqboV4iCTC2gRUNiF8fQr/J03Pdn3buwmqtctFHCVwCI7ACXBBCGrgGtRBA2BwBx7AE3i2hPVovViv89YlazFzAH7AevsEsm6POA==</latexit>

⌧n�1
<latexit sha1_base64="JcGO/qdp4SXK+aDxyJDxeNNkaT4=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4cZglGr0FvXiMYBZMhtDT6SRNenqG7hohDPkLLx4U8erfePNv7CyCij4oeLxXRVW9MBFcg+N8WLml5ZXVtfx6YWNza3unuLvX0HGqKKvTWMSqFRLNBJesDhwEayWKkSgUrBmOrqZ+854pzWN5C+OEBREZSN7nlICR7jpA0m4mT9xJt1hybKdyVj4tY8f2vIrre4b4Xrly4WPXdmYooQVq3eJ7pxfTNGISqCBat10ngSAjCjgVbFLopJolhI7IgLUNlSRiOshmF0/wkVF6uB8rUxLwTP0+kZFI63EUms6IwFD/9qbiX147hf55kHGZpMAknS/qpwJDjKfv4x5XjIIYG0Ko4uZWTIdEEQompIIJ4etT/D9peLbr295NuVS9XMSRRwfoEB0jF1VQFV2jGqojiiR6QE/o2dLWo/Vivc5bc9ZiZh/9gPX2CbN8kPI=</latexit>

⌧n
<latexit sha1_base64="TQnW0L1jQnqXGMHGza5EicMXhRM=">AAAB73icdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPRW9OKxgrWFNpTNdtsu3Wzi7kYooX/CiwdFvPp3vPlv3H4IKvpg4PHeDDPzopQzpR3nwyosLa+srhXXSxubW9s75d29W5VkktAGSXgiWxFWlDNBG5ppTluppDiOOG1Go8up37ynUrFE3OhxSsMYDwTrM4K1kVodjbNuLibdcsWxneDUP/GRY3te4FY9Q6qeH5xXkWs7M1RggXq3/N7pJSSLqdCEY6XarpPqMMdSM8LppNTJFE0xGeEBbRsqcExVmM/unaAjo/RQP5GmhEYz9ftEjmOlxnFkOmOsh+q3NxX/8tqZ7p+FORNppqkg80X9jCOdoOnzqMckJZqPDcFEMnMrIkMsMdEmopIJ4etT9D+59Wy3anvXfqV2sYijCAdwCMfgQgA1uII6NIAAhwd4gmfrznq0XqzXeWvBWszsww9Yb5/UqJCA</latexit>

Operators

W`
<latexit sha1_base64="9HcnrMg7HAmBYifjj3q5k4aEZDc=">AAAB+nicdVDLSsNAFL2pr1pfqS7dDBbBVUhqpV0W3bisYB/QhjCZTtqhk0mYmSgl9lPcuFDErV/izr8xaSv4PDBwOOde7pnjx5wpbdvvRmFldW19o7hZ2tre2d0zy/sdFSWS0DaJeCR7PlaUM0HbmmlOe7GkOPQ57fqTi9zv3lCpWCSu9TSmbohHggWMYJ1JnlkehFiPCeZpd+YNKOclz6zYlnPmNGp19Js4lj1HBZZoeebbYBiRJKRCE46V6jt2rN0US80Ip7PSIFE0xmSCR7SfUYFDqtx0Hn2GjjNliIJIZk9oNFe/bqQ4VGoa+tlkHlT99HLxL6+f6KDhpkzEiaaCLA4FCUc6QnkPaMgkJZpPM4KJZFlWRMZYYqKztvISPn+K/iedquWcWtWrWqV5vqyjCIdwBCfgQB2acAktaAOBW7iHR3gy7owH49l4WYwWjOXOAXyD8foBhcqULg==</latexit>

[Drukker, Kawamoto; ’06]
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<latexit sha1_base64="bwT6oIDrlO7OKrVItItnZpuQ7MY="></latexit>
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Scalar	operators,	single-trace	representation	of	the	algebra

�I1
<latexit sha1_base64="SZRbJyCN2FecI1qnTLwv4hYTqSQ=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPVW9KK3CrYV21g22227dLMJuxuhhP4LLx4U8eq/8ea/cfshqOiDgcd7M8zMCxPOlHacDyu3sLi0vJJfLaytb2xuFbd3GipOJaF1EvNY3oRYUc4ErWumOb1JJMVRyGkzHJ5P/OY9lYrF4lqPEhpEuC9YjxGsjXTbTgbsLrvsuONOseTYTuXYP/KRY3texS17hpQ9v3JaRq7tTFGCOWqd4nu7G5M0okITjpVquU6igwxLzQin40I7VTTBZIj7tGWowBFVQTa9eIwOjNJFvViaEhpN1e8TGY6UGkWh6YywHqjf3kT8y2uluncSZEwkqaaCzBb1Uo50jCbvoy6TlGg+MgQTycytiAywxESbkAomhK9P0f+k4dlu2fau/FL1bB5HHvZgHw7BhQpU4QJqUAcCAh7gCZ4tZT1aL9brrDVnzWd24Qest0+3wZD1</latexit>

�I2
<latexit sha1_base64="Vd9GEGVWZS4C0275feaMtnHnS+o=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPVW9KK3CrYV21g22227dLMJuxuhhP4LLx4U8eq/8ea/cfshqOiDgcd7M8zMCxPOlHacDyu3sLi0vJJfLaytb2xuFbd3GipOJaF1EvNY3oRYUc4ErWumOb1JJMVRyGkzHJ5P/OY9lYrF4lqPEhpEuC9YjxGsjXTbTgbsLrvseONOseTYTuXYP/KRY3texS17hpQ9v3JaRq7tTFGCOWqd4nu7G5M0okITjpVquU6igwxLzQin40I7VTTBZIj7tGWowBFVQTa9eIwOjNJFvViaEhpN1e8TGY6UGkWh6YywHqjf3kT8y2uluncSZEwkqaaCzBb1Uo50jCbvoy6TlGg+MgQTycytiAywxESbkAomhK9P0f+k4dlu2fau/FL1bB5HHvZgHw7BhQpU4QJqUAcCAh7gCZ4tZT1aL9brrDVnzWd24Qest0+5RpD2</latexit>

�In�1
<latexit sha1_base64="woApT9WFeNPqISL4xJkhYx5J6og=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4cZiXju6KbnRXwbZCOy2ZNG1DM5khyShlmP9w40IRt/6LO//G9CGo6IELh3Pu5d57woRRqSzrwygsLC4trxRXS2vrG5tb5e2dhoxTgUkdxywWtyGShFFO6ooqRm4TQVAUMtIMRxcTv3lHhKQxv1HjhAQRGnDapxgpLXXayZB2sqtuxo/sPO+WK5Zp+SfesQct03F823U0cR3PP3OhbVpTVMActW75vd2LcRoRrjBDUrZsK1FBhoSimJG81E4lSRAeoQFpacpRRGSQTa/O4YFWerAfC11cwan6fSJDkZTjKNSdEVJD+dubiH95rVT1T4OM8iRVhOPZon7KoIrhJALYo4JgxcaaICyovhXiIRIIKx1USYfw9Sn8nzQc03ZN59qrVM/ncRTBHtgHh8AGPqiCS1ADdYCBAA/gCTwb98aj8WK8zloLxnxmF/yA8fYJwGqSsA==</latexit>

�In
<latexit sha1_base64="pCP6kyB+HWrU/90u3A2/tbOZukc=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPVW9KK3CrYV21g22227dLMJuxuhhP4LLx4U8eq/8ea/cfshqOiDgcd7M8zMCxPOlHacDyu3sLi0vJJfLaytb2xuFbd3GipOJaF1EvNY3oRYUc4ErWumOb1JJMVRyGkzHJ5P/OY9lYrF4lqPEhpEuC9YjxGsjXTbTgbsLrvsiHGnWHJsp3LsH/nIsT2v4pY9Q8qeXzktI9d2pijBHLVO8b3djUkaUaEJx0q1XCfRQYalZoTTcaGdKppgMsR92jJU4IiqIJtePEYHRumiXixNCY2m6veJDEdKjaLQdEZYD9RvbyL+5bVS3TsJMiaSVFNBZot6KUc6RpP3UZdJSjQfGYKJZOZWRAZYYqJNSAUTwten6H/S8Gy3bHtXfql6No8jD3uwD4fgQgWqcAE1qAMBAQ/wBM+Wsh6tF+t11pqz5jO78APW2ycUgZEy</latexit>

⌧1
<latexit sha1_base64="0GhGrt2gUIYI+WVv2MQvajYER6Q=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXw7x0dFd047KCfUA7lEyaaWMzyZBkhDL0H9y4UMSt/+POvzF9CCp64MLhnHu59544Y1Rpx/mwlpZXVtfWSxvlza3tnd3K3n5TiVxi0sCCCdmOkSKMctLQVDPSziRBacxIKx5dTf3WPZGKCn6rxxmJUjTgNKEYaSM1uxrlPbdXqTq2E54FpwF0bM8LXd8zxPeC8MKHru3MUAUL1HuV925f4DwlXGOGlOq4TqajAklNMSOTcjdXJEN4hAakYyhHKVFRMbt2Ao+N0oeJkKa4hjP1+0SBUqXGaWw6U6SH6rc3Ff/yOrlOzqOC8izXhOP5oiRnUAs4fR32qSRYs7EhCEtqboV4iCTC2gRUNiF8fQr/J03Pdn3buwmqtctFHCVwCI7ACXBBCGrgGtRBA2BwBx7AE3i2hPVovViv89YlazFzAH7AevsEsOqPNw==</latexit>

⌧2
<latexit sha1_base64="5MkYCsajxgVzT8l0ilsU2MBvF+o=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXw7x0dFd047KCfUA7lEyaaWMzyZBkhDL0H9y4UMSt/+POvzF9CCp64MLhnHu59544Y1Rpx/mwlpZXVtfWSxvlza3tnd3K3n5TiVxi0sCCCdmOkSKMctLQVDPSziRBacxIKx5dTf3WPZGKCn6rxxmJUjTgNKEYaSM1uxrlPa9XqTq2E54FpwF0bM8LXd8zxPeC8MKHru3MUAUL1HuV925f4DwlXGOGlOq4TqajAklNMSOTcjdXJEN4hAakYyhHKVFRMbt2Ao+N0oeJkKa4hjP1+0SBUqXGaWw6U6SH6rc3Ff/yOrlOzqOC8izXhOP5oiRnUAs4fR32qSRYs7EhCEtqboV4iCTC2gRUNiF8fQr/J03Pdn3buwmqtctFHCVwCI7ACXBBCGrgGtRBA2BwBx7AE3i2hPVovViv89YlazFzAH7AevsEsm6POA==</latexit>

⌧n�1
<latexit sha1_base64="JcGO/qdp4SXK+aDxyJDxeNNkaT4=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4cZglGr0FvXiMYBZMhtDT6SRNenqG7hohDPkLLx4U8erfePNv7CyCij4oeLxXRVW9MBFcg+N8WLml5ZXVtfx6YWNza3unuLvX0HGqKKvTWMSqFRLNBJesDhwEayWKkSgUrBmOrqZ+854pzWN5C+OEBREZSN7nlICR7jpA0m4mT9xJt1hybKdyVj4tY8f2vIrre4b4Xrly4WPXdmYooQVq3eJ7pxfTNGISqCBat10ngSAjCjgVbFLopJolhI7IgLUNlSRiOshmF0/wkVF6uB8rUxLwTP0+kZFI63EUms6IwFD/9qbiX147hf55kHGZpMAknS/qpwJDjKfv4x5XjIIYG0Ko4uZWTIdEEQompIIJ4etT/D9peLbr295NuVS9XMSRRwfoEB0jF1VQFV2jGqojiiR6QE/o2dLWo/Vivc5bc9ZiZh/9gPX2CbN8kPI=</latexit>

⌧n
<latexit sha1_base64="TQnW0L1jQnqXGMHGza5EicMXhRM=">AAAB73icdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPRW9OKxgrWFNpTNdtsu3Wzi7kYooX/CiwdFvPp3vPlv3H4IKvpg4PHeDDPzopQzpR3nwyosLa+srhXXSxubW9s75d29W5VkktAGSXgiWxFWlDNBG5ppTluppDiOOG1Go8up37ynUrFE3OhxSsMYDwTrM4K1kVodjbNuLibdcsWxneDUP/GRY3te4FY9Q6qeH5xXkWs7M1RggXq3/N7pJSSLqdCEY6XarpPqMMdSM8LppNTJFE0xGeEBbRsqcExVmM/unaAjo/RQP5GmhEYz9ftEjmOlxnFkOmOsh+q3NxX/8tqZ7p+FORNppqkg80X9jCOdoOnzqMckJZqPDcFEMnMrIkMsMdEmopIJ4etT9D+59Wy3anvXfqV2sYijCAdwCMfgQgA1uII6NIAAhwd4gmfrznq0XqzXeWvBWszsww9Yb5/UqJCA</latexit>

Operators

W`
<latexit sha1_base64="9HcnrMg7HAmBYifjj3q5k4aEZDc=">AAAB+nicdVDLSsNAFL2pr1pfqS7dDBbBVUhqpV0W3bisYB/QhjCZTtqhk0mYmSgl9lPcuFDErV/izr8xaSv4PDBwOOde7pnjx5wpbdvvRmFldW19o7hZ2tre2d0zy/sdFSWS0DaJeCR7PlaUM0HbmmlOe7GkOPQ57fqTi9zv3lCpWCSu9TSmbohHggWMYJ1JnlkehFiPCeZpd+YNKOclz6zYlnPmNGp19Js4lj1HBZZoeebbYBiRJKRCE46V6jt2rN0US80Ip7PSIFE0xmSCR7SfUYFDqtx0Hn2GjjNliIJIZk9oNFe/bqQ4VGoa+tlkHlT99HLxL6+f6KDhpkzEiaaCLA4FCUc6QnkPaMgkJZpPM4KJZFlWRMZYYqKztvISPn+K/iedquWcWtWrWqV5vqyjCIdwBCfgQB2acAktaAOBW7iHR3gy7owH49l4WYwWjOXOAXyD8foBhcqULg==</latexit>

[Drukker, Kawamoto; ’06]
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���

4d
<latexit sha1_base64="bwT6oIDrlO7OKrVItItnZpuQ7MY="></latexit>

Protected Non-protected+ �(1)
�6 =

1

4⇡2
<latexit sha1_base64="sADmEzViq8T0FfX196oP4nYNVM8="></latexit>

� = �0 + �(�)
<latexit sha1_base64="jOo2h/Q7oJotmY6hzPOd8WLLHHE="></latexit>

[Grabner, Gromov, Julius; ’20]
�1, �2, �3, �4, �5

<latexit sha1_base64="mN2NPY7H9cH8EVJEFOfhfDpM3WQ=">AAACEHicdVDLSsNAFJ3UV62vqEs3g0V0ISXpg3ZZdOOygn1AG8tkOmmHTiZhZiKU0E9w46+4caGIW5fu/BsnaQSfF4ZzOOde7tzjhoxKZVnvRm5peWV1Lb9e2Njc2t4xd/c6MogEJm0csED0XCQJo5y0FVWM9EJBkO8y0nWn54nfvSFC0oBfqVlIHB+NOfUoRkpLQ/N4EE7otX0KUyxnWMmwmmGtMDSLVsmu2Y1qHf4mdslKqwiyag3Nt8EowJFPuMIMSdm3rVA5MRKKYkbmhUEkSYjwFI1JX1OOfCKdOD1oDo+0MoJeIPTjCqbq14kY+VLOfFd3+khN5E8vEf/y+pHyGk5MeRgpwvFikRcxqAKYpANHVBCs2EwThAXVf4V4ggTCSmeYhPB5KfyfdMolu1IqX1aLzbMsjjw4AIfgBNigDprgArRAG2BwC+7BI3gy7owH49l4WbTmjGxmH3wr4/UD7Duaow==</latexit>

�6
<latexit sha1_base64="h/WGouonZcsBflppWBumkhPDjHY=">AAACAHicdVDJSgNBEO2JW4xb1IMHL41B8BRmYjQ5Br14jGAWSGLo6VSSJj0L3TViGObir3jxoIhXP8Obf2NnEVwfFDzeq+rqem4ohUbbfrdSC4tLyyvp1cza+sbmVnZ7p66DSHGo8UAGqukyDVL4UEOBEpqhAua5Ehru6HziN25AaRH4VzgOoeOxgS/6gjM0Uje710a4xek7sYJeErfDobg+TbrZnJ13TpxysUR/EydvT5Ejc1S72bd2L+CRBz5yybRuOXaInZgpFFxCkmlHGkLGR2wALUN95oHuxNPFCT00So/2A2XKRzpVv07EzNN67Lmm02M41D+9ifiX14qwX+7Ewg8jBJ/PFvUjSTGgkzRoTyjgKMeGMK6E+SvlQ6YYR5NZxoTweSn9n9QLeec4X7gs5ipn8zjSZJ8ckCPikBKpkAtSJTXCSULuySN5su6sB+vZepm1pqz5zC75Buv1A0WUl38=</latexit>
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2-point	functions:

3-point	functions:

Correlators

6/19

h��1(⌧1)��2(⌧2)i =
c12
⌧2�12

, �1 = �2 ⌘ �
<latexit sha1_base64="CsLFD83jPQuF4AbJhAeiksyrHvE="></latexit>

�ijk = �i +�j ��k
<latexit sha1_base64="3hVudU4RkF01oJ6Ts4Zo1mUYhKQ=">AAACE3icdZDLSgMxFIYz9VbrbdSlm2ARRHGYqZV2IxR14bKCvUA7DJk006aTuZBkhDL0Hdz4Km5cKOLWjTvfxrQdwesPgS//OYfk/G7MqJCm+a7l5uYXFpfyy4WV1bX1DX1zqymihGPSwBGLeNtFgjAakoakkpF2zAkKXEZarn8+qbduCBc0Cq/lKCZ2gPoh9ShGUlmOflDoXhAmkZNSOIT++DS70sMMhkcZ+I5eNA3rxKqWK/A3WIY5VRFkqjv6W7cX4SQgocQMCdGxzFjaKeKSYkbGhW4iSIywj/qkozBEARF2Ot1pDPeU04NexNUJJZy6XydSFAgxClzVGSA5ED9rE/OvWieRXtVOaRgnkoR49pCXMCgjOAkI9ignWLKRAoQ5VX+FeIA4wlLFWFAhfG4K/4dmybCOjdJVuVg7y+LIgx2wC/aBBSqgBi5BHTQABrfgHjyCJ+1Oe9CetZdZa07LZrbBN2mvH8zEnYg=</latexit>

h��1(⌧1)��2(⌧2)��3(⌧3)i =
c123

(⌧212)
�123 (⌧223)

�231 (⌧213)
�132

<latexit sha1_base64="lKK+XMxNprUHpz6cvHjmDfpKchQ="></latexit>

CFT	Data:	{�, cijk}
<latexit sha1_base64="vL0TQef+mzapU6uJqovwMG/d0CU=">AAACBnicdVDJSgNBEO1xN25RjyI0BsGDhJmomGNQDx4VTBQyQ+jp1CRteha6a4QwzMmLv+LFgyJe/QZv/o2dRXB9UPB4r4qqen4ihUbbfrcmJqemZ2bn5gsLi0vLK8XVtYaOU8WhzmMZqyufaZAigjoKlHCVKGChL+HS7x0P/MsbUFrE0QX2E/BC1olEIDhDI7WKm66EAN3MPQGJbJe3MnHdy10lOl1081axZJedA6e6f0h/E6dsD1EiY5y1im9uO+ZpCBFyybRuOnaCXsYUCi4hL7iphoTxHutA09CIhaC9bPhGTreN0qZBrExFSIfq14mMhVr3Q990hgy7+qc3EP/ymikGVS8TUZIiRHy0KEglxZgOMqFtoYCj7BvCuBLmVsq7TDGOJrmCCeHzU/o/aVTKzl65cr5fqh2N45gjG2SL7BCHHJIaOSVnpE44uSX35JE8WXfWg/VsvYxaJ6zxzDr5Buv1A188mbo=</latexit>



2-point	functions:

3-point	functions:

Correlators

h��1(⌧1)��2(⌧2)i =
c12
⌧2�12

, �1 = �2 ⌘ �
<latexit sha1_base64="CsLFD83jPQuF4AbJhAeiksyrHvE="></latexit>

�ijk = �i +�j ��k
<latexit sha1_base64="3hVudU4RkF01oJ6Ts4Zo1mUYhKQ=">AAACE3icdZDLSgMxFIYz9VbrbdSlm2ARRHGYqZV2IxR14bKCvUA7DJk006aTuZBkhDL0Hdz4Km5cKOLWjTvfxrQdwesPgS//OYfk/G7MqJCm+a7l5uYXFpfyy4WV1bX1DX1zqymihGPSwBGLeNtFgjAakoakkpF2zAkKXEZarn8+qbduCBc0Cq/lKCZ2gPoh9ShGUlmOflDoXhAmkZNSOIT++DS70sMMhkcZ+I5eNA3rxKqWK/A3WIY5VRFkqjv6W7cX4SQgocQMCdGxzFjaKeKSYkbGhW4iSIywj/qkozBEARF2Ot1pDPeU04NexNUJJZy6XydSFAgxClzVGSA5ED9rE/OvWieRXtVOaRgnkoR49pCXMCgjOAkI9ignWLKRAoQ5VX+FeIA4wlLFWFAhfG4K/4dmybCOjdJVuVg7y+LIgx2wC/aBBSqgBi5BHTQABrfgHjyCJ+1Oe9CetZdZa07LZrbBN2mvH8zEnYg=</latexit>

h��1(⌧1)��2(⌧2)��3(⌧3)i =
c123

(⌧212)
�123 (⌧223)

�231 (⌧213)
�132

<latexit sha1_base64="lKK+XMxNprUHpz6cvHjmDfpKchQ="></latexit>

CFT	Data:	{�, cijk}
<latexit sha1_base64="vL0TQef+mzapU6uJqovwMG/d0CU=">AAACBnicdVDJSgNBEO1xN25RjyI0BsGDhJmomGNQDx4VTBQyQ+jp1CRteha6a4QwzMmLv+LFgyJe/QZv/o2dRXB9UPB4r4qqen4ihUbbfrcmJqemZ2bn5gsLi0vLK8XVtYaOU8WhzmMZqyufaZAigjoKlHCVKGChL+HS7x0P/MsbUFrE0QX2E/BC1olEIDhDI7WKm66EAN3MPQGJbJe3MnHdy10lOl1081axZJedA6e6f0h/E6dsD1EiY5y1im9uO+ZpCBFyybRuOnaCXsYUCi4hL7iphoTxHutA09CIhaC9bPhGTreN0qZBrExFSIfq14mMhVr3Q990hgy7+qc3EP/ymikGVS8TUZIiRHy0KEglxZgOMqFtoYCj7BvCuBLmVsq7TDGOJrmCCeHzU/o/aVTKzl65cr5fqh2N45gjG2SL7BCHHJIaOSVnpE44uSX35JE8WXfWg/VsvYxaJ6zxzDr5Buv1A188mbo=</latexit>

h�I1 . . .�Ini = K�I1 ...�In
AI1...In(�i, ri, si, tij)

<latexit sha1_base64="ZawU+3lcv1IzF7Qg/hLeP8yXxnc="></latexit>
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2-point	functions:

3-point	functions:

Correlators

Pinching:	

h��1(⌧1)��2(⌧2)i =
c12
⌧2�12

, �1 = �2 ⌘ �
<latexit sha1_base64="CsLFD83jPQuF4AbJhAeiksyrHvE="></latexit>

�ijk = �i +�j ��k
<latexit sha1_base64="3hVudU4RkF01oJ6Ts4Zo1mUYhKQ=">AAACE3icdZDLSgMxFIYz9VbrbdSlm2ARRHGYqZV2IxR14bKCvUA7DJk006aTuZBkhDL0Hdz4Km5cKOLWjTvfxrQdwesPgS//OYfk/G7MqJCm+a7l5uYXFpfyy4WV1bX1DX1zqymihGPSwBGLeNtFgjAakoakkpF2zAkKXEZarn8+qbduCBc0Cq/lKCZ2gPoh9ShGUlmOflDoXhAmkZNSOIT++DS70sMMhkcZ+I5eNA3rxKqWK/A3WIY5VRFkqjv6W7cX4SQgocQMCdGxzFjaKeKSYkbGhW4iSIywj/qkozBEARF2Ot1pDPeU04NexNUJJZy6XydSFAgxClzVGSA5ED9rE/OvWieRXtVOaRgnkoR49pCXMCgjOAkI9ignWLKRAoQ5VX+FeIA4wlLFWFAhfG4K/4dmybCOjdJVuVg7y+LIgx2wC/aBBSqgBi5BHTQABrfgHjyCJ+1Oe9CetZdZa07LZrbBN2mvH8zEnYg=</latexit>

h��1(⌧1)��2(⌧2)��3(⌧3)i =
c123

(⌧212)
�123 (⌧223)

�231 (⌧213)
�132

<latexit sha1_base64="lKK+XMxNprUHpz6cvHjmDfpKchQ="></latexit>

CFT	Data:	{�, cijk}
<latexit sha1_base64="vL0TQef+mzapU6uJqovwMG/d0CU=">AAACBnicdVDJSgNBEO1xN25RjyI0BsGDhJmomGNQDx4VTBQyQ+jp1CRteha6a4QwzMmLv+LFgyJe/QZv/o2dRXB9UPB4r4qqen4ihUbbfrcmJqemZ2bn5gsLi0vLK8XVtYaOU8WhzmMZqyufaZAigjoKlHCVKGChL+HS7x0P/MsbUFrE0QX2E/BC1olEIDhDI7WKm66EAN3MPQGJbJe3MnHdy10lOl1081axZJedA6e6f0h/E6dsD1EiY5y1im9uO+ZpCBFyybRuOnaCXsYUCi4hL7iphoTxHutA09CIhaC9bPhGTreN0qZBrExFSIfq14mMhVr3Q990hgy7+qc3EP/ymikGVS8TUZIiRHy0KEglxZgOMqFtoYCj7BvCuBLmVsq7TDGOJrmCCeHzU/o/aVTKzl65cr5fqh2N45gjG2SL7BCHHJIaOSVnpE44uSX35JE8WXfWg/VsvYxaJ6zxzDr5Buv1A188mbo=</latexit>

⌦
�I1 (⌧1)�

I2 (⌧2)�
I3 (⌧3)�

I4 (⌧4)
↵ ⌧4!⌧3�!

⌦
�I1 (⌧1)�

I2 (⌧2)�
I3 (⌧3)�

I4 (⌧3)
↵

<latexit sha1_base64="C4vZDlDXmk8aazlGmvRLc+9enbY="></latexit>

h�I1 . . .�Ini = K�I1 ...�In
AI1...In(�i, ri, si, tij)

<latexit sha1_base64="ZawU+3lcv1IzF7Qg/hLeP8yXxnc="></latexit>
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Propagators	: Scalars
i, a j, b

1 2

μ, a ν, a

21
Gluons

Vertices	:

= g2�µ⌫�
abI12

<latexit sha1_base64="6Qih8RBmk6KJ8uQAnBCAtBm0dis="></latexit>

= g2�ij�
abI12

<latexit sha1_base64="bvCvLWaoGrQkw+kjqjUpJy7fD1k="></latexit>

Iij :=
1

(2⇡)2⌧2ij
<latexit sha1_base64="k2d/maTNx05sheBiywelFyMNOJ4="></latexit>

Bulk	action	and	propagators

S =
1

g2

Z
d4x tr

⇢
1

2
Fµ⌫F

µ⌫ +Dµ�iD
µ�i � 1

2
[�i,�j ]

⇥
�i,�j

⇤
+ i ̄�µDµ +  ̄�i [�i, ] + @µc̄D

µc+ (@µA
µ)2

�

<latexit sha1_base64="WPCqQ7qLd/xhUU2vYOzzKILN5A8="></latexit>
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Outline
Motivation

Conclusions	and	outlook

Main	characters	of	this	story

Wilson	Line Operators

Recursion	relations	to	derive	multipoint	
correlation	functions	at	NLO

protected	operators
non-protected	operators Multipoint	Ward	identities

NNLO	4-pt	correlator
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Recursion	Relations


2112.10780,	2210.14916	with	J.	Barrat,	P.	Liendo	and	J.	Plefka



Recursion	relations
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t t

Leading	order
=

X
<latexit sha1_base64="9DOabljIqrmWJ8s8dXdEwfw0TKc=">AAAB7nicdVDLSsNAFL2prxpfVZduBovgKiS10m6EohuXFewD2lAm00k7dDIJMxOhhH6EGxeKuPV73Pk3TtoKPg9cOJxzL/feEyScKe2671ZhZXVtfaO4aW9t7+zulfYP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mjUrFY3OppQv0IjwQLGcHaSJ2Lvkoj2x6Uyq7jnXv1ag39Jp7jzlGGJZqD0lt/GJM0okITjpXqeW6i/QxLzQinM7ufKppgMsEj2jNU4IgqP5ufO0MnRhmiMJamhEZz9etEhiOlplFgOiOsx+qnl4t/eb1Uh3U/YyJJNRVksShMOdIxyn9HQyYp0XxqCCaSmVsRGWOJiTYJ5SF8for+J+2K4505lZtquXG5jKMIR3AMp+BBDRpwDU1oAYEJ3MMjPFmJ9WA9Wy+L1oK1nDmEb7BePwCSWo8U</latexit>

h�i1 . . . �ini
<latexit sha1_base64="l/gU7nXeID3TDsPVc+Wk4HBRmPo=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQhDJTBV0W3bisYB/QqSWTZtrQTGZI7ghl6Ee48VfcuFDErQt3/o3pdBBtPRA4nHNuknv8WHANjvNlFZaWV1bXiuuljc2t7R17d6+po0RR1qCRiFTbJ5oJLlkDOAjWjhUjoS9Yyx9dTf3WPVOaR/IWxjHrhmQgecApASP17BNPEDkQDHvxkN+lvOdOsNePQP8I0ggqy/TsslNxMuBF4uakjHLUe/anuYomIZNABdG64zoxdFOigFPBJiUv0SwmdEQGrGOoJCHT3TRbaoKPjNLHQaTMkYAz9fdESkKtx6FvkiGBoZ73puJ/XieB4KKbchknwCSdPRQkAkOEpw3hPleMghgbQqji5q+YDokiFEyPJVOCO7/yImlWK+5ppXpzVq5d5nUU0QE6RMfIReeohq5RHTUQRQ/oCb2gV+vRerberPdZtGDlM/voD6yPb83dnqw=</latexit>

(0)
<latexit sha1_base64="cyuPqtuM6jj0sdkk2IKI/ic8Jic=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CnoMevEY0TwgWcLspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mnGCfkQHkoecUWOlh7J73iuW3Io7B1klXkZKkKHeK351+zFLI5SGCap1x3MT40+oMpwJnBa6qcaEshEdYMdSSSPU/mR+6pScWaVPwljZkobM1d8TExppPY4C2xlRM9TL3kz8z+ukJrz2J1wmqUHJFovCVBATk9nfpM8VMiPGllCmuL2VsCFVlBmbTsGG4C2/vEqa1Yp3UaneX5ZqN1kceTiBUyiDB1dQgzuoQwMYDOAZXuHNEc6L8+58LFpzTjZzDH/gfP4AP4SNHQ==</latexit>

i = 1, . . . , 5
<latexit sha1_base64="cxQJVeveSZGZMDwfdh9p89sGELg=">AAAB9HicdVDLSgMxFL3js46vqks3wSK4KMNMbWk3QtGNywr2Ae1QMmmmDc08TDKFMvQ73LhQxK0f486/MdNW8HkgcDjnHu7N8WLOpLLtd2NldW19YzO3ZW7v7O7t5w8OWzJKBKFNEvFIdDwsKWchbSqmOO3EguLA47Ttja8yvz2hQrIovFXTmLoBHobMZwQrLbnswin2BpGSxYpp9vMF23IqTq1cRb+JY9lzFGCJRj//prMkCWioCMdSdh07Vm6KhWKE05nZSySNMRnjIe1qGuKASjedHz1Dp1oZID8S+oUKzdWviRQHUk4DT08GWI3kTy8T//K6ifJrbsrCOFE0JItFfsKRilDWABowQYniU00wEUzfisgIC0yU7ikr4fOn6H/SKlnOuVW6KRfql8s6cnAMJ3AGDlShDtfQgCYQuIN7eIQnY2I8GM/Gy2J0xVhmjuAbjNcP2WuQ3A==</latexit>



�6
<latexit sha1_base64="RQEwV7kew0alb684Aw7qvUZeZDM=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuQpLGRndFNy4r2Ae0sUymk3bsZCbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeKGVUacf5sJaWV1bX1gsbxc2t7Z3d0t5+U4lMYtLAggnZjpAijHLS0FQz0k4lQUnESCsaXU791j2Rigp+o8cpCRM04DSmGGkjNbvpkN5We6WyYztB1T/1oWN7XuBWPEMqnh+cV6BrOzOUwQL1Xum92xc4SwjXmCGlOq6T6jBHUlPMyKTYzRRJER6hAekYylFCVJjPrp3AY6P0YSykKa7hTP0+kaNEqXESmc4E6aH67U3Fv7xOpuOzMKc8zTTheL4ozhjUAk5fh30qCdZsbAjCkppbIR4iibA2ARVNCF+fwv9J07Pdiu1d++XaxSKOAjgER+AEuCAANXAF6qABMLgDD+AJPFvCerRerNd565K1mDkAP2C9fQKpQo8y</latexit>

EVEN

Recursion	relations

t t

Leading	order
h�I1 . . . �Ini

<latexit sha1_base64="SzihEDrYZqkPkOvJ+ULLYcCOi8M=">AAACFHicbVDLSgMxFM34rPVVdekmWARBKDNV0GXRje4q2Ad0xiGT3mlDM5khyQhl6Ee48VfcuFDErQt3/o3ptIi2Hggczjk3yT1BwpnStv1lLSwuLa+sFtaK6xubW9ulnd2milNJoUFjHst2QBRwJqChmebQTiSQKODQCgaXY791D1KxWNzqYQJeRHqChYwSbSS/dOxyInocsJv02V127Tsj7HZjrX4EYQSZZ/xS2a7YOfA8caakjKao+6VPcxVNIxCacqJUx7ET7WVEakY5jIpuqiAhdEB60DFUkAiUl+VLjfChUbo4jKU5QuNc/T2RkUipYRSYZER0X816Y/E/r5Pq8NzLmEhSDYJOHgpTjnWMxw3hLpNANR8aQqhk5q+Y9okkVJsei6YEZ3bledKsVpyTSvXmtFy7mNZRQPvoAB0hB52hGrpCddRAFD2gJ/SCXq1H69l6s94n0QVrOrOH/sD6+AZn/Z5s</latexit>

=
X

<latexit sha1_base64="9DOabljIqrmWJ8s8dXdEwfw0TKc=">AAAB7nicdVDLSsNAFL2prxpfVZduBovgKiS10m6EohuXFewD2lAm00k7dDIJMxOhhH6EGxeKuPV73Pk3TtoKPg9cOJxzL/feEyScKe2671ZhZXVtfaO4aW9t7+zulfYP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mjUrFY3OppQv0IjwQLGcHaSJ2Lvkoj2x6Uyq7jnXv1ag39Jp7jzlGGJZqD0lt/GJM0okITjpXqeW6i/QxLzQinM7ufKppgMsEj2jNU4IgqP5ufO0MnRhmiMJamhEZz9etEhiOlplFgOiOsx+qnl4t/eb1Uh3U/YyJJNRVksShMOdIxyn9HQyYp0XxqCCaSmVsRGWOJiTYJ5SF8for+J+2K4505lZtquXG5jKMIR3AMp+BBDRpwDU1oAYEJ3MMjPFmJ9WA9Wy+L1oK1nDmEb7BePwCSWo8U</latexit>

(0)
<latexit sha1_base64="cyuPqtuM6jj0sdkk2IKI/ic8Jic=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CnoMevEY0TwgWcLspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mnGCfkQHkoecUWOlh7J73iuW3Io7B1klXkZKkKHeK351+zFLI5SGCap1x3MT40+oMpwJnBa6qcaEshEdYMdSSSPU/mR+6pScWaVPwljZkobM1d8TExppPY4C2xlRM9TL3kz8z+ukJrz2J1wmqUHJFovCVBATk9nfpM8VMiPGllCmuL2VsCFVlBmbTsGG4C2/vEqa1Yp3UaneX5ZqN1kceTiBUyiDB1dQgzuoQwMYDOAZXuHNEc6L8+58LFpzTjZzDH/gfP4AP4SNHQ==</latexit>

I = 1, . . . , 6
<latexit sha1_base64="UbnTR5yYuzjaE9bZkFomY27z6As=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KGWmiroRim50V8E+YDqUTJq2oZlkSO4IZehnuHGhiFu/xp1/Y9rOQlsPBA7n3EPuPWEsuAHX/XZyK6tr6xv5zcLW9s7uXnH/oGlUoilrUCWUbofEMMElawAHwdqxZiQKBWuFo9up33pi2nAlH2EcsyAiA8n7nBKwkn9/7ZU7PQWmfNEtltyKOwNeJl5GSihDvVv8skmaREwCFcQY33NjCFKigVPBJoVOYlhM6IgMmG+pJBEzQTpbeYJPrNLDfaXtk4Bn6u9ESiJjxlFoJyMCQ7PoTcX/PD+B/lWQchknwCSdf9RPBAaFp/fjHteMghhbQqjmdldMh0QTCralgi3BWzx5mTSrFe+sUn04L9Vusjry6Agdo1PkoUtUQ3eojhqIIoWe0St6c8B5cd6dj/lozskyh+gPnM8fyTCQRw==</latexit>
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Recursion	relations

t tt t tt t tt+ +

Leading	order

ODD
�6

<latexit sha1_base64="RQEwV7kew0alb684Aw7qvUZeZDM=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuQpLGRndFNy4r2Ae0sUymk3bsZCbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeKGVUacf5sJaWV1bX1gsbxc2t7Z3d0t5+U4lMYtLAggnZjpAijHLS0FQz0k4lQUnESCsaXU791j2Rigp+o8cpCRM04DSmGGkjNbvpkN5We6WyYztB1T/1oWN7XuBWPEMqnh+cV6BrOzOUwQL1Xum92xc4SwjXmCGlOq6T6jBHUlPMyKTYzRRJER6hAekYylFCVJjPrp3AY6P0YSykKa7hTP0+kaNEqXESmc4E6aH67U3Fv7xOpuOzMKc8zTTheL4ozhjUAk5fh30qCdZsbAjCkppbIR4iibA2ARVNCF+fwv9J07Pdiu1d++XaxSKOAjgER+AEuCAANXAF6qABMLgDD+AJPFvCerRerNd565K1mDkAP2C9fQKpQo8y</latexit>

h�I1 . . . �Ini
<latexit sha1_base64="SzihEDrYZqkPkOvJ+ULLYcCOi8M=">AAACFHicbVDLSgMxFM34rPVVdekmWARBKDNV0GXRje4q2Ad0xiGT3mlDM5khyQhl6Ee48VfcuFDErQt3/o3ptIi2Hggczjk3yT1BwpnStv1lLSwuLa+sFtaK6xubW9ulnd2milNJoUFjHst2QBRwJqChmebQTiSQKODQCgaXY791D1KxWNzqYQJeRHqChYwSbSS/dOxyInocsJv02V127Tsj7HZjrX4EYQSZZ/xS2a7YOfA8caakjKao+6VPcxVNIxCacqJUx7ET7WVEakY5jIpuqiAhdEB60DFUkAiUl+VLjfChUbo4jKU5QuNc/T2RkUipYRSYZER0X816Y/E/r5Pq8NzLmEhSDYJOHgpTjnWMxw3hLpNANR8aQqhk5q+Y9okkVJsei6YEZ3bledKsVpyTSvXmtFy7mNZRQPvoAB0hB52hGrpCddRAFD2gJ/SCXq1H69l6s94n0QVrOrOH/sD6+AZn/Z5s</latexit>

=
X

<latexit sha1_base64="9DOabljIqrmWJ8s8dXdEwfw0TKc=">AAAB7nicdVDLSsNAFL2prxpfVZduBovgKiS10m6EohuXFewD2lAm00k7dDIJMxOhhH6EGxeKuPV73Pk3TtoKPg9cOJxzL/feEyScKe2671ZhZXVtfaO4aW9t7+zulfYP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mjUrFY3OppQv0IjwQLGcHaSJ2Lvkoj2x6Uyq7jnXv1ag39Jp7jzlGGJZqD0lt/GJM0okITjpXqeW6i/QxLzQinM7ufKppgMsEj2jNU4IgqP5ufO0MnRhmiMJamhEZz9etEhiOlplFgOiOsx+qnl4t/eb1Uh3U/YyJJNRVksShMOdIxyn9HQyYp0XxqCCaSmVsRGWOJiTYJ5SF8for+J+2K4505lZtquXG5jKMIR3AMp+BBDRpwDU1oAYEJ3MMjPFmJ9WA9Wy+L1oK1nDmEb7BePwCSWo8U</latexit>

(0)
<latexit sha1_base64="cyuPqtuM6jj0sdkk2IKI/ic8Jic=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CnoMevEY0TwgWcLspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mnGCfkQHkoecUWOlh7J73iuW3Io7B1klXkZKkKHeK351+zFLI5SGCap1x3MT40+oMpwJnBa6qcaEshEdYMdSSSPU/mR+6pScWaVPwljZkobM1d8TExppPY4C2xlRM9TL3kz8z+ukJrz2J1wmqUHJFovCVBATk9nfpM8VMiPGllCmuL2VsCFVlBmbTsGG4C2/vEqa1Yp3UaneX5ZqN1kceTiBUyiDB1dQgzuoQwMYDOAZXuHNEc6L8+58LFpzTjZzDH/gfP4AP4SNHQ==</latexit>

I = 1, . . . , 6
<latexit sha1_base64="UbnTR5yYuzjaE9bZkFomY27z6As=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KGWmiroRim50V8E+YDqUTJq2oZlkSO4IZehnuHGhiFu/xp1/Y9rOQlsPBA7n3EPuPWEsuAHX/XZyK6tr6xv5zcLW9s7uXnH/oGlUoilrUCWUbofEMMElawAHwdqxZiQKBWuFo9up33pi2nAlH2EcsyAiA8n7nBKwkn9/7ZU7PQWmfNEtltyKOwNeJl5GSihDvVv8skmaREwCFcQY33NjCFKigVPBJoVOYlhM6IgMmG+pJBEzQTpbeYJPrNLDfaXtk4Bn6u9ESiJjxlFoJyMCQ7PoTcX/PD+B/lWQchknwCSdf9RPBAaFp/fjHteMghhbQqjmdldMh0QTCralgi3BWzx5mTSrFe+sUn04L9Vusjry6Agdo1PkoUtUQ3eojhqIIoWe0St6c8B5cd6dj/lozskyh+gPnM8fyTCQRw==</latexit>
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Recursion	relations

= + + +
4 = + +

t ttt t
4

( +

+ ++

ttt

t t

t ttt

t tt t

(
t tt t NLO

<latexit sha1_base64="jCWF17aixXYLyG0leQB0PoA0OMQ=">AAAB8XicdVDLSgNBEJyNrxhfUY9eBoPgadlsokluQS8eRCOYGEyWMDuZJENmZ5eZXjEs+QsvHhTx6t9482+cPAQVLWgoqrrp7vIjwTU4zoeVWlhcWl5Jr2bW1jc2t7LbOw0dxoqyOg1FqJo+0UxwyerAQbBmpBgJfMFu/OHpxL+5Y0rzUF7DKGJeQPqS9zglYKTbNrB7SC7OL8edbM6xS5Vi0S1gx3bLlXLpyBCncOxWCjhvO1Pk0By1Tva93Q1pHDAJVBCtW3knAi8hCjgVbJxpx5pFhA5Jn7UMlSRg2kumF4/xgVG6uBcqUxLwVP0+kZBA61Hgm86AwED/9ibiX14rhl7ZS7iMYmCSzhb1YoEhxJP3cZcrRkGMDCFUcXMrpgOiCAUTUsaE8PUp/p80XDtfsN2rYq56Mo8jjfbQPjpEeVRCVXSGaqiOKJLoAT2hZ0tbj9aL9TprTVnzmV30A9bbJyfNkT8=</latexit>

+

Next-to-leading	order

⌦
�i1 . . . �in

↵
=

X
<latexit sha1_base64="NYeWAB4Zu1Qp2KiJD2OKMW+Svzk="></latexit>

i = 1, . . . , 5
<latexit sha1_base64="cxQJVeveSZGZMDwfdh9p89sGELg=">AAAB9HicdVDLSgMxFL3js46vqks3wSK4KMNMbWk3QtGNywr2Ae1QMmmmDc08TDKFMvQ73LhQxK0f486/MdNW8HkgcDjnHu7N8WLOpLLtd2NldW19YzO3ZW7v7O7t5w8OWzJKBKFNEvFIdDwsKWchbSqmOO3EguLA47Ttja8yvz2hQrIovFXTmLoBHobMZwQrLbnswin2BpGSxYpp9vMF23IqTq1cRb+JY9lzFGCJRj//prMkCWioCMdSdh07Vm6KhWKE05nZSySNMRnjIe1qGuKASjedHz1Dp1oZID8S+oUKzdWviRQHUk4DT08GWI3kTy8T//K6ifJrbsrCOFE0JItFfsKRilDWABowQYniU00wEUzfisgIC0yU7ikr4fOn6H/SKlnOuVW6KRfql8s6cnAMJ3AGDlShDtfQgCYQuIN7eIQnY2I8GM/Gy2J0xVhmjuAbjNcP2WuQ3A==</latexit>

t t

Leading	order

(1)
<latexit sha1_base64="3U57pcNjj0WdDTBVMFQT2+ffjcM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CnoMevEY0TwgWcLsZDYZMju7zPQKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkQKg6777eTW1jc2t/LbhZ3dvf2D4uFR08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup35rSeujYjVI44T7kd0oEQoGEUrPZS9816x5FbcOcgq8TJSggz1XvGr249ZGnGFTFJjOp6boD+hGgWTfFropoYnlI3ogHcsVTTixp/MT52SM6v0SRhrWwrJXP09MaGRMeMosJ0RxaFZ9mbif14nxfDanwiVpMgVWywKU0kwJrO/SV9ozlCOLaFMC3srYUOqKUObTsGG4C2/vEqa1Yp3UaneX5ZqN1kceTiBUyiDB1dQgzuoQwMYDOAZXuHNkc6L8+58LFpzTjZzDH/gfP4AQQmNHg==</latexit>

h�i1 . . . �ini
<latexit sha1_base64="l/gU7nXeID3TDsPVc+Wk4HBRmPo=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQhDJTBV0W3bisYB/QqSWTZtrQTGZI7ghl6Ee48VfcuFDErQt3/o3pdBBtPRA4nHNuknv8WHANjvNlFZaWV1bXiuuljc2t7R17d6+po0RR1qCRiFTbJ5oJLlkDOAjWjhUjoS9Yyx9dTf3WPVOaR/IWxjHrhmQgecApASP17BNPEDkQDHvxkN+lvOdOsNePQP8I0ggqy/TsslNxMuBF4uakjHLUe/anuYomIZNABdG64zoxdFOigFPBJiUv0SwmdEQGrGOoJCHT3TRbaoKPjNLHQaTMkYAz9fdESkKtx6FvkiGBoZ73puJ/XieB4KKbchknwCSdPRQkAkOEpw3hPleMghgbQqji5q+YDokiFEyPJVOCO7/yImlWK+5ppXpzVq5d5nUU0QE6RMfIReeohq5RHTUQRQ/oCb2gV+vRerberPdZtGDlM/voD6yPb83dnqw=</latexit>

=
X

<latexit sha1_base64="9DOabljIqrmWJ8s8dXdEwfw0TKc=">AAAB7nicdVDLSsNAFL2prxpfVZduBovgKiS10m6EohuXFewD2lAm00k7dDIJMxOhhH6EGxeKuPV73Pk3TtoKPg9cOJxzL/feEyScKe2671ZhZXVtfaO4aW9t7+zulfYP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mjUrFY3OppQv0IjwQLGcHaSJ2Lvkoj2x6Uyq7jnXv1ag39Jp7jzlGGJZqD0lt/GJM0okITjpXqeW6i/QxLzQinM7ufKppgMsEj2jNU4IgqP5ufO0MnRhmiMJamhEZz9etEhiOlplFgOiOsx+qnl4t/eb1Uh3U/YyJJNRVksShMOdIxyn9HQyYp0XxqCCaSmVsRGWOJiTYJ5SF8for+J+2K4505lZtquXG5jKMIR3AMp+BBDRpwDU1oAYEJ3MMjPFmJ9WA9Wy+L1oK1nDmEb7BePwCSWo8U</latexit>

(0)
<latexit sha1_base64="cyuPqtuM6jj0sdkk2IKI/ic8Jic=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CnoMevEY0TwgWcLspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mnGCfkQHkoecUWOlh7J73iuW3Io7B1klXkZKkKHeK351+zFLI5SGCap1x3MT40+oMpwJnBa6qcaEshEdYMdSSSPU/mR+6pScWaVPwljZkobM1d8TExppPY4C2xlRM9TL3kz8z+ukJrz2J1wmqUHJFovCVBATk9nfpM8VMiPGllCmuL2VsCFVlBmbTsGG4C2/vEqa1Yp3UaneX5ZqN1kceTiBUyiDB1dQgzuoQwMYDOAZXuHNEc6L8+58LFpzTjZzDH/gfP4AP4SNHQ==</latexit>
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EVEN

Recursion	relations

= + + +
4 = + +

t ttt t
4

( +

+ ++

ttt

t t

t ttt

t tt t

(
t tt t NLO

<latexit sha1_base64="jCWF17aixXYLyG0leQB0PoA0OMQ=">AAAB8XicdVDLSgNBEJyNrxhfUY9eBoPgadlsokluQS8eRCOYGEyWMDuZJENmZ5eZXjEs+QsvHhTx6t9482+cPAQVLWgoqrrp7vIjwTU4zoeVWlhcWl5Jr2bW1jc2t7LbOw0dxoqyOg1FqJo+0UxwyerAQbBmpBgJfMFu/OHpxL+5Y0rzUF7DKGJeQPqS9zglYKTbNrB7SC7OL8edbM6xS5Vi0S1gx3bLlXLpyBCncOxWCjhvO1Pk0By1Tva93Q1pHDAJVBCtW3knAi8hCjgVbJxpx5pFhA5Jn7UMlSRg2kumF4/xgVG6uBcqUxLwVP0+kZBA61Hgm86AwED/9ibiX14rhl7ZS7iMYmCSzhb1YoEhxJP3cZcrRkGMDCFUcXMrpgOiCAUTUsaE8PUp/p80XDtfsN2rYq56Mo8jjfbQPjpEeVRCVXSGaqiOKJLoAT2hZ0tbj9aL9TprTVnzmV30A9bbJyfNkT8=</latexit>

+

Next-to-leading	order

t ttt t t ttt t+ + + 13	more	terms

t t

Leading	order

�6
<latexit sha1_base64="RQEwV7kew0alb684Aw7qvUZeZDM=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAiuQpLGRndFNy4r2Ae0sUymk3bsZCbMTIQS+g9uXCji1v9x5984fQgqeuDC4Zx7ufeeKGVUacf5sJaWV1bX1gsbxc2t7Z3d0t5+U4lMYtLAggnZjpAijHLS0FQz0k4lQUnESCsaXU791j2Rigp+o8cpCRM04DSmGGkjNbvpkN5We6WyYztB1T/1oWN7XuBWPEMqnh+cV6BrOzOUwQL1Xum92xc4SwjXmCGlOq6T6jBHUlPMyKTYzRRJER6hAekYylFCVJjPrp3AY6P0YSykKa7hTP0+kaNEqXESmc4E6aH67U3Fv7xOpuOzMKc8zTTheL4ozhjUAk5fh30qCdZsbAjCkppbIR4iibA2ARVNCF+fwv9J07Pdiu1d++XaxSKOAjgER+AEuCAANXAF6qABMLgDD+AJPFvCerRerNd565K1mDkAP2C9fQKpQo8y</latexit>

(1)
<latexit sha1_base64="3U57pcNjj0WdDTBVMFQT2+ffjcM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CnoMevEY0TwgWcLsZDYZMju7zPQKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkQKg6777eTW1jc2t/LbhZ3dvf2D4uFR08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup35rSeujYjVI44T7kd0oEQoGEUrPZS9816x5FbcOcgq8TJSggz1XvGr249ZGnGFTFJjOp6boD+hGgWTfFropoYnlI3ogHcsVTTixp/MT52SM6v0SRhrWwrJXP09MaGRMeMosJ0RxaFZ9mbif14nxfDanwiVpMgVWywKU0kwJrO/SV9ozlCOLaFMC3srYUOqKUObTsGG4C2/vEqa1Yp3UaneX5ZqN1kceTiBUyiDB1dQgzuoQwMYDOAZXuHNkc6L8+58LFpzTjZzDH/gfP4AQQmNHg==</latexit>

=
X

<latexit sha1_base64="9DOabljIqrmWJ8s8dXdEwfw0TKc=">AAAB7nicdVDLSsNAFL2prxpfVZduBovgKiS10m6EohuXFewD2lAm00k7dDIJMxOhhH6EGxeKuPV73Pk3TtoKPg9cOJxzL/feEyScKe2671ZhZXVtfaO4aW9t7+zulfYP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mjUrFY3OppQv0IjwQLGcHaSJ2Lvkoj2x6Uyq7jnXv1ag39Jp7jzlGGJZqD0lt/GJM0okITjpXqeW6i/QxLzQinM7ufKppgMsEj2jNU4IgqP5ufO0MnRhmiMJamhEZz9etEhiOlplFgOiOsx+qnl4t/eb1Uh3U/YyJJNRVksShMOdIxyn9HQyYp0XxqCCaSmVsRGWOJiTYJ5SF8for+J+2K4505lZtquXG5jKMIR3AMp+BBDRpwDU1oAYEJ3MMjPFmJ9WA9Wy+L1oK1nDmEb7BePwCSWo8U</latexit>

(0)
<latexit sha1_base64="cyuPqtuM6jj0sdkk2IKI/ic8Jic=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMQL2E3CnoMevEY0TwgWcLspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mnGCfkQHkoecUWOlh7J73iuW3Io7B1klXkZKkKHeK351+zFLI5SGCap1x3MT40+oMpwJnBa6qcaEshEdYMdSSSPU/mR+6pScWaVPwljZkobM1d8TExppPY4C2xlRM9TL3kz8z+ukJrz2J1wmqUHJFovCVBATk9nfpM8VMiPGllCmuL2VsCFVlBmbTsGG4C2/vEqa1Yp3UaneX5ZqN1kceTiBUyiDB1dQgzuoQwMYDOAZXuHNEc6L8+58LFpzTjZzDH/gfP4AP4SNHQ==</latexit>

i = 1, . . . , 5
<latexit sha1_base64="cxQJVeveSZGZMDwfdh9p89sGELg=">AAAB9HicdVDLSgMxFL3js46vqks3wSK4KMNMbWk3QtGNywr2Ae1QMmmmDc08TDKFMvQ73LhQxK0f486/MdNW8HkgcDjnHu7N8WLOpLLtd2NldW19YzO3ZW7v7O7t5w8OWzJKBKFNEvFIdDwsKWchbSqmOO3EguLA47Ttja8yvz2hQrIovFXTmLoBHobMZwQrLbnswin2BpGSxYpp9vMF23IqTq1cRb+JY9lzFGCJRj//prMkCWioCMdSdh07Vm6KhWKE05nZSySNMRnjIe1qGuKASjedHz1Dp1oZID8S+oUKzdWviRQHUk4DT08GWI3kTy8T//K6ifJrbsrCOFE0JItFfsKRilDWABowQYniU00wEUzfisgIC0yU7ikr4fOn6H/SKlnOuVW6KRfql8s6cnAMJ3AGDlShDtfQgCYQuIN7eIQnY2I8GM/Gy2J0xVhmjuAbjNcP2WuQ3A==</latexit>

h�i1 . . . �ini
<latexit sha1_base64="l/gU7nXeID3TDsPVc+Wk4HBRmPo=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQhDJTBV0W3bisYB/QqSWTZtrQTGZI7ghl6Ee48VfcuFDErQt3/o3pdBBtPRA4nHNuknv8WHANjvNlFZaWV1bXiuuljc2t7R17d6+po0RR1qCRiFTbJ5oJLlkDOAjWjhUjoS9Yyx9dTf3WPVOaR/IWxjHrhmQgecApASP17BNPEDkQDHvxkN+lvOdOsNePQP8I0ggqy/TsslNxMuBF4uakjHLUe/anuYomIZNABdG64zoxdFOigFPBJiUv0SwmdEQGrGOoJCHT3TRbaoKPjNLHQaTMkYAz9fdESkKtx6FvkiGBoZ73puJ/XieB4KKbchknwCSdPRQkAkOEpw3hPleMghgbQqji5q+YDokiFEyPJVOCO7/yImlWK+5ppXpzVq5d5nUU0QE6RMfIReeohq5RHTUQRQ/oCb2gV+vRerberPdZtGDlM/voD6yPb83dnqw=</latexit>
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h�I1 . . . �Ini
<latexit sha1_base64="SzihEDrYZqkPkOvJ+ULLYcCOi8M=">AAACFHicbVDLSgMxFM34rPVVdekmWARBKDNV0GXRje4q2Ad0xiGT3mlDM5khyQhl6Ee48VfcuFDErQt3/o3ptIi2Hggczjk3yT1BwpnStv1lLSwuLa+sFtaK6xubW9ulnd2milNJoUFjHst2QBRwJqChmebQTiSQKODQCgaXY791D1KxWNzqYQJeRHqChYwSbSS/dOxyInocsJv02V127Tsj7HZjrX4EYQSZZ/xS2a7YOfA8caakjKao+6VPcxVNIxCacqJUx7ET7WVEakY5jIpuqiAhdEB60DFUkAiUl+VLjfChUbo4jKU5QuNc/T2RkUipYRSYZER0X816Y/E/r5Pq8NzLmEhSDYJOHgpTjnWMxw3hLpNANR8aQqhk5q+Y9okkVJsei6YEZ3bledKsVpyTSvXmtFy7mNZRQPvoAB0hB52hGrpCddRAFD2gJ/SCXq1H69l6s94n0QVrOrOH/sD6+AZn/Z5s</latexit>

=
X

<latexit sha1_base64="9DOabljIqrmWJ8s8dXdEwfw0TKc=">AAAB7nicdVDLSsNAFL2prxpfVZduBovgKiS10m6EohuXFewD2lAm00k7dDIJMxOhhH6EGxeKuPV73Pk3TtoKPg9cOJxzL/feEyScKe2671ZhZXVtfaO4aW9t7+zulfYP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJle537mjUrFY3OppQv0IjwQLGcHaSJ2Lvkoj2x6Uyq7jnXv1ag39Jp7jzlGGJZqD0lt/GJM0okITjpXqeW6i/QxLzQinM7ufKppgMsEj2jNU4IgqP5ufO0MnRhmiMJamhEZz9etEhiOlplFgOiOsx+qnl4t/eb1Uh3U/YyJJNRVksShMOdIxyn9HQyYp0XxqCCaSmVsRGWOJiTYJ5SF8for+J+2K4505lZtquXG5jKMIR3AMp+BBDRpwDU1oAYEJ3MMjPFmJ9WA9Wy+L1oK1nDmEb7BePwCSWo8U</latexit>



Results
�

<latexit sha1_base64="AVYl0cIz5UqvjY03P1OzfL1A8Fw=">AAAB73icdVDLSsNAFJ34rPFVdelmsAiuQlIr7bKoC5cV7APaUCbTSTt0MokzN0IJ/Qk3LhRx6++482+ctBV8HrhwOOde7r0nSATX4Lrv1tLyyuraemHD3tza3tkt7u23dJwqypo0FrHqBEQzwSVrAgfBOoliJAoEawfji9xv3zGleSxvYJIwPyJDyUNOCRip07tkAoht94sl1/HOvFqlin8Tz3FnKKEFGv3iW28Q0zRiEqggWnc9NwE/Iwo4FWxq91LNEkLHZMi6hkoSMe1ns3un+NgoAxzGypQEPFO/TmQk0noSBaYzIjDSP71c/MvrphDW/IzLJAUm6XxRmAoMMc6fxwOuGAUxMYRQxc2tmI6IIhRMRHkIn5/i/0mr7HinTvm6UqqfL+IooEN0hE6Qh6qojq5QAzURRQLdo0f0ZN1aD9az9TJvXbIWMwfoG6zXDz9dj3Y=</latexit>

��
<latexit sha1_base64="bLfjaJWDvJXYztRVorCkbvEth5o=">AAAB9HicdVDLSsNAFJ3UV42vqks3g0VwFZJaaZdFXbisYB/QhDKZTtqhk0mcuSmU0O9w40IRt36MO//GpK3g88CFwzn3cu89fiy4Btt+Nworq2vrG8VNc2t7Z3evtH/Q1lGiKGvRSESq6xPNBJesBRwE68aKkdAXrOOPL3O/M2FK80jewjRmXkiGkgecEsgkz41HvO9eMQHENPulsm055069WsO/iWPZc5TREs1+6c0dRDQJmQQqiNY9x47BS4kCTgWbmW6iWUzomAxZL6OShEx76fzoGT7JlAEOIpWVBDxXv06kJNR6GvpZZ0hgpH96ufiX10sgqHspl3ECTNLFoiARGCKcJ4AHXDEKYpoRQhXPbsV0RBShkOWUh/D5Kf6ftCuWc2ZVbqrlxsUyjiI6QsfoFDmohhroGjVRC1F0h+7RI3oyJsaD8Wy8LFoLxnLmEH2D8foBDjCRpA==</latexit>
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From																		we	can	derive	any
Not	the	case	in	 	SYM	!N = 4

<latexit sha1_base64="WlWSyTc2ZZMZ5XjRUUYMxl4ele4=">AAAB9HicdVDLSgMxFL1TX7W+qi7dBIvgapiplXYjFN24kgrWFtqhZNJMG5rJjEmmUIZ+hxsXirj1Y9z5N2baCj4PBA7n3Ms9OX7MmdKO827llpZXVtfy64WNza3tneLu3q2KEklok0Q8km0fK8qZoE3NNKftWFIc+py2/NFF5rfGVCoWiRs9iakX4oFgASNYG8nrhlgPCebp1fSs0iuWHNs9dWuVKvpNXNuZoQQLNHrFt24/IklIhSYcK9VxnVh7KZaaEU6nhW6iaIzJCA9ox1CBQ6q8dBZ6io6M0kdBJM0TGs3UrxspDpWahL6ZzEKqn14m/uV1Eh3UvJSJONFUkPmhIOFIRyhrAPWZpETziSGYSGayIjLEEhNteiqYEj5/iv4nt2XbPbHL15VS/XxRRx4O4BCOwYUq1OESGtAEAndwD4/wZI2tB+vZepmP5qzFzj58g/X6AfSHkjs=</latexit>

�
<latexit sha1_base64="AVYl0cIz5UqvjY03P1OzfL1A8Fw=">AAAB73icdVDLSsNAFJ34rPFVdelmsAiuQlIr7bKoC5cV7APaUCbTSTt0MokzN0IJ/Qk3LhRx6++482+ctBV8HrhwOOde7r0nSATX4Lrv1tLyyuraemHD3tza3tkt7u23dJwqypo0FrHqBEQzwSVrAgfBOoliJAoEawfji9xv3zGleSxvYJIwPyJDyUNOCRip07tkAoht94sl1/HOvFqlin8Tz3FnKKEFGv3iW28Q0zRiEqggWnc9NwE/Iwo4FWxq91LNEkLHZMi6hkoSMe1ns3un+NgoAxzGypQEPFO/TmQk0noSBaYzIjDSP71c/MvrphDW/IzLJAUm6XxRmAoMMc6fxwOuGAUxMYRQxc2tmI6IIhRMRHkIn5/i/0mr7HinTvm6UqqfL+IooEN0hE6Qh6qojq5QAzURRQLdo0f0ZN1aD9az9TJvXbIWMwfoG6zXDz9dj3Y=</latexit>

��
<latexit sha1_base64="bLfjaJWDvJXYztRVorCkbvEth5o=">AAAB9HicdVDLSsNAFJ3UV42vqks3g0VwFZJaaZdFXbisYB/QhDKZTtqhk0mcuSmU0O9w40IRt36MO//GpK3g88CFwzn3cu89fiy4Btt+Nworq2vrG8VNc2t7Z3evtH/Q1lGiKGvRSESq6xPNBJesBRwE68aKkdAXrOOPL3O/M2FK80jewjRmXkiGkgecEsgkz41HvO9eMQHENPulsm055069WsO/iWPZc5TREs1+6c0dRDQJmQQqiNY9x47BS4kCTgWbmW6iWUzomAxZL6OShEx76fzoGT7JlAEOIpWVBDxXv06kJNR6GvpZZ0hgpH96ufiX10sgqHspl3ECTNLFoiARGCKcJ4AHXDEKYpoRQhXPbsV0RBShkOWUh/D5Kf6ftCuWc2ZVbqrlxsUyjiI6QsfoFDmohhroGjVRC1F0h+7RI3oyJsaD8Wy8LFoLxnLmEH2D8foBDjCRpA==</latexit>

Results

h�I1
1 . . . �In

1 i
<latexit sha1_base64="9WvgO3WS0SXq+w+cEWTv1nbI33I=">AAACH3icdVDLSsNAFJ34rPEVdelmsAiuSlKr7bLoRncV7AOaGiaTSTt0MgkzE6GE/Ikbf8WNC0XEXf/G6UOorwMDh3PO5c49fsKoVLY9NpaWV1bX1gsb5ubW9s6utbffknEqMGnimMWi4yNJGOWkqahipJMIgiKfkbY/vJz47XsiJI35rRolpBehPqchxUhpybPOTZch3mfETQbUy5z8Lrv2nBy6LIiVhIsqz10xjZqm6VlFu+ScObVKFf4mTsmeogjmaHjWhxvEOI0IV5ghKbuOnahehoSimJHcdFNJEoSHqE+6mnIUEdnLpvfl8FgrAQxjoR9XcKouTmQoknIU+ToZITWQP72J+JfXTVVY62WUJ6kiHM8WhSmDKoaTsmBABcGKjTRBWFD9V4gHSCCsdKWTEr4uhf+TVrnknJbKN5Vi/WJeRwEcgiNwAhxQBXVwBRqgCTB4AE/gBbwaj8az8Wa8z6JLxnzmAHyDMf4EWueijA==</latexit>

h�I1
�1

. . . �In
�n

i
<latexit sha1_base64="9q04ubUTHWaz2onn7de/1keaV18="></latexit>

h�1�1�1�1�1�1�1�1�1�1i
<latexit sha1_base64="eHeAf4fFh2twzIyxr7jiekYBxwk=">AAACQHicpVC7TsMwFHXKq4RXgJHFokJiipJS1I4VLIxFog+pqSLHdVqrjhPZDlIV9dNY+AQ2ZhYGEGJlwkmLxHPiSFc+Oude+/oECaNSOc69UVpaXlldK6+bG5tb2zvW7l5HxqnApI1jFotegCRhlJO2ooqRXiIIigJGusHkPPe710RIGvMrNU3IIEIjTkOKkdKSb3VN02OIjxjxkjH1Xfi/wxPFXabpWxXHdk/dRq0OfxLXdgpUwAIt37rzhjFOI8IVZkjKvuskapAhoShmZGZ6qSQJwhM0In1NOYqIHGRFADN4pJUhDGOhiytYqJ8nMhRJOY0C3RkhNZbfvVz8zeunKmwMMsqTVBGO5w+FKYMqhnmacEgFwYpNNUFYUL0rxGMkEFY68zyEj5/Cv0mnarsndvWyVmmeLeIogwNwCI6BC+qgCS5AC7QBBjfgATyBZ+PWeDRejNd5a8lYzOyDLzDe3gH0gq0R</latexit>
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Results

h�2�1�3�2�1�1i
<latexit sha1_base64="lfJxpeIBS+YAQYHf7A5XbmsDVVk=">AAACInicdVDLSsNAFJ3UV42vqEs3g0VwFZK20rorunFZwT6gCWEynbRDJ5MwMxFK6Le48VfcuFDUleDHmKQVfNQLwz2ccy537vFjRqWyrHettLK6tr5R3tS3tnd294z9g66MEoFJB0csEn0fScIoJx1FFSP9WBAU+oz0/MllrvduiZA04jdqGhM3RCNOA4qRyijPONcdhviIESceU68Ki2bPWw0uIW1HFH7dMyqWaZ/ZzXoD/gW2aRVVAYtqe8arM4xwEhKuMENSDmwrVm6KhKKYkZnuJJLECE/QiAwyyFFIpJsWJ87gScYMYRCJ7HEFC/b7RIpCKaehnzlDpMbyt5aTy7RBooKmm1IeJ4pwPF8UJAyqCOZ5wSEVBCs2zQDCgmZ/hXiMBMIqSzUP4etS+D/oVk27Zlav65XWxSKOMjgCx+AU2KABWuAKtEEHYHAHHsATeNbutUftRXubW0vaYuYQ/Cjt4xPOAqKh</latexit>

From																		we	can	derive	any
Not	the	case	in	 	SYM	!N = 4

<latexit sha1_base64="WlWSyTc2ZZMZ5XjRUUYMxl4ele4=">AAAB9HicdVDLSgMxFL1TX7W+qi7dBIvgapiplXYjFN24kgrWFtqhZNJMG5rJjEmmUIZ+hxsXirj1Y9z5N2baCj4PBA7n3Ms9OX7MmdKO827llpZXVtfy64WNza3tneLu3q2KEklok0Q8km0fK8qZoE3NNKftWFIc+py2/NFF5rfGVCoWiRs9iakX4oFgASNYG8nrhlgPCebp1fSs0iuWHNs9dWuVKvpNXNuZoQQLNHrFt24/IklIhSYcK9VxnVh7KZaaEU6nhW6iaIzJCA9ox1CBQ6q8dBZ6io6M0kdBJM0TGs3UrxspDpWahL6ZzEKqn14m/uV1Eh3UvJSJONFUkPmhIOFIRyhrAPWZpETziSGYSGayIjLEEhNteiqYEj5/iv4nt2XbPbHL15VS/XxRRx4O4BCOwYUq1OESGtAEAndwD4/wZI2tB+vZepmP5qzFzj58g/X6AfSHkjs=</latexit>

�
<latexit sha1_base64="AVYl0cIz5UqvjY03P1OzfL1A8Fw=">AAAB73icdVDLSsNAFJ34rPFVdelmsAiuQlIr7bKoC5cV7APaUCbTSTt0MokzN0IJ/Qk3LhRx6++482+ctBV8HrhwOOde7r0nSATX4Lrv1tLyyuraemHD3tza3tkt7u23dJwqypo0FrHqBEQzwSVrAgfBOoliJAoEawfji9xv3zGleSxvYJIwPyJDyUNOCRip07tkAoht94sl1/HOvFqlin8Tz3FnKKEFGv3iW28Q0zRiEqggWnc9NwE/Iwo4FWxq91LNEkLHZMi6hkoSMe1ns3un+NgoAxzGypQEPFO/TmQk0noSBaYzIjDSP71c/MvrphDW/IzLJAUm6XxRmAoMMc6fxwOuGAUxMYRQxc2tmI6IIhRMRHkIn5/i/0mr7HinTvm6UqqfL+IooEN0hE6Qh6qojq5QAzURRQLdo0f0ZN1aD9az9TJvXbIWMwfoG6zXDz9dj3Y=</latexit>

��
<latexit sha1_base64="bLfjaJWDvJXYztRVorCkbvEth5o=">AAAB9HicdVDLSsNAFJ3UV42vqks3g0VwFZJaaZdFXbisYB/QhDKZTtqhk0mcuSmU0O9w40IRt36MO//GpK3g88CFwzn3cu89fiy4Btt+Nworq2vrG8VNc2t7Z3evtH/Q1lGiKGvRSESq6xPNBJesBRwE68aKkdAXrOOPL3O/M2FK80jewjRmXkiGkgecEsgkz41HvO9eMQHENPulsm055069WsO/iWPZc5TREs1+6c0dRDQJmQQqiNY9x47BS4kCTgWbmW6iWUzomAxZL6OShEx76fzoGT7JlAEOIpWVBDxXv06kJNR6GvpZZ0hgpH96ufiX10sgqHspl3ECTNLFoiARGCKcJ4AHXDEKYpoRQhXPbsV0RBShkOWUh/D5Kf6ftCuWc2ZVbqrlxsUyjiI6QsfoFDmohhroGjVRC1F0h+7RI3oyJsaD8Wy8LFoLxnLmEH2D8foBDjCRpA==</latexit>

h�I1
1 . . . �In

1 i
<latexit sha1_base64="9WvgO3WS0SXq+w+cEWTv1nbI33I=">AAACH3icdVDLSsNAFJ34rPEVdelmsAiuSlKr7bLoRncV7AOaGiaTSTt0MgkzE6GE/Ikbf8WNC0XEXf/G6UOorwMDh3PO5c49fsKoVLY9NpaWV1bX1gsb5ubW9s6utbffknEqMGnimMWi4yNJGOWkqahipJMIgiKfkbY/vJz47XsiJI35rRolpBehPqchxUhpybPOTZch3mfETQbUy5z8Lrv2nBy6LIiVhIsqz10xjZqm6VlFu+ScObVKFf4mTsmeogjmaHjWhxvEOI0IV5ghKbuOnahehoSimJHcdFNJEoSHqE+6mnIUEdnLpvfl8FgrAQxjoR9XcKouTmQoknIU+ToZITWQP72J+JfXTVVY62WUJ6kiHM8WhSmDKoaTsmBABcGKjTRBWFD9V4gHSCCsdKWTEr4uhf+TVrnknJbKN5Vi/WJeRwEcgiNwAhxQBXVwBRqgCTB4AE/gBbwaj8az8Wa8z6JLxnzmAHyDMf4EWueijA==</latexit>

h�I1
�1

. . . �In
�n

i
<latexit sha1_base64="9q04ubUTHWaz2onn7de/1keaV18="></latexit>
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h�1�1�2�2i
<latexit sha1_base64="9yoIerRoLB0OUJhQIGCSgMOE3MI=">AAACFHicdVDLSgMxFM34rPVVdekmWARBGOalo7uiG5cV7AM6w5BJ0zY0kxmSjFBKP8KNv+LGhSJuXbjzb0wfihW9EO7hnHO5uSfOGJXKsj6MhcWl5ZXVwlpxfWNza7u0s1uXaS4wqeGUpaIZI0kY5aSmqGKkmQmCkpiRRty/HOuNWyIkTfmNGmQkTFCX0w7FSGkqKh0HDPEuIzDIejSy55rz3cTEE5XKlmn5p96JBy3TcXzbdTRwHc8/d6FtWpMqg1lVo9J70E5xnhCuMENStmwrU+EQCUUxI6NikEuSIdxHXdLSkKOEyHA4OWoEDzXThp1U6McVnLA/J4YokXKQxNqZINWTv7Ux+ZfWylXnLBxSnuWKcDxd1MkZVCkcJwTbVBCs2EADhAXVf4W4hwTCSudY1CF8XQr/B3XHtF3TufbKlYtZHAWwDw7AEbCBDyrgClRBDWBwBx7AE3g27o1H48V4nVoXjNnMHpgr4+0TGBmdng==</latexit>

h�1�3�3�4i
<latexit sha1_base64="m8GGx5UmGe0SxrVh6+hUZ5o/nOA=">AAACFHicdVDLSgMxFM3UV62vqks3wSIIwjAvre6KblxWsA/oDEMmTdvQTGZIMkIp/Qg3/oobF4q4deHOvzGdVrCiF8I9nHMuN/dEKaNSWdanUVhaXlldK66XNja3tnfKu3tNmWQCkwZOWCLaEZKEUU4aiipG2qkgKI4YaUXDq6neuiNC0oTfqlFKghj1Oe1RjJSmwvKJzxDvMwL9dEBDe9bcheZBX+SesFyxTKt65p160DIdp2q7jgau41UvXGibVl4VMK96WP7wuwnOYsIVZkjKjm2lKhgjoShmZFLyM0lShIeoTzoachQTGYzzoybwSDNd2EuEflzBnP05MUaxlKM40s4YqYH8rU3Jv7ROpnrnwZjyNFOE49miXsagSuA0IdilgmDFRhogLKj+K8QDJBBWOseSDuH7Uvg/aDqm7ZrOjVepXc7jKIIDcAiOgQ2qoAauQR00AAb34BE8gxfjwXgyXo23mbVgzGf2wUIZ718f+J2j</latexit>

h�1�1�2�4�6i
<latexit sha1_base64="VEx76sK8fYJgzThT+5YGiKsLFoA="></latexit>

h�1�1�1�4�5i
<latexit sha1_base64="Sp2tGhG2rGLgJtiaAmu7iwpJcC8=">AAACG3icdVDLSgMxFM3UV62vUZdugkVwNcyrVndFNy4r2Ad0SsmkmTY0kxmSjFBK/8ONv+LGhSKuBBf+jem0gkq9EO7hnHO5uSdMGZXKtj+Nwsrq2vpGcbO0tb2zu2fuHzRlkglMGjhhiWiHSBJGOWkoqhhpp4KgOGSkFY6uZnrrjghJE36rxinpxmjAaUQxUprqmW7AEB8wAoN0SHvOsubPWwUGIrf2zLJt2dUzv+JD23LdquO5GniuX73woGPZeZXBouo98z3oJziLCVeYISk7jp2q7gQJRTEj01KQSZIiPEID0tGQo5jI7iS/bQpPNNOHUSL04wrm7M+JCYqlHMehdsZIDeVfbUYu0zqZis67E8rTTBGO54uijEGVwFlQsE8FwYqNNUBYUP1XiIdIIKx0nCUdwvel8H/QdC3Hs9wbv1y7XMRRBEfgGJwCB1RBDVyDOmgADO7BI3gGL8aD8WS8Gm9za8FYzByCX2V8fAEPn6A2</latexit>

h�1�1�1�1�3�5i
<latexit sha1_base64="IHwIGdnIP93qy6LfVlZ7cTlwgcw=">AAACInicfVDLSgMxFM34rPVVdekmWARXwzxax+6KblxWsA/oDCWTpm1oJjMkGaEM/RY3/oobF4q6EvwY02kFFfVCuIdz7uHmnjBhVCrLejOWlldW19YLG8XNre2d3dLefkvGqcCkiWMWi06IJGGUk6aiipFOIgiKQkba4fhiprdviJA05tdqkpAgQkNOBxQjpaleqeYzxIeMQD8Z0Z79T3PnrQp9kTt6pbJlWt5ppVqBluk4nu06GrhOxau50DatvMpgUY1e6cXvxziNCFeYISm7tpWoIENCUczItOinkiQIj9GQdDXkKCIyyPITp/BYM304iIV+XMGc/erIUCTlJAr1ZITUSP7UZuRvWjdVg7MgozxJFeF4vmiQMqhiOMsL9qkgWLGJBggLqv8K8QgJhJVOtahD+LwU/g1ajmm7pnNVKdfPF3EUwCE4AifABh6og0vQAE2AwS24B4/gybgzHoxn43U+umQsPAfgWxnvHw5Fosg=</latexit> h�1�1�1�2�2�5i

<latexit sha1_base64="mC59CHSQKoEzN5HcmbyGpCGvMXo=">AAACInicdVDLSsNAFJ3UV62vqks3g0VwFZK0NXZXdOOygn1AU8JkOmmHTiZhZiKU0G9x46+4caGoK8GPcfoQrNQLwz2ccw937gkSRqWyrE8jt7a+sbmV3y7s7O7tHxQPj1oyTgUmTRyzWHQCJAmjnDQVVYx0EkFQFDDSDkbXU719T4SkMb9T44T0IjTgNKQYKU35xZrHEB8wAr1kSH17VXOWWhV6YubwiyXLtNyLSrUCLdNxXLvsaFB2Km6tDG3TmlUJLKrhF9+9fozTiHCFGZKya1uJ6mVIKIoZmRS8VJIE4REakK6GHEVE9rLZiRN4ppk+DGOhH1dwxv52ZCiSchwFejJCaij/alNyldZNVXjZyyhPUkU4ni8KUwZVDKd5wT4VBCs21gBhQfVfIR4igbDSqRZ0CD+Xwv9ByzHtsuncVkr1q0UceXACTsE5sIEL6uAGNEATYPAAnsALeDUejWfjzfiYj+aMhecYLJXx9Q0OTKLI</latexit>

h�1�1�1�1�1�1�4i
<latexit sha1_base64="mA2OGS24kg65XjwSukcUzrr4krM=">AAACKXicjVDNS8MwHE39nPOr6tFLcAieSttVq7ehF48T3AesZaRZtoWlaUlSYZT9O178V7woKOrVf8Ssm6Ci4IOQx3u/R/J7UcqoVLb9aiwsLi2vrJbWyusbm1vb5s5uUyaZwKSBE5aIdoQkYZSThqKKkXYqCIojRlrR6GLqt26IkDTh12qckjBGA077FCOlpa5ZCxjiA0ZgkA5p1/n35cFAFMGuWbEt2z/xjj1oW67rO1VXk6rr+WdV6Fh2gQqYo941H4NegrOYcIUZkrLj2KkKcyQUxYxMykEmSYrwCA1IR1OOYiLDvNh0Ag+10oP9ROjDFSzUr4kcxVKO40hPxkgN5U9vKv7mdTLVPw1zytNMEY5nD/UzBlUCp7XBHhUEKzbWBGFB9V8hHiKBsNLllnUJn5vCv0nTtZyq5V55ldr5vI4S2AcH4Ag4wAc1cAnqoAEwuAX34Ak8G3fGg/FivM1GF4x5Zg98g/H+ARpJpVg=</latexit>

h�1�1�1�1�1�1�1�5i
<latexit sha1_base64="HDJuMb7+Ifb57hs0Hl1zFd3sW5U=">AAACMHiclVDNS8MwHE39nPNr6tFLcAieStt1Tm9DD3qc4D5gLSXNsi0sTUuSCqPsT/Lin6IXBUW8+leYdRNU9OCDkMd7v0fye2HCqFSW9WQsLC4tr6wW1orrG5tb26Wd3ZaMU4FJE8csFp0QScIoJ01FFSOdRBAUhYy0w9H51G/fECFpzK/VOCF+hAac9ilGSktB6cJjiA8YgV4ypIH936sKPZHng1LZMq3asVt1oWU6Ts2uOJpUHLd2WoG2aeUogzkaQene68U4jQhXmCEpu7aVKD9DQlHMyKTopZIkCI/QgHQ15Sgi0s/yhSfwUCs92I+FPlzBXP2ayFAk5TgK9WSE1FD+9Kbib143Vf0TP6M8SRXhePZQP2VQxXDaHuxRQbBiY00QFlT/FeIhEggr3XFRl/C5KfybtBzTrpjOlVuun83rKIB9cACOgA1qoA4uQQM0AQa34AE8gxfjzng0Xo232eiCMc/sgW8w3j8APQin7A==</latexit>

Results

From																		we	can	derive	any
Not	the	case	in	 	SYM	!N = 4

<latexit sha1_base64="WlWSyTc2ZZMZ5XjRUUYMxl4ele4=">AAAB9HicdVDLSgMxFL1TX7W+qi7dBIvgapiplXYjFN24kgrWFtqhZNJMG5rJjEmmUIZ+hxsXirj1Y9z5N2baCj4PBA7n3Ms9OX7MmdKO827llpZXVtfy64WNza3tneLu3q2KEklok0Q8km0fK8qZoE3NNKftWFIc+py2/NFF5rfGVCoWiRs9iakX4oFgASNYG8nrhlgPCebp1fSs0iuWHNs9dWuVKvpNXNuZoQQLNHrFt24/IklIhSYcK9VxnVh7KZaaEU6nhW6iaIzJCA9ox1CBQ6q8dBZ6io6M0kdBJM0TGs3UrxspDpWahL6ZzEKqn14m/uV1Eh3UvJSJONFUkPmhIOFIRyhrAPWZpETziSGYSGayIjLEEhNteiqYEj5/iv4nt2XbPbHL15VS/XxRRx4O4BCOwYUq1OESGtAEAndwD4/wZI2tB+vZepmP5qzFzj58g/X6AfSHkjs=</latexit>

�
<latexit sha1_base64="AVYl0cIz5UqvjY03P1OzfL1A8Fw=">AAAB73icdVDLSsNAFJ34rPFVdelmsAiuQlIr7bKoC5cV7APaUCbTSTt0MokzN0IJ/Qk3LhRx6++482+ctBV8HrhwOOde7r0nSATX4Lrv1tLyyuraemHD3tza3tkt7u23dJwqypo0FrHqBEQzwSVrAgfBOoliJAoEawfji9xv3zGleSxvYJIwPyJDyUNOCRip07tkAoht94sl1/HOvFqlin8Tz3FnKKEFGv3iW28Q0zRiEqggWnc9NwE/Iwo4FWxq91LNEkLHZMi6hkoSMe1ns3un+NgoAxzGypQEPFO/TmQk0noSBaYzIjDSP71c/MvrphDW/IzLJAUm6XxRmAoMMc6fxwOuGAUxMYRQxc2tmI6IIhRMRHkIn5/i/0mr7HinTvm6UqqfL+IooEN0hE6Qh6qojq5QAzURRQLdo0f0ZN1aD9az9TJvXbIWMwfoG6zXDz9dj3Y=</latexit>

��
<latexit sha1_base64="bLfjaJWDvJXYztRVorCkbvEth5o=">AAAB9HicdVDLSsNAFJ3UV42vqks3g0VwFZJaaZdFXbisYB/QhDKZTtqhk0mcuSmU0O9w40IRt36MO//GpK3g88CFwzn3cu89fiy4Btt+Nworq2vrG8VNc2t7Z3evtH/Q1lGiKGvRSESq6xPNBJesBRwE68aKkdAXrOOPL3O/M2FK80jewjRmXkiGkgecEsgkz41HvO9eMQHENPulsm055069WsO/iWPZc5TREs1+6c0dRDQJmQQqiNY9x47BS4kCTgWbmW6iWUzomAxZL6OShEx76fzoGT7JlAEOIpWVBDxXv06kJNR6GvpZZ0hgpH96ufiX10sgqHspl3ECTNLFoiARGCKcJ4AHXDEKYpoRQhXPbsV0RBShkOWUh/D5Kf6ftCuWc2ZVbqrlxsUyjiI6QsfoFDmohhroGjVRC1F0h+7RI3oyJsaD8Wy8LFoLxnLmEH2D8foBDjCRpA==</latexit>

h�I1
1 . . . �In

1 i
<latexit sha1_base64="9WvgO3WS0SXq+w+cEWTv1nbI33I=">AAACH3icdVDLSsNAFJ34rPEVdelmsAiuSlKr7bLoRncV7AOaGiaTSTt0MgkzE6GE/Ikbf8WNC0XEXf/G6UOorwMDh3PO5c49fsKoVLY9NpaWV1bX1gsb5ubW9s6utbffknEqMGnimMWi4yNJGOWkqahipJMIgiKfkbY/vJz47XsiJI35rRolpBehPqchxUhpybPOTZch3mfETQbUy5z8Lrv2nBy6LIiVhIsqz10xjZqm6VlFu+ScObVKFf4mTsmeogjmaHjWhxvEOI0IV5ghKbuOnahehoSimJHcdFNJEoSHqE+6mnIUEdnLpvfl8FgrAQxjoR9XcKouTmQoknIU+ToZITWQP72J+JfXTVVY62WUJ6kiHM8WhSmDKoaTsmBABcGKjTRBWFD9V4gHSCCsdKWTEr4uhf+TVrnknJbKN5Vi/WJeRwEcgiNwAhxQBXVwBRqgCTB4AE/gBbwaj8az8Wa8z6JLxnzmAHyDMf4EWueijA==</latexit>

h�I1
�1

. . . �In
�n

i
<latexit sha1_base64="9q04ubUTHWaz2onn7de/1keaV18="></latexit>

h�i�j�6�6�6i
<latexit sha1_base64="/MdZiAMEbd9aMFF6pqOf6f1nT8o=">AAACG3icdVDLSsNAFJ3UV62vqEs3g0VwFZJabZdFNy4r2Ac0sUymk3Z0MgkzE6GE/ocbf8WNC0VcCS78G6dJBa16YTiHc8/lzj1+zKhUtv1hFBYWl5ZXiqultfWNzS1ze6cto0Rg0sIRi0TXR5IwyklLUcVINxYEhT4jHf/mbNrv3BIhacQv1TgmXoiGnAYUI6WlvllxGeJDRqAbj+gVzeE6h5N5EJm1b5Ztyzl26tUa/E0cy86qDGbV7Jtv7iDCSUi4wgxJ2XPsWHkpEopiRiYlN5EkRvgGDUlPU45CIr00u20CD7QygEEk9OMKZur3iRSFUo5DXztDpEZyvjcV/+r1EhXUvZTyOFGE43xRkDCoIjgNCg6oIFixsSYIC6r/CvEICYSVjrOkQ/i6FP5P2hXLObIqF9Vy43QWRxHsgX1wCBxQAw1wDpqgBTC4Aw/gCTwb98aj8WK85taCMZvZBT/KeP8E1/agsQ==</latexit>

h�6�6�6�6�6i
<latexit sha1_base64="m9E6HbQpuxMJSOXfzPtrTfaNpkQ=">AAACG3icfVDLSgMxFL1TX7W+Rl26CRbBVZmp1XZZdOOygn1Ap5ZMmrahmcyQZIQy9D/c+CtuXCjiSnDh35hOK/g+EHI451ySe/yIM6Ud583KLCwuLa9kV3Nr6xubW/b2TkOFsSS0TkIeypaPFeVM0LpmmtNWJCkOfE6b/uhs6jevqVQsFJd6HNFOgAeC9RnB2khdu+hxLAacIi8asquT/y+ZRrt23im4x26lVEY/iVtwUuRhjlrXfvF6IYkDKjThWKm260S6k2CpGeF0kvNiRSNMRnhA24YKHFDVSdLdJujAKD3UD6U5QqNU/TyR4ECpceCbZID1UH33puJvXjvW/UonYSKKNRVk9lA/5kiHaFoU6jFJieZjQzCRzPwVkSGWmGhTZ86U8LEp+ps0igX3qFC8KOWrp/M6srAH+3AILpShCudQgzoQuIE7eIBH69a6t56s51k0Y81nduELrNd3LsqgSg==</latexit>
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ij
�
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�
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5�6

�
6

<latexit sha1_base64="LHnVBNnLSsGqXwtgXPsVDr1MliQ="></latexit>

D
O

ij
A (⌧1)O

ij
A (⌧2)

E

<latexit sha1_base64="x/OsrSVP95LNpV9IQ+BWWmonKGs="></latexit>

� = 2 +
�

4⇡2
+O

�
�
2
�

<latexit sha1_base64="xW+qW1iH6s56HzElnfYLB8khIks="></latexit>

�1
<latexit sha1_base64="fGuwVXC2iN3iuIbUzwpHI2Q4Z/U=">AAAB7XicdVDLSsNAFJ3UV62vqks3g0VwFZI0Gt0V3bisYB/QxjKZTtqxk5kwMxFK6D+4caGIW//HnX/j9CGo6IELh3Pu5d57opRRpR3nwyosLa+srhXXSxubW9s75d29phKZxKSBBROyHSFFGOWkoalmpJ1KgpKIkVY0upz6rXsiFRX8Ro9TEiZowGlMMdJGanbTIb11e+WKYzvBqX/iQ8f2vMCteoZUPT84r0LXdmaogAXqvfJ7ty9wlhCuMUNKdVwn1WGOpKaYkUmpmymSIjxCA9IxlKOEqDCfXTuBR0bpw1hIU1zDmfp9IkeJUuMkMp0J0kP125uKf3mdTMdnYU55mmnC8XxRnDGoBZy+DvtUEqzZ2BCEJTW3QjxEEmFtAiqZEL4+hf+Tpme7Vdu79iu1i0UcRXAADsExcEEAauAK1EEDYHAHHsATeLaE9Wi9WK/z1oK1mNkHP2C9fQKhro8t</latexit>

�2
<latexit sha1_base64="M9uagG38vne9f+s+o+OIr221g1U=">AAAB7XicdVDLSsNAFJ3UV62vqks3g0VwFZI0Gt0V3bisYB/QxjKZTtqxk5kwMxFK6D+4caGIW//HnX/j9CGo6IELh3Pu5d57opRRpR3nwyosLa+srhXXSxubW9s75d29phKZxKSBBROyHSFFGOWkoalmpJ1KgpKIkVY0upz6rXsiFRX8Ro9TEiZowGlMMdJGanbTIb31euWKYzvBqX/iQ8f2vMCteoZUPT84r0LXdmaogAXqvfJ7ty9wlhCuMUNKdVwn1WGOpKaYkUmpmymSIjxCA9IxlKOEqDCfXTuBR0bpw1hIU1zDmfp9IkeJUuMkMp0J0kP125uKf3mdTMdnYU55mmnC8XxRnDGoBZy+DvtUEqzZ2BCEJTW3QjxEEmFtAiqZEL4+hf+Tpme7Vdu79iu1i0UcRXAADsExcEEAauAK1EEDYHAHHsATeLaE9Wi9WK/z1oK1mNkHP2C9fQKjMo8u</latexit>

⌧4 ! ⌧3
<latexit sha1_base64="tWNWeCgndlryxGnok+Lj9TNZoxU=">AAACAHicdVDJSgNBEO2JW4zbqAcPXhqD4GmYTaO3oBePEUwiZIbQ0+kkTXoWumuUEHLxV7x4UMSrn+HNv7GzCCr6oODxXhVV9aJMcAW2/WEUFhaXlleKq6W19Y3NLXN7p6HSXFJWp6lI5U1EFBM8YXXgINhNJhmJI8Ga0eBi4jdvmVQ8Ta5hmLEwJr2EdzkloKW2uRcAydt+IHmvD0TK9G4qeG2zbFt25cQ/9rFtuW7F8VxNPNevnHnYsewpymiOWtt8DzopzWOWABVEqZZjZxCOiAROBRuXglyxjNAB6bGWpgmJmQpH0wfG+FArHdxNpa4E8FT9PjEisVLDONKdMYG++u1NxL+8Vg7d03DEkywHltDZom4uMKR4kgbucMkoiKEmhEqub8W0TyShoDMr6RC+PsX/k4ZrOZ7lXvnl6vk8jiLaRwfoCDmogqroEtVQHVE0Rg/oCT0b98aj8WK8zloLxnxmF/2A8fYJaQqW8g==</latexit>

⌧2 ! ⌧1
<latexit sha1_base64="+/1YaAWF7b/6xVgP8rUE5NunpBw=">AAACAHicdVDJSgNBEO2JW4zbqAcPXhqD4GmYTaO3oBePEUwiJGHo6fQkTXoWumuUEHLxV7x4UMSrn+HNv7GzCCr6oODxXhVV9cJMcAW2/WEUFhaXlleKq6W19Y3NLXN7p6HSXFJWp6lI5U1IFBM8YXXgINhNJhmJQ8Ga4eBi4jdvmVQ8Ta5hmLFOTHoJjzgloKXA3GsDyQO3LXmvD0TK9G4qOIFZti27cuIf+9i2XLfieK4mnutXzjzsWPYUZTRHLTDf292U5jFLgAqiVMuxM+iMiAROBRuX2rliGaED0mMtTRMSM9UZTR8Y40OtdHGUSl0J4Kn6fWJEYqWGcag7YwJ99dubiH95rRyi086IJ1kOLKGzRVEuMKR4kgbucskoiKEmhEqub8W0TyShoDMr6RC+PsX/k4ZrOZ7lXvnl6vk8jiLaRwfoCDmogqroEtVQHVE0Rg/oCT0b98aj8WK8zloLxnxmF/2A8fYJYtiW7g==</latexit>

�1�2
<latexit sha1_base64="KaXzh0+NJGLejum6CHbD4v8ipVA=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4Gualo7uiG5cVrC20Y8mkmTY0kxmTTKEM/Q43LhRx68e4829MpxVU9MDlHs65l9ycMGVUKsv6MEpLyyura+X1ysbm1vZOdXfvViaZwKSJE5aIdogkYZSTpqKKkXYqCIpDRlrh6HLmt8ZESJrwGzVJSRCjAacRxUhpKeimQ3pnw6I5vWrNMi3/1DvxoGU6jm+7jiau4/nnLrRNq0ANLNDoVd+7/QRnMeEKMyRlx7ZSFeRIKIoZmVa6mSQpwiM0IB1NOYqJDPLi6Ck80kofRonQxRUs1O8bOYqlnMShnoyRGsrf3kz8y+tkKjoLcsrTTBGO5w9FGYMqgbMEYJ8KghWbaIKwoPpWiIdIIKx0ThUdwtdP4f/k1jFt13SuvVr9YhFHGRyAQ3AMbOCDOrgCDdAEGNyDB/AEno2x8Wi8GK/z0ZKx2NkHP2C8fQI3QZHA</latexit>

�1�2
<latexit sha1_base64="KaXzh0+NJGLejum6CHbD4v8ipVA=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4Gualo7uiG5cVrC20Y8mkmTY0kxmTTKEM/Q43LhRx68e4829MpxVU9MDlHs65l9ycMGVUKsv6MEpLyyura+X1ysbm1vZOdXfvViaZwKSJE5aIdogkYZSTpqKKkXYqCIpDRlrh6HLmt8ZESJrwGzVJSRCjAacRxUhpKeimQ3pnw6I5vWrNMi3/1DvxoGU6jm+7jiau4/nnLrRNq0ANLNDoVd+7/QRnMeEKMyRlx7ZSFeRIKIoZmVa6mSQpwiM0IB1NOYqJDPLi6Ck80kofRonQxRUs1O8bOYqlnMShnoyRGsrf3kz8y+tkKjoLcsrTTBGO5w9FGYMqgbMEYJ8KghWbaIKwoPpWiIdIIKx0ThUdwtdP4f/k1jFt13SuvVr9YhFHGRyAQ3AMbOCDOrgCDdAEGNyDB/AEno2x8Wi8GK/z0ZKx2NkHP2C8fQI3QZHA</latexit>

�1
<latexit sha1_base64="fGuwVXC2iN3iuIbUzwpHI2Q4Z/U=">AAAB7XicdVDLSsNAFJ3UV62vqks3g0VwFZI0Gt0V3bisYB/QxjKZTtqxk5kwMxFK6D+4caGIW//HnX/j9CGo6IELh3Pu5d57opRRpR3nwyosLa+srhXXSxubW9s75d29phKZxKSBBROyHSFFGOWkoalmpJ1KgpKIkVY0upz6rXsiFRX8Ro9TEiZowGlMMdJGanbTIb11e+WKYzvBqX/iQ8f2vMCteoZUPT84r0LXdmaogAXqvfJ7ty9wlhCuMUNKdVwn1WGOpKaYkUmpmymSIjxCA9IxlKOEqDCfXTuBR0bpw1hIU1zDmfp9IkeJUuMkMp0J0kP125uKf3mdTMdnYU55mmnC8XxRnDGoBZy+DvtUEqzZ2BCEJTW3QjxEEmFtAiqZEL4+hf+Tpme7Vdu79iu1i0UcRXAADsExcEEAauAK1EEDYHAHHsATeLaE9Wi9WK/z1oK1mNkHP2C9fQKhro8t</latexit>

�2
<latexit sha1_base64="M9uagG38vne9f+s+o+OIr221g1U=">AAAB7XicdVDLSsNAFJ3UV62vqks3g0VwFZI0Gt0V3bisYB/QxjKZTtqxk5kwMxFK6D+4caGIW//HnX/j9CGo6IELh3Pu5d57opRRpR3nwyosLa+srhXXSxubW9s75d29phKZxKSBBROyHSFFGOWkoalmpJ1KgpKIkVY0upz6rXsiFRX8Ro9TEiZowGlMMdJGanbTIb31euWKYzvBqX/iQ8f2vMCteoZUPT84r0LXdmaogAXqvfJ7ty9wlhCuMUNKdVwn1WGOpKaYkUmpmymSIjxCA9IxlKOEqDCfXTuBR0bpw1hIU1zDmfp9IkeJUuMkMp0J0kP125uKf3mdTMdnYU55mmnC8XxRnDGoBZy+DvtUEqzZ2BCEJTW3QjxEEmFtAiqZEL4+hf+Tpme7Vdu79iu1i0UcRXAADsExcEEAauAK1EEDYHAHHsATeLaE9Wi9WK/z1oK1mNkHP2C9fQKjMo8u</latexit>

Results

From																		we	can	derive	anomalous	dimensions	too!

From																		we	can	derive	any
Not	the	case	in	 	SYM	!N = 4

<latexit sha1_base64="WlWSyTc2ZZMZ5XjRUUYMxl4ele4=">AAAB9HicdVDLSgMxFL1TX7W+qi7dBIvgapiplXYjFN24kgrWFtqhZNJMG5rJjEmmUIZ+hxsXirj1Y9z5N2baCj4PBA7n3Ms9OX7MmdKO827llpZXVtfy64WNza3tneLu3q2KEklok0Q8km0fK8qZoE3NNKftWFIc+py2/NFF5rfGVCoWiRs9iakX4oFgASNYG8nrhlgPCebp1fSs0iuWHNs9dWuVKvpNXNuZoQQLNHrFt24/IklIhSYcK9VxnVh7KZaaEU6nhW6iaIzJCA9ox1CBQ6q8dBZ6io6M0kdBJM0TGs3UrxspDpWahL6ZzEKqn14m/uV1Eh3UvJSJONFUkPmhIOFIRyhrAPWZpETziSGYSGayIjLEEhNteiqYEj5/iv4nt2XbPbHL15VS/XxRRx4O4BCOwYUq1OESGtAEAndwD4/wZI2tB+vZepmP5qzFzj58g/X6AfSHkjs=</latexit>

�
<latexit sha1_base64="AVYl0cIz5UqvjY03P1OzfL1A8Fw=">AAAB73icdVDLSsNAFJ34rPFVdelmsAiuQlIr7bKoC5cV7APaUCbTSTt0MokzN0IJ/Qk3LhRx6++482+ctBV8HrhwOOde7r0nSATX4Lrv1tLyyuraemHD3tza3tkt7u23dJwqypo0FrHqBEQzwSVrAgfBOoliJAoEawfji9xv3zGleSxvYJIwPyJDyUNOCRip07tkAoht94sl1/HOvFqlin8Tz3FnKKEFGv3iW28Q0zRiEqggWnc9NwE/Iwo4FWxq91LNEkLHZMi6hkoSMe1ns3un+NgoAxzGypQEPFO/TmQk0noSBaYzIjDSP71c/MvrphDW/IzLJAUm6XxRmAoMMc6fxwOuGAUxMYRQxc2tmI6IIhRMRHkIn5/i/0mr7HinTvm6UqqfL+IooEN0hE6Qh6qojq5QAzURRQLdo0f0ZN1aD9az9TJvXbIWMwfoG6zXDz9dj3Y=</latexit>

��
<latexit sha1_base64="bLfjaJWDvJXYztRVorCkbvEth5o=">AAAB9HicdVDLSsNAFJ3UV42vqks3g0VwFZJaaZdFXbisYB/QhDKZTtqhk0mcuSmU0O9w40IRt36MO//GpK3g88CFwzn3cu89fiy4Btt+Nworq2vrG8VNc2t7Z3evtH/Q1lGiKGvRSESq6xPNBJesBRwE68aKkdAXrOOPL3O/M2FK80jewjRmXkiGkgecEsgkz41HvO9eMQHENPulsm055069WsO/iWPZc5TREs1+6c0dRDQJmQQqiNY9x47BS4kCTgWbmW6iWUzomAxZL6OShEx76fzoGT7JlAEOIpWVBDxXv06kJNR6GvpZZ0hgpH96ufiX10sgqHspl3ECTNLFoiARGCKcJ4AHXDEKYpoRQhXPbsV0RBShkOWUh/D5Kf6ftCuWc2ZVbqrlxsUyjiI6QsfoFDmohhroGjVRC1F0h+7RI3oyJsaD8Wy8LFoLxnLmEH2D8foBDjCRpA==</latexit>

h�I1
1 . . . �In

1 i
<latexit sha1_base64="9WvgO3WS0SXq+w+cEWTv1nbI33I=">AAACH3icdVDLSsNAFJ34rPEVdelmsAiuSlKr7bLoRncV7AOaGiaTSTt0MgkzE6GE/Ikbf8WNC0XEXf/G6UOorwMDh3PO5c49fsKoVLY9NpaWV1bX1gsb5ubW9s6utbffknEqMGnimMWi4yNJGOWkqahipJMIgiKfkbY/vJz47XsiJI35rRolpBehPqchxUhpybPOTZch3mfETQbUy5z8Lrv2nBy6LIiVhIsqz10xjZqm6VlFu+ScObVKFf4mTsmeogjmaHjWhxvEOI0IV5ghKbuOnahehoSimJHcdFNJEoSHqE+6mnIUEdnLpvfl8FgrAQxjoR9XcKouTmQoknIU+ToZITWQP72J+JfXTVVY62WUJ6kiHM8WhSmDKoaTsmBABcGKjTRBWFD9V4gHSCCsdKWTEr4uhf+TVrnknJbKN5Vi/WJeRwEcgiNwAhxQBXVwBRqgCTB4AE/gBbwaj8az8Wa8z6JLxnzmAHyDMf4EWueijA==</latexit>

h�I1
�1

. . . �In
�n

i
<latexit sha1_base64="9q04ubUTHWaz2onn7de/1keaV18="></latexit>

h�I1
1 . . . �In

1 i
<latexit sha1_base64="9WvgO3WS0SXq+w+cEWTv1nbI33I=">AAACH3icdVDLSsNAFJ34rPEVdelmsAiuSlKr7bLoRncV7AOaGiaTSTt0MgkzE6GE/Ikbf8WNC0XEXf/G6UOorwMDh3PO5c49fsKoVLY9NpaWV1bX1gsb5ubW9s6utbffknEqMGnimMWi4yNJGOWkqahipJMIgiKfkbY/vJz47XsiJI35rRolpBehPqchxUhpybPOTZch3mfETQbUy5z8Lrv2nBy6LIiVhIsqz10xjZqm6VlFu+ScObVKFf4mTsmeogjmaHjWhxvEOI0IV5ghKbuOnahehoSimJHcdFNJEoSHqE+6mnIUEdnLpvfl8FgrAQxjoR9XcKouTmQoknIU+ToZITWQP72J+JfXTVVY62WUJ6kiHM8WhSmDKoaTsmBABcGKjTRBWFD9V4gHSCCsdKWTEr4uhf+TVrnknJbKN5Vi/WJeRwEcgiNwAhxQBXVwBRqgCTB4AE/gBbwaj8az8Wa8z6JLxnzmAHyDMf4EWueijA==</latexit>
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From																		we	can	get	correlation	functions	of	composite	operators!

hOO . . .�
I
�
Ii

<latexit sha1_base64="0uw4LdODL/vQJM0z/Qttg+B85jQ="></latexit>

hOO . . . OOi
<latexit sha1_base64="TdgUkU1TUiwFqxuGkysFdUNniG0=">AAACCnicdVDLSgMxFM3UV62vqks30SK4kGEe1dFd0Y07K9gHtEPJpJk2NJMZkoxQStdu/BU3LhRx6xe4829Mpy2o6IELh3Puvck9QcKoVJb1aeQWFpeWV/KrhbX1jc2t4vZOXcapwKSGYxaLZoAkYZSTmqKKkWYiCIoCRhrB4HLiN+6IkDTmt2qYED9CPU5DipHSUqe432aI9xiB17B9rKsbKznnInM6xZJlWt5p+aQMLdNxPNt1NHGdsnfuQtu0MpTADNVO8UNvwWlEuMIMSdmyrUT5IyQUxYyMC+1UkgThAeqRlqYcRUT6o+yUMTzUSheGsdDFFczU7xMjFEk5jALdGSHVl7+9ifiX10pVeOaPKE9SRTiePhSmDKoYTnKBXSoIVmyoCcKC6r9C3EcCYaXTK+gQ5pfC/0ndMW3XdG7KpcrFLI482AMH4AjYwAMVcAWqoAYwuAeP4Bm8GA/Gk/FqvE1bc8ZsZhf8gPH+BbNxmQY=</latexit>

Results

h�I1
1 . . . �In

1 i
<latexit sha1_base64="9WvgO3WS0SXq+w+cEWTv1nbI33I=">AAACH3icdVDLSsNAFJ34rPEVdelmsAiuSlKr7bLoRncV7AOaGiaTSTt0MgkzE6GE/Ikbf8WNC0XEXf/G6UOorwMDh3PO5c49fsKoVLY9NpaWV1bX1gsb5ubW9s6utbffknEqMGnimMWi4yNJGOWkqahipJMIgiKfkbY/vJz47XsiJI35rRolpBehPqchxUhpybPOTZch3mfETQbUy5z8Lrv2nBy6LIiVhIsqz10xjZqm6VlFu+ScObVKFf4mTsmeogjmaHjWhxvEOI0IV5ghKbuOnahehoSimJHcdFNJEoSHqE+6mnIUEdnLpvfl8FgrAQxjoR9XcKouTmQoknIU+ToZITWQP72J+JfXTVVY62WUJ6kiHM8WhSmDKoaTsmBABcGKjTRBWFD9V4gHSCCsdKWTEr4uhf+TVrnknJbKN5Vi/WJeRwEcgiNwAhxQBXVwBRqgCTB4AE/gBbwaj8az8Wa8z6JLxnzmAHyDMf4EWueijA==</latexit>

From																		we	can	derive	anomalous	dimensions	too!

From																		we	can	derive	any
Not	the	case	in	 	SYM	!N = 4

<latexit sha1_base64="WlWSyTc2ZZMZ5XjRUUYMxl4ele4=">AAAB9HicdVDLSgMxFL1TX7W+qi7dBIvgapiplXYjFN24kgrWFtqhZNJMG5rJjEmmUIZ+hxsXirj1Y9z5N2baCj4PBA7n3Ms9OX7MmdKO827llpZXVtfy64WNza3tneLu3q2KEklok0Q8km0fK8qZoE3NNKftWFIc+py2/NFF5rfGVCoWiRs9iakX4oFgASNYG8nrhlgPCebp1fSs0iuWHNs9dWuVKvpNXNuZoQQLNHrFt24/IklIhSYcK9VxnVh7KZaaEU6nhW6iaIzJCA9ox1CBQ6q8dBZ6io6M0kdBJM0TGs3UrxspDpWahL6ZzEKqn14m/uV1Eh3UvJSJONFUkPmhIOFIRyhrAPWZpETziSGYSGayIjLEEhNteiqYEj5/iv4nt2XbPbHL15VS/XxRRx4O4BCOwYUq1OESGtAEAndwD4/wZI2tB+vZepmP5qzFzj58g/X6AfSHkjs=</latexit>

�
<latexit sha1_base64="AVYl0cIz5UqvjY03P1OzfL1A8Fw=">AAAB73icdVDLSsNAFJ34rPFVdelmsAiuQlIr7bKoC5cV7APaUCbTSTt0MokzN0IJ/Qk3LhRx6++482+ctBV8HrhwOOde7r0nSATX4Lrv1tLyyuraemHD3tza3tkt7u23dJwqypo0FrHqBEQzwSVrAgfBOoliJAoEawfji9xv3zGleSxvYJIwPyJDyUNOCRip07tkAoht94sl1/HOvFqlin8Tz3FnKKEFGv3iW28Q0zRiEqggWnc9NwE/Iwo4FWxq91LNEkLHZMi6hkoSMe1ns3un+NgoAxzGypQEPFO/TmQk0noSBaYzIjDSP71c/MvrphDW/IzLJAUm6XxRmAoMMc6fxwOuGAUxMYRQxc2tmI6IIhRMRHkIn5/i/0mr7HinTvm6UqqfL+IooEN0hE6Qh6qojq5QAzURRQLdo0f0ZN1aD9az9TJvXbIWMwfoG6zXDz9dj3Y=</latexit>

��
<latexit sha1_base64="bLfjaJWDvJXYztRVorCkbvEth5o=">AAAB9HicdVDLSsNAFJ3UV42vqks3g0VwFZJaaZdFXbisYB/QhDKZTtqhk0mcuSmU0O9w40IRt36MO//GpK3g88CFwzn3cu89fiy4Btt+Nworq2vrG8VNc2t7Z3evtH/Q1lGiKGvRSESq6xPNBJesBRwE68aKkdAXrOOPL3O/M2FK80jewjRmXkiGkgecEsgkz41HvO9eMQHENPulsm055069WsO/iWPZc5TREs1+6c0dRDQJmQQqiNY9x47BS4kCTgWbmW6iWUzomAxZL6OShEx76fzoGT7JlAEOIpWVBDxXv06kJNR6GvpZZ0hgpH96ufiX10sgqHspl3ECTNLFoiARGCKcJ4AHXDEKYpoRQhXPbsV0RBShkOWUh/D5Kf6ftCuWc2ZVbqrlxsUyjiI6QsfoFDmohhroGjVRC1F0h+7RI3oyJsaD8Wy8LFoLxnLmEH2D8foBDjCRpA==</latexit>

h�I1
1 . . . �In

1 i
<latexit sha1_base64="9WvgO3WS0SXq+w+cEWTv1nbI33I=">AAACH3icdVDLSsNAFJ34rPEVdelmsAiuSlKr7bLoRncV7AOaGiaTSTt0MgkzE6GE/Ikbf8WNC0XEXf/G6UOorwMDh3PO5c49fsKoVLY9NpaWV1bX1gsb5ubW9s6utbffknEqMGnimMWi4yNJGOWkqahipJMIgiKfkbY/vJz47XsiJI35rRolpBehPqchxUhpybPOTZch3mfETQbUy5z8Lrv2nBy6LIiVhIsqz10xjZqm6VlFu+ScObVKFf4mTsmeogjmaHjWhxvEOI0IV5ghKbuOnahehoSimJHcdFNJEoSHqE+6mnIUEdnLpvfl8FgrAQxjoR9XcKouTmQoknIU+ToZITWQP72J+JfXTVVY62WUJ6kiHM8WhSmDKoaTsmBABcGKjTRBWFD9V4gHSCCsdKWTEr4uhf+TVrnknJbKN5Vi/WJeRwEcgiNwAhxQBXVwBRqgCTB4AE/gBbwaj8az8Wa8z6JLxnzmAHyDMf4EWueijA==</latexit>

h�I1
�1

. . . �In
�n

i
<latexit sha1_base64="9q04ubUTHWaz2onn7de/1keaV18="></latexit>

h�I1
1 . . . �In

1 i
<latexit sha1_base64="9WvgO3WS0SXq+w+cEWTv1nbI33I=">AAACH3icdVDLSsNAFJ34rPEVdelmsAiuSlKr7bLoRncV7AOaGiaTSTt0MgkzE6GE/Ikbf8WNC0XEXf/G6UOorwMDh3PO5c49fsKoVLY9NpaWV1bX1gsb5ubW9s6utbffknEqMGnimMWi4yNJGOWkqahipJMIgiKfkbY/vJz47XsiJI35rRolpBehPqchxUhpybPOTZch3mfETQbUy5z8Lrv2nBy6LIiVhIsqz10xjZqm6VlFu+ScObVKFf4mTsmeogjmaHjWhxvEOI0IV5ghKbuOnahehoSimJHcdFNJEoSHqE+6mnIUEdnLpvfl8FgrAQxjoR9XcKouTmQoknIU+ToZITWQP72J+JfXTVVY62WUJ6kiHM8WhSmDKoaTsmBABcGKjTRBWFD9V4gHSCCsdKWTEr4uhf+TVrnknJbKN5Vi/WJeRwEcgiNwAhxQBXVwBRqgCTB4AE/gBbwaj8az8Wa8z6JLxnzmAHyDMf4EWueijA==</latexit>
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Ward	Identities




Ward	Identities
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WI	for h�1�1�1�1i
<latexit sha1_base64="jK74jaEwg6wcOQ1u5fPg+/a2HG4=">AAACFXicbVDLSgMxFM34rPU16tJNsAgupMxUQZdFNy4r2Ad0hiGT3rahmcyQZIQy9Cfc+CtuXCjiVnDn35hOZ6FtD4QczjmX5J4w4Uxpx/mxVlbX1jc2S1vl7Z3dvX374LCl4lRSaNKYx7ITEgWcCWhqpjl0EgkkCjm0w9Ht1G8/glQsFg96nIAfkYFgfUaJNlJgn3uciAEH7CVDFrjLL+zJPBTYFafq5MCLxC1IBRVoBPa314tpGoHQlBOluq6TaD8jUjPKYVL2UgUJoSMygK6hgkSg/CzfaoJPjdLD/ViaIzTO1b8TGYmUGkehSUZED9W8NxWXed1U96/9jIkk1SDo7KF+yrGO8bQi3GMSqOZjQwiVzPwV0yGRhGpTZNmU4M6vvEhatap7Ua3dX1bqN0UdJXSMTtAZctEVqqM71EBNRNETekFv6N16tl6tD+tzFl2xipkj9A/W1y8RNZ1/</latexit>

[Liendo, Meneghelli, Mitev; '18]were	found	in



[Ferrero, Meneghelli; '21]

[Cavaglià, Gromov, Julius, Preti; '21] WI	as	constraint	in	“bootstrability”	program	

Ward	Identities
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WI	as	constraint	for	NNNLO	strong	coupling	result
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WI	for h�1�1�1�1i
<latexit sha1_base64="jK74jaEwg6wcOQ1u5fPg+/a2HG4=">AAACFXicbVDLSgMxFM34rPU16tJNsAgupMxUQZdFNy4r2Ad0hiGT3rahmcyQZIQy9Cfc+CtuXCjiVnDn35hOZ6FtD4QczjmX5J4w4Uxpx/mxVlbX1jc2S1vl7Z3dvX374LCl4lRSaNKYx7ITEgWcCWhqpjl0EgkkCjm0w9Ht1G8/glQsFg96nIAfkYFgfUaJNlJgn3uciAEH7CVDFrjLL+zJPBTYFafq5MCLxC1IBRVoBPa314tpGoHQlBOluq6TaD8jUjPKYVL2UgUJoSMygK6hgkSg/CzfaoJPjdLD/ViaIzTO1b8TGYmUGkehSUZED9W8NxWXed1U96/9jIkk1SDo7KF+yrGO8bQi3GMSqOZjQwiVzPwV0yGRhGpTZNmU4M6vvEhatap7Ua3dX1bqN0UdJXSMTtAZctEVqqM71EBNRNETekFv6N16tl6tD+tzFl2xipkj9A/W1y8RNZ1/</latexit>

[Liendo, Meneghelli, Mitev; '18]were	found	in



rk ! ↵k

sk ! (1� ↵k)(1� �k)

tij ! (↵i � ↵j)(�i � �j)
<latexit sha1_base64="q0nfAs7rWFJUQDfOE4ZImmn8a6U="></latexit>

n�3X

k=1

✓
1

2
@�k + ↵k@rk � (1� ↵k) @sk

◆
A�1...�n

<latexit sha1_base64="dtgLZkS75991GZ3vXWVnhtnbhx8="></latexit>

= 0
<latexit sha1_base64="Pb8yL2RLaP0g35XuftkTUt5QBuk=">AAAB63icdVDLSsNAFL2prxpfVZduBovgKiS10m6EohuXFewD2lAm00k7dGYSZiZCCf0FNy4UcesPufNvTNoKPg9cOJxzL/feE8ScaeO671ZhZXVtfaO4aW9t7+zulfYP2jpKFKEtEvFIdQOsKWeStgwznHZjRbEIOO0Ek6vc79xRpVkkb800pr7AI8lCRrDJJfvCtQelsut45169WkO/iee4c5Rhieag9NYfRiQRVBrCsdY9z42Nn2JlGOF0ZvcTTWNMJnhEexmVWFDtp/NbZ+gkU4YojFRW0qC5+nUixULrqQiyToHNWP/0cvEvr5eYsO6nTMaJoZIsFoUJRyZC+eNoyBQlhk8zgoli2a2IjLHCxGTx5CF8for+J+2K4505lZtquXG5jKMIR3AMp+BBDRpwDU1oAYEx3MMjPFnCerCerZdFa8FazhzCN1ivH9VkjXU=</latexit>

spacetime	cross-ratios R-symmetry	cross-ratios

protected	operators

Ward	Identities

�i
<latexit sha1_base64="CSu3CHxZFa/LlKjzxG+67aJP1pQ=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq0dGrM/6xZLn+ud+rVJFv4nvenOUYIlGv/jWG0iSxlQYwrHWXd9LTJBhZRjhdFropZommIzxkHYtFTimOsjm107RiVUGKJLKljBorn6dyHCs9SQObWeMzUj/9GbiX143NVEtyJhIUkMFWSyKUo6MRLPX0YApSgyfWIKJYvZWREZYYWJsQAUbwuen6H/SKrv+mVu+rpTqF8s48nAEx3AKPlShDlfQgCYQuIV7eIQnRzoPzrPzsmjNOcuZQ/gG5/UD7jyPYA==</latexit>

ri, si, tij
<latexit sha1_base64="HKh+sM0gyI5UQ6nfhTFO76maDQo=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSyCCymJVtpl0Y3LCvYBbQiT6aQdO5mEmRuhhn6JGxeKuPVT3Pk3Th+CzwMXDufcy733BIngGhzn3cotLa+sruXXCxubW9tFe2e3peNUUdaksYhVJyCaCS5ZEzgI1kkUI1EgWDsYXUz99i1TmsfyGsYJ8yIykDzklICRfLuofH6sTWHwM34z8e2SU3bP3Fqlin8Tt+zMUEILNHz7rdePaRoxCVQQrbuuk4CXEQWcCjYp9FLNEkJHZMC6hkoSMe1ls8Mn+NAofRzGypQEPFO/TmQk0nocBaYzIjDUP72p+JfXTSGseRmXSQpM0vmiMBUYYjxNAfe5YhTE2BBCFTe3YjokilAwWRVMCJ+f4v9J66TsnpZPriql+vkijjzaRwfoCLmoiuroEjVQE1GUonv0iJ6sO+vBerZe5q05azGzh77Bev0Aq+iTHg==</latexit>

[Ferrero, Meneghelli; '21]

[Cavaglià, Gromov, Julius, Preti; '21] WI	as	constraint	in	“bootstrability”	program	

Recent	developments:
WI	as	constraint	for	NNNLO	strong	coupling	result
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WI	for h�1�1�1�1i
<latexit sha1_base64="jK74jaEwg6wcOQ1u5fPg+/a2HG4=">AAACFXicbVDLSgMxFM34rPU16tJNsAgupMxUQZdFNy4r2Ad0hiGT3rahmcyQZIQy9Cfc+CtuXCjiVnDn35hOZ6FtD4QczjmX5J4w4Uxpx/mxVlbX1jc2S1vl7Z3dvX374LCl4lRSaNKYx7ITEgWcCWhqpjl0EgkkCjm0w9Ht1G8/glQsFg96nIAfkYFgfUaJNlJgn3uciAEH7CVDFrjLL+zJPBTYFafq5MCLxC1IBRVoBPa314tpGoHQlBOluq6TaD8jUjPKYVL2UgUJoSMygK6hgkSg/CzfaoJPjdLD/ViaIzTO1b8TGYmUGkehSUZED9W8NxWXed1U96/9jIkk1SDo7KF+yrGO8bQi3GMSqOZjQwiVzPwV0yGRhGpTZNmU4M6vvEhatap7Ua3dX1bqN0UdJXSMTtAZctEVqqM71EBNRNETekFv6N16tl6tD+tzFl2xipkj9A/W1y8RNZ1/</latexit>

[Liendo, Meneghelli, Mitev; '18]were	found	in



rk ! ↵k

sk ! (1� ↵k)(1� �k)

tij ! (↵i � ↵j)(�i � �j)
<latexit sha1_base64="q0nfAs7rWFJUQDfOE4ZImmn8a6U="></latexit>

n�3X

k=1

✓
1

2
@�k + ↵k@rk � (1� ↵k) @sk

◆
A�1...�n

<latexit sha1_base64="dtgLZkS75991GZ3vXWVnhtnbhx8="></latexit>

= 0
<latexit sha1_base64="Pb8yL2RLaP0g35XuftkTUt5QBuk=">AAAB63icdVDLSsNAFL2prxpfVZduBovgKiS10m6EohuXFewD2lAm00k7dGYSZiZCCf0FNy4UcesPufNvTNoKPg9cOJxzL/feE8ScaeO671ZhZXVtfaO4aW9t7+zulfYP2jpKFKEtEvFIdQOsKWeStgwznHZjRbEIOO0Ek6vc79xRpVkkb800pr7AI8lCRrDJJfvCtQelsut45169WkO/iee4c5Rhieag9NYfRiQRVBrCsdY9z42Nn2JlGOF0ZvcTTWNMJnhEexmVWFDtp/NbZ+gkU4YojFRW0qC5+nUixULrqQiyToHNWP/0cvEvr5eYsO6nTMaJoZIsFoUJRyZC+eNoyBQlhk8zgoli2a2IjLHCxGTx5CF8for+J+2K4505lZtquXG5jKMIR3AMp+BBDRpwDU1oAYEx3MMjPFnCerCerZdFa8FazhzCN1ivH9VkjXU=</latexit>

spacetime	cross-ratios R-symmetry	cross-ratios

protected	operators

Ward	Identities
WI	for

�i
<latexit sha1_base64="CSu3CHxZFa/LlKjzxG+67aJP1pQ=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq0dGrM/6xZLn+ud+rVJFv4nvenOUYIlGv/jWG0iSxlQYwrHWXd9LTJBhZRjhdFropZommIzxkHYtFTimOsjm107RiVUGKJLKljBorn6dyHCs9SQObWeMzUj/9GbiX143NVEtyJhIUkMFWSyKUo6MRLPX0YApSgyfWIKJYvZWREZYYWJsQAUbwuen6H/SKrv+mVu+rpTqF8s48nAEx3AKPlShDlfQgCYQuIV7eIQnRzoPzrPzsmjNOcuZQ/gG5/UD7jyPYA==</latexit>

ri, si, tij
<latexit sha1_base64="HKh+sM0gyI5UQ6nfhTFO76maDQo=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSyCCymJVtpl0Y3LCvYBbQiT6aQdO5mEmRuhhn6JGxeKuPVT3Pk3Th+CzwMXDufcy733BIngGhzn3cotLa+sruXXCxubW9tFe2e3peNUUdaksYhVJyCaCS5ZEzgI1kkUI1EgWDsYXUz99i1TmsfyGsYJ8yIykDzklICRfLuofH6sTWHwM34z8e2SU3bP3Fqlin8Tt+zMUEILNHz7rdePaRoxCVQQrbuuk4CXEQWcCjYp9FLNEkJHZMC6hkoSMe1ls8Mn+NAofRzGypQEPFO/TmQk0nocBaYzIjDUP72p+JfXTSGseRmXSQpM0vmiMBUYYjxNAfe5YhTE2BBCFTe3YjokilAwWRVMCJ+f4v9J66TsnpZPriql+vkijjzaRwfoCLmoiuroEjVQE1GUonv0iJ6sO+vBerZe5q05azGzh77Bev0Aq+iTHg==</latexit>

Perturbative	computation	leads	to	a	non-perturbative	constraint!

[Ferrero, Meneghelli; '21]

[Cavaglià, Gromov, Julius, Preti; '21] WI	as	constraint	in	“bootstrability”	program	

Recent	developments:
WI	as	constraint	for	NNNLO	strong	coupling	result

h�1�1�1�1i
<latexit sha1_base64="jK74jaEwg6wcOQ1u5fPg+/a2HG4=">AAACFXicbVDLSgMxFM34rPU16tJNsAgupMxUQZdFNy4r2Ad0hiGT3rahmcyQZIQy9Cfc+CtuXCjiVnDn35hOZ6FtD4QczjmX5J4w4Uxpx/mxVlbX1jc2S1vl7Z3dvX374LCl4lRSaNKYx7ITEgWcCWhqpjl0EgkkCjm0w9Ht1G8/glQsFg96nIAfkYFgfUaJNlJgn3uciAEH7CVDFrjLL+zJPBTYFafq5MCLxC1IBRVoBPa314tpGoHQlBOluq6TaD8jUjPKYVL2UgUJoSMygK6hgkSg/CzfaoJPjdLD/ViaIzTO1b8TGYmUGkehSUZED9W8NxWXed1U96/9jIkk1SDo7KF+yrGO8bQi3GMSqOZjQwiVzPwV0yGRhGpTZNmU4M6vvEhatap7Ua3dX1bqN0UdJXSMTtAZctEVqqM71EBNRNETekFv6N16tl6tD+tzFl2xipkj9A/W1y8RNZ1/</latexit>

[Liendo, Meneghelli, Mitev; '18]were	found	in
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NNLO	Correlator


2307.xxxxx	with	D.	Artico,	J.	Barrat



h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>

at	NNLO

12/19



[Liendo, Meneghelli, Mitev; '18]

h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>

✓
1

2
@� + ↵@r � (1� ↵)@s

◆
A�1�2�3�4

����
r=↵�,s=(1�↵)(1��)

= 0
<latexit sha1_base64="7Dlai3+ed1hHfH1SDZaXYF8xPbk="></latexit>

at	NNLO
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[Liendo, Meneghelli, Mitev; '18]

h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>

✓
1

2
@� + ↵@r � (1� ↵)@s

◆
A�1�2�3�4

����
r=↵�,s=(1�↵)(1��)

= 0
<latexit sha1_base64="7Dlai3+ed1hHfH1SDZaXYF8xPbk="></latexit>

A(�; r, s) = F�
2

r
+ Df(�)

<latexit sha1_base64="v0IdaTZSw/DRdoR8ivAx0PcWTFc="></latexit>

at	NNLO
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[Liendo, Meneghelli, Mitev; '18]

h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>

✓
1

2
@� + ↵@r � (1� ↵)@s

◆
A�1�2�3�4

����
r=↵�,s=(1�↵)(1��)

= 0
<latexit sha1_base64="7Dlai3+ed1hHfH1SDZaXYF8xPbk="></latexit>

A1111 := F0(�) +
�2

r
F1(�) +

s

r

�2

(1� �)2
F2(�)

<latexit sha1_base64="sAomj4IOl3u8+iQizyJevGq2kdY="></latexit>

A(�; r, s) = F�
2

r
+ Df(�)

<latexit sha1_base64="v0IdaTZSw/DRdoR8ivAx0PcWTFc="></latexit>

at	NNLO

12/19



[Liendo, Meneghelli, Mitev; '18]

h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>

✓
1

2
@� + ↵@r � (1� ↵)@s

◆
A�1�2�3�4

����
r=↵�,s=(1�↵)(1��)

= 0
<latexit sha1_base64="7Dlai3+ed1hHfH1SDZaXYF8xPbk="></latexit>

F0(�) =

✓
2

�
� 1

◆
f(�)� (1� �)f 0(�)

F1(�) = F� f(�)

�2
� 1� �

�
f 0(�)

F2(�) =
(1� �)2

�2
(f(�)� �f 0(�))

<latexit sha1_base64="LQoISHzo69cwRYmMdObe7HxMGO0="></latexit>

A1111 := F0(�) +
�2

r
F1(�) +

s

r

�2

(1� �)2
F2(�)

<latexit sha1_base64="sAomj4IOl3u8+iQizyJevGq2kdY="></latexit>

A(�; r, s) = F�
2

r
+ Df(�)

<latexit sha1_base64="v0IdaTZSw/DRdoR8ivAx0PcWTFc="></latexit>

at	NNLO

12/19



[Liendo, Meneghelli, Mitev; '18]

h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>

✓
1

2
@� + ↵@r � (1� ↵)@s

◆
A�1�2�3�4

����
r=↵�,s=(1�↵)(1��)

= 0
<latexit sha1_base64="7Dlai3+ed1hHfH1SDZaXYF8xPbk="></latexit>

F0(�) =

✓
2

�
� 1

◆
f(�)� (1� �)f 0(�)

F1(�) = F� f(�)

�2
� 1� �

�
f 0(�)

F2(�) =
(1� �)2

�2
(f(�)� �f 0(�))

<latexit sha1_base64="LQoISHzo69cwRYmMdObe7HxMGO0="></latexit>

A1111 := F0(�) +
�2

r
F1(�) +

s

r

�2

(1� �)2
F2(�)

<latexit sha1_base64="sAomj4IOl3u8+iQizyJevGq2kdY="></latexit>

f(�) :=
�

1� �
h(�)

<latexit sha1_base64="yhXlAMqghJrYgzeRpsIYbL0QJfA=">AAACD3icdVDLSgMxFM3UVx1foy7dBItSFw4ztdIiCEU3LivYWugMJZNm2tDMgyQjlKF/4MZfceNCEbdu3fk3ZqYVfB4IOTnnXm7u8WJGhbSsd60wN7+wuFRc1ldW19Y3jM2ttogSjkkLRyziHQ8JwmhIWpJKRjoxJyjwGLn2RueZf31DuKBReCXHMXEDNAipTzGSSuoZ+7pfdvCQHpycOj5HOM0ek9Q+zG84nJp6zyhZpn1s16s1+JvYppWjBGZo9ow3px/hJCChxAwJ0bWtWLop4pJiRia6kwgSIzxCA9JVNEQBEW6a7zOBe0rpQz/i6oQS5urXjhQFQowDT1UGSA7FTy8T//K6ifTrbkrDOJEkxNNBfsKgjGAWDuxTTrBkY0UQ5lT9FeIhUrFIFWEWwuem8H/Srpj2kVm5rJYaZ7M4imAH7IIysEENNMAFaIIWwOAW3INH8KTdaQ/as/YyLS1os55t8A3a6weGlpsa</latexit>

A(�; r, s) = F�
2

r
+ Df(�)

<latexit sha1_base64="v0IdaTZSw/DRdoR8ivAx0PcWTFc="></latexit>

at	NNLO

12/19



[Liendo, Meneghelli, Mitev; '18]

h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>

✓
1

2
@� + ↵@r � (1� ↵)@s

◆
A�1�2�3�4

����
r=↵�,s=(1�↵)(1��)

= 0
<latexit sha1_base64="7Dlai3+ed1hHfH1SDZaXYF8xPbk="></latexit>

F0(�) =

✓
2

�
� 1

◆
f(�)� (1� �)f 0(�)

F1(�) = F� f(�)

�2
� 1� �

�
f 0(�)

F2(�) =
(1� �)2

�2
(f(�)� �f 0(�))

<latexit sha1_base64="LQoISHzo69cwRYmMdObe7HxMGO0="></latexit>

A1111 := F0(�) +
�2

r
F1(�) +

s

r

�2

(1� �)2
F2(�)

<latexit sha1_base64="sAomj4IOl3u8+iQizyJevGq2kdY="></latexit>

f(�) :=
�

1� �
h(�)

<latexit sha1_base64="yhXlAMqghJrYgzeRpsIYbL0QJfA=">AAACD3icdVDLSgMxFM3UVx1foy7dBItSFw4ztdIiCEU3LivYWugMJZNm2tDMgyQjlKF/4MZfceNCEbdu3fk3ZqYVfB4IOTnnXm7u8WJGhbSsd60wN7+wuFRc1ldW19Y3jM2ttogSjkkLRyziHQ8JwmhIWpJKRjoxJyjwGLn2RueZf31DuKBReCXHMXEDNAipTzGSSuoZ+7pfdvCQHpycOj5HOM0ek9Q+zG84nJp6zyhZpn1s16s1+JvYppWjBGZo9ow3px/hJCChxAwJ0bWtWLop4pJiRia6kwgSIzxCA9JVNEQBEW6a7zOBe0rpQz/i6oQS5urXjhQFQowDT1UGSA7FTy8T//K6ifTrbkrDOJEkxNNBfsKgjGAWDuxTTrBkY0UQ5lT9FeIhUrFIFWEWwuem8H/Srpj2kVm5rJYaZ7M4imAH7IIysEENNMAFaIIWwOAW3INH8KTdaQ/as/YyLS1os55t8A3a6weGlpsa</latexit>

A(�; r, s) = F�
2

r
+ Df(�)

<latexit sha1_base64="v0IdaTZSw/DRdoR8ivAx0PcWTFc="></latexit>

at	NNLO

Known	up	to	NNNLO	at	strong	coupling
[Ferrero, Meneghelli; '21]
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[Liendo, Meneghelli, Mitev; '18]

h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>

✓
1

2
@� + ↵@r � (1� ↵)@s

◆
A�1�2�3�4

����
r=↵�,s=(1�↵)(1��)

= 0
<latexit sha1_base64="7Dlai3+ed1hHfH1SDZaXYF8xPbk="></latexit>

[Cavaglià, Gromov, Julius & Preti; '22]

F0(�) =

✓
2

�
� 1

◆
f(�)� (1� �)f 0(�)

F1(�) = F� f(�)

�2
� 1� �

�
f 0(�)

F2(�) =
(1� �)2

�2
(f(�)� �f 0(�))

<latexit sha1_base64="LQoISHzo69cwRYmMdObe7HxMGO0="></latexit>

A1111 := F0(�) +
�2

r
F1(�) +

s

r

�2

(1� �)2
F2(�)

<latexit sha1_base64="sAomj4IOl3u8+iQizyJevGq2kdY="></latexit>

h
(0)(�) = 1� 2�

h
(1)(�) = �2⇡2

3
�� 2 (H1,0 �H0,1)

<latexit sha1_base64="4pYVfVey7IQ3E1GUWpLwPQSPszg="></latexit>

f(�) :=
�

1� �
h(�)

<latexit sha1_base64="yhXlAMqghJrYgzeRpsIYbL0QJfA=">AAACD3icdVDLSgMxFM3UVx1foy7dBItSFw4ztdIiCEU3LivYWugMJZNm2tDMgyQjlKF/4MZfceNCEbdu3fk3ZqYVfB4IOTnnXm7u8WJGhbSsd60wN7+wuFRc1ldW19Y3jM2ttogSjkkLRyziHQ8JwmhIWpJKRjoxJyjwGLn2RueZf31DuKBReCXHMXEDNAipTzGSSuoZ+7pfdvCQHpycOj5HOM0ek9Q+zG84nJp6zyhZpn1s16s1+JvYppWjBGZo9ow3px/hJCChxAwJ0bWtWLop4pJiRia6kwgSIzxCA9JVNEQBEW6a7zOBe0rpQz/i6oQS5urXjhQFQowDT1UGSA7FTy8T//K6ifTrbkrDOJEkxNNBfsKgjGAWDuxTTrBkY0UQ5lT9FeIhUrFIFWEWwuem8H/Srpj2kVm5rJYaZ7M4imAH7IIysEENNMAFaIIWwOAW3INH8KTdaQ/as/YyLS1os55t8A3a6weGlpsa</latexit>

A(�; r, s) = F�
2

r
+ Df(�)

<latexit sha1_base64="v0IdaTZSw/DRdoR8ivAx0PcWTFc="></latexit>

at	NNLO

Known	up	to	NNNLO	at	strong	coupling
[Ferrero, Meneghelli; '21]
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[Liendo, Meneghelli, Mitev; '18]

h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>

✓
1

2
@� + ↵@r � (1� ↵)@s

◆
A�1�2�3�4

����
r=↵�,s=(1�↵)(1��)

= 0
<latexit sha1_base64="7Dlai3+ed1hHfH1SDZaXYF8xPbk="></latexit>

[Cavaglià, Gromov, Julius & Preti; '22]

F0(�) =

✓
2

�
� 1

◆
f(�)� (1� �)f 0(�)

F1(�) = F� f(�)

�2
� 1� �

�
f 0(�)

F2(�) =
(1� �)2

�2
(f(�)� �f 0(�))

<latexit sha1_base64="LQoISHzo69cwRYmMdObe7HxMGO0="></latexit>

A1111 := F0(�) +
�2

r
F1(�) +

s

r

�2

(1� �)2
F2(�)

<latexit sha1_base64="sAomj4IOl3u8+iQizyJevGq2kdY="></latexit>

h
(0)(�) = 1� 2�

h
(1)(�) = �2⇡2

3
�� 2 (H1,0 �H0,1)

<latexit sha1_base64="4pYVfVey7IQ3E1GUWpLwPQSPszg="></latexit>

f(�) :=
�

1� �
h(�)

<latexit sha1_base64="yhXlAMqghJrYgzeRpsIYbL0QJfA=">AAACD3icdVDLSgMxFM3UVx1foy7dBItSFw4ztdIiCEU3LivYWugMJZNm2tDMgyQjlKF/4MZfceNCEbdu3fk3ZqYVfB4IOTnnXm7u8WJGhbSsd60wN7+wuFRc1ldW19Y3jM2ttogSjkkLRyziHQ8JwmhIWpJKRjoxJyjwGLn2RueZf31DuKBReCXHMXEDNAipTzGSSuoZ+7pfdvCQHpycOj5HOM0ek9Q+zG84nJp6zyhZpn1s16s1+JvYppWjBGZo9ow3px/hJCChxAwJ0bWtWLop4pJiRia6kwgSIzxCA9JVNEQBEW6a7zOBe0rpQz/i6oQS5urXjhQFQowDT1UGSA7FTy8T//K6ifTrbkrDOJEkxNNBfsKgjGAWDuxTTrBkY0UQ5lT9FeIhUrFIFWEWwuem8H/Srpj2kVm5rJYaZ7M4imAH7IIysEENNMAFaIIWwOAW3INH8KTdaQ/as/YyLS1os55t8A3a6weGlpsa</latexit>

A(�; r, s) = F�
2

r
+ Df(�)

<latexit sha1_base64="v0IdaTZSw/DRdoR8ivAx0PcWTFc="></latexit>

at	NNLO

Known	up	to	NNNLO	at	strong	coupling
[Ferrero, Meneghelli; '21]

12/19



h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>

Self-energy

XH

XX

Spider


at	NNLO
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h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>

at	NNLO

Li2(�)
<latexit sha1_base64="6lmbgp5iKaSjo6mFrKHut+5sL2E=">AAAB83icbVBNS8NAEJ3Urxq/qh69LBahXkpSBT0WvXjwUMF+QBPKZrtpl242YXcjlNC/4cWDIl79M978N27aHLT1wcDjvRlm5gUJZ0o7zrdVWlvf2Nwqb9s7u3v7B5XDo46KU0lom8Q8lr0AK8qZoG3NNKe9RFIcBZx2g8lt7nefqFQsFo96mlA/wiPBQkawNpJ3zwaNmkfG7Ny2B5WqU3fmQKvELUgVCrQGlS9vGJM0okITjpXqu06i/QxLzQinM9tLFU0wmeAR7RsqcESVn81vnqEzowxRGEtTQqO5+nsiw5FS0ygwnRHWY7Xs5eJ/Xj/V4bWfMZGkmgqyWBSmHOkY5QGgIZOUaD41BBPJzK2IjLHERJuY8hDc5ZdXSadRdy/qjYfLavOmiKMMJ3AKNXDhCppwBy1oA4EEnuEV3qzUerHerY9Fa8kqZo7hD6zPH8JSkDE=</latexit>

�log(1� �)
<latexit sha1_base64="z5ivvr3UQ4+sjaosGRveh7Q4aEI=">AAAB9XicbVBNS8NAEJ34WeNX1aOXxSLUQ0tSBT0WvXisYD+gjWWz3bRLN5uwu1FK6P/w4kERr/4Xb/4bN20O2vpg4PHeDDPz/JgzpR3n21pZXVvf2Cxs2ds7u3v7xYPDlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98U3mtx+pVCwS93oSUy/EQ8ECRrA20kOFR8OyW+mRETuz7X6x5FSdGdAycXNSghyNfvGrN4hIElKhCcdKdV0n1l6KpWaE06ndSxSNMRnjIe0aKnBIlZfOrp6iU6MMUBBJU0Kjmfp7IsWhUpPQN50h1iO16GXif1430cGVlzIRJ5oKMl8UJBzpCGURoAGTlGg+MQQTycytiIywxESboLIQ3MWXl0mrVnXPq7W7i1L9Oo+jAMdwAmVw4RLqcAsNaAIBCc/wCm/Wk/VivVsf89YVK585gj+wPn8A3+WQzA==</latexit>

F
a
1 =

1

8192⇡8�(1� �)
{�4H1 +H1,0 +H0,1 � 2H1,1

+ 3 (H0,0,1 +H0,1,0 � 2H1,0,0)� 2 (H1,1,0 +H1,0,1 � 2H0,0,1)

+ � (�3⇣3 � 4 (H0 +H1)� 2 (H0,0 �H1,1)

�H0,0,1 +H0,1,0 � 2H1,0,0 �H1,0,1 +H1,1,0 � 2H0,1,1)}
<latexit sha1_base64="sh9ymkZX3y+ceva4aymdDlg2w60="></latexit>

XH

XX

Spider


Self-energy

13/19



h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>

at	NNLO

XYXY
XH

XX

Spider


Self-energy

13/19



h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>

at	NNLO

14/19

XYXY



h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>

at	NNLO

F
XY,n
1 =

�
4

�(1� �)

 
X

~a

↵~aH~a + �

X

~a

�~aH~a

!

<latexit sha1_base64="rZEtW7sJWFcPY/A2CN7sL+frINI="></latexit>

XYXY

14/19



h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>
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-5.×10-8

0

5.×10-8
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�

A
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-6.×10-10
-4.×10-10
-2.×10-10

0
2.×10-10
4.×10-10
6.×10-10

�
R
es
id
ua
ls

at	NNLO

F
XY,n
1 =

�
4

�(1� �)

 
X

~a

↵~aH~a + �

X

~a

�~aH~a

!

<latexit sha1_base64="rZEtW7sJWFcPY/A2CN7sL+frINI="></latexit>

XYXY

14/19



h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>

0.0 0.2 0.4 0.6 0.8 1.0
-1.×10-7

-5.×10-8

0

5.×10-8

1.×10-7

1.5×10-7

2.×10-7

�

A
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0.0 0.2 0.4 0.6 0.8 1.0

-6.×10-10
-4.×10-10
-2.×10-10

0
2.×10-10
4.×10-10
6.×10-10

�
R
es
id
ua
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at	NNLO

XYXY
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h�1�1�1�1i
<latexit sha1_base64="eAjxcnWXz+dMED5unuP2Sm9aM+c=">AAACFHicdVDNS8MwHE39nPOr6tFLcAiCUNpuWL0NvXic4D5gLSXNsi0sTUuSCqPsj/Div+LFgyJePXjzvzHrJqi4ByGP996P5PeilFGpbPvTWFpeWV1bL22UN7e2d3bNvf2WTDKBSRMnLBGdCEnCKCdNRRUjnVQQFEeMtKPR1dRv3xEhacJv1TglQYwGnPYpRkpLoXnqM8QHjEA/HdLQWXCJIhOaFds6s70Lx4aauDXX8zRxaq5bdaBj2QUqYI5GaH74vQRnMeEKMyRl17FTFeRIKIoZmZT9TJIU4REakK6mHMVEBnmx1AQea6UH+4nQhytYqD8nchRLOY4jnYyRGsq/3lT8z+tmqn8e5JSnmSIczx7qZwyqBE4bgj0qCFZsrAnCguq/QjxEAmGleyzrEr43hYtJy7WcquXe1Cr1y3kdJXAIjsAJcIAH6uAaNEATYHAPHsEzeDEejCfj1XibRZeM+cwB+AXj/QsLWp2V</latexit>

Self-energy

XH

XX Spider


[Cavaglià, Gromov, Julius & Preti; 2022]

at	NNLO

XY

F
(2)
1 =

1

192⇡4�(1� �)

✓
⇡
2
H1 � 3 (H1,0,1 +H1,1,0 � 2 (H0,1,0 +H0,1,1 �H1,0,0))

� 3�

✓
⇡
2

3
H0 � (H0,0,1 +H1,1,0) +H0,1,0 +H1,0,1 + 3⇣3

◆◆

<latexit sha1_base64="+u5nBxcuGhZ9S7MQEhANEKLFCfg="></latexit>
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5-point	at	strong	coupling


23xx.xxxxx	with	J.	Barrat,	G.	Bliard,	P.	Ferrero,	C.	Meneghelli



5-point	at	strong	coupling

h�1�1�1�1�1�1i
<latexit sha1_base64="EWYDCvhR1GCYwdIjEhrPFLyfyoU=">AAACInicjVDLSgMxFL3js9ZX1aWbYBFcDTO10rorunFZwT6gHYZMmmlDM5khyQil9Fvc+CtuXCjqSvBjTKcVfIIHQg7n3ENyT5BwprTjvFoLi0vLK6u5tfz6xubWdmFnt6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHg+9VvXVCoWiys9SqgX4b5gISNYG8kvnHY5Fn1OUTcZMN/91yWzhF8oOrZ74lbLFfSTuLaToQhz1P3Cc7cXkzSiQhOOleq4TqK9MZaaEU4n+W6qaILJEPdpx1CBI6q8cbbiBB0apYfCWJojNMrUz4kxjpQaRYGZjLAeqO/eVPzN66Q6rHpjJpJUU0FmD4UpRzpG075Qj0lKNB8Zgolk5q+IDLDERJtW86aEj03R36RZst1ju3RZLtbO5nXkYB8O4AhcqEANLqAODSBwA3fwAI/WrXVvPVkvs9EFa57Zgy+w3t4BDwCiyQ==</latexit>

6 ! 5
<latexit sha1_base64="WvA8XYuyRv+0kx+r0NdFQKpWDnA=">AAAB+HicdVDJSgNBEO2JW4xLRj16aQyCp2EmJibHoBePEcwCyRB6Oj1Jk57pobtGiSFf4sWDIl79FG/+jZ1FcH1Q8Hiviqp6QSK4Btd9tzIrq2vrG9nN3Nb2zm7e3ttvapkqyhpUCqnaAdFM8Jg1gINg7UQxEgWCtYLRxcxv3TCluYyvYZwwPyKDmIecEjBSz86f4a7igyEQpeQtLvfsgut4Za9aquDfxHPcOQpoiXrPfuv2JU0jFgMVROuO5ybgT4gCTgWb5rqpZgmhIzJgHUNjEjHtT+aHT/GxUfo4lMpUDHiufp2YkEjrcRSYzojAUP/0ZuJfXieFsOpPeJykwGK6WBSmAoPEsxRwnytGQYwNIVRxcyumQ6IIBZNVzoTw+Sn+nzSLjnfqFK9Khdr5Mo4sOkRH6AR5qIJq6BLVUQNRlKJ79IierDvrwXq2XhatGWs5c4C+wXr9AFGxkuM=</latexit>

16/19

h�1�1�1�1�2i
<latexit sha1_base64="+ijV7XGRMNHI+urD8wrPw+3gqfs=">AAACG3icfVDNS8MwHE3n15xfVY9egkPwVNo62Y5DLx4nuA9YS0mzdAtL05Kkwij7P7z4r3jxoIgnwYP/jVk3we8HIY/33o/k98KUUals+80oLS2vrK6V1ysbm1vbO+buXkcmmcCkjROWiF6IJGGUk7aiipFeKgiKQ0a64fh85neviZA04VdqkhI/RkNOI4qR0lJguh5DfMgI9NIRDZx/Lhd6oogGZtW2nFOnUavDn8Sx7AJVsEArMF+8QYKzmHCFGZKy79ip8nMkFMWMTCteJkmK8BgNSV9TjmIi/bzYbQqPtDKAUSL04QoW6ueJHMVSTuJQJ2OkRvK7NxN/8/qZihp+TnmaKcLx/KEoY1AlcFYUHFBBsGITTRAWVP8V4hESCCtdZ0WX8LEp/Jt0XMs5sdzLWrV5tqijDA7AITgGDqiDJrgALdAGGNyAO/AAHo1b4954Mp7n0ZKxmNkHX2C8vgMQU6A3</latexit>



5-point	at	strong	coupling

h�1�1�1�1�1�1i
<latexit sha1_base64="EWYDCvhR1GCYwdIjEhrPFLyfyoU=">AAACInicjVDLSgMxFL3js9ZX1aWbYBFcDTO10rorunFZwT6gHYZMmmlDM5khyQil9Fvc+CtuXCjqSvBjTKcVfIIHQg7n3ENyT5BwprTjvFoLi0vLK6u5tfz6xubWdmFnt6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHg+9VvXVCoWiys9SqgX4b5gISNYG8kvnHY5Fn1OUTcZMN/91yWzhF8oOrZ74lbLFfSTuLaToQhz1P3Cc7cXkzSiQhOOleq4TqK9MZaaEU4n+W6qaILJEPdpx1CBI6q8cbbiBB0apYfCWJojNMrUz4kxjpQaRYGZjLAeqO/eVPzN66Q6rHpjJpJUU0FmD4UpRzpG075Qj0lKNB8Zgolk5q+IDLDERJtW86aEj03R36RZst1ju3RZLtbO5nXkYB8O4AhcqEANLqAODSBwA3fwAI/WrXVvPVkvs9EFa57Zgy+w3t4BDwCiyQ==</latexit>

6 ! 5
<latexit sha1_base64="WvA8XYuyRv+0kx+r0NdFQKpWDnA=">AAAB+HicdVDJSgNBEO2JW4xLRj16aQyCp2EmJibHoBePEcwCyRB6Oj1Jk57pobtGiSFf4sWDIl79FG/+jZ1FcH1Q8Hiviqp6QSK4Btd9tzIrq2vrG9nN3Nb2zm7e3ttvapkqyhpUCqnaAdFM8Jg1gINg7UQxEgWCtYLRxcxv3TCluYyvYZwwPyKDmIecEjBSz86f4a7igyEQpeQtLvfsgut4Za9aquDfxHPcOQpoiXrPfuv2JU0jFgMVROuO5ybgT4gCTgWb5rqpZgmhIzJgHUNjEjHtT+aHT/GxUfo4lMpUDHiufp2YkEjrcRSYzojAUP/0ZuJfXieFsOpPeJykwGK6WBSmAoPEsxRwnytGQYwNIVRxcyumQ6IIBZNVzoTw+Sn+nzSLjnfqFK9Khdr5Mo4sOkRH6AR5qIJq6BLVUQNRlKJ79IierDvrwXq2XhatGWs5c4C+wXr9AFGxkuM=</latexit>

A11112 = F0 +
r1
�2
1

F1 +
s1

(1� �1)
2F2 +

r2
�2
2

F3 +
s2

(1� �2)
2F4 +

t

�2
12

F5

<latexit sha1_base64="99O7t0TY4kCJxH+8WWu9A+XM9S0="></latexit>

h�1�1�1�1�2i
<latexit sha1_base64="+ijV7XGRMNHI+urD8wrPw+3gqfs=">AAACG3icfVDNS8MwHE3n15xfVY9egkPwVNo62Y5DLx4nuA9YS0mzdAtL05Kkwij7P7z4r3jxoIgnwYP/jVk3we8HIY/33o/k98KUUals+80oLS2vrK6V1ysbm1vbO+buXkcmmcCkjROWiF6IJGGUk7aiipFeKgiKQ0a64fh85neviZA04VdqkhI/RkNOI4qR0lJguh5DfMgI9NIRDZx/Lhd6oogGZtW2nFOnUavDn8Sx7AJVsEArMF+8QYKzmHCFGZKy79ip8nMkFMWMTCteJkmK8BgNSV9TjmIi/bzYbQqPtDKAUSL04QoW6ueJHMVSTuJQJ2OkRvK7NxN/8/qZihp+TnmaKcLx/KEoY1AlcFYUHFBBsGITTRAWVP8V4hESCCtdZ0WX8LEp/Jt0XMs5sdzLWrV5tqijDA7AITgGDqiDJrgALdAGGNyAO/AAHo1b4954Mp7n0ZKxmNkHX2C8vgMQU6A3</latexit>

16/19



5-point	at	strong	coupling

h�1�1�1�1�1�1i
<latexit sha1_base64="EWYDCvhR1GCYwdIjEhrPFLyfyoU=">AAACInicjVDLSgMxFL3js9ZX1aWbYBFcDTO10rorunFZwT6gHYZMmmlDM5khyQil9Fvc+CtuXCjqSvBjTKcVfIIHQg7n3ENyT5BwprTjvFoLi0vLK6u5tfz6xubWdmFnt6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHg+9VvXVCoWiys9SqgX4b5gISNYG8kvnHY5Fn1OUTcZMN/91yWzhF8oOrZ74lbLFfSTuLaToQhz1P3Cc7cXkzSiQhOOleq4TqK9MZaaEU4n+W6qaILJEPdpx1CBI6q8cbbiBB0apYfCWJojNMrUz4kxjpQaRYGZjLAeqO/eVPzN66Q6rHpjJpJUU0FmD4UpRzpG075Qj0lKNB8Zgolk5q+IDLDERJtW86aEj03R36RZst1ju3RZLtbO5nXkYB8O4AhcqEANLqAODSBwA3fwAI/WrXVvPVkvs9EFa57Zgy+w3t4BDwCiyQ==</latexit>

6 ! 5
<latexit sha1_base64="WvA8XYuyRv+0kx+r0NdFQKpWDnA=">AAAB+HicdVDJSgNBEO2JW4xLRj16aQyCp2EmJibHoBePEcwCyRB6Oj1Jk57pobtGiSFf4sWDIl79FG/+jZ1FcH1Q8Hiviqp6QSK4Btd9tzIrq2vrG9nN3Nb2zm7e3ttvapkqyhpUCqnaAdFM8Jg1gINg7UQxEgWCtYLRxcxv3TCluYyvYZwwPyKDmIecEjBSz86f4a7igyEQpeQtLvfsgut4Za9aquDfxHPcOQpoiXrPfuv2JU0jFgMVROuO5ybgT4gCTgWb5rqpZgmhIzJgHUNjEjHtT+aHT/GxUfo4lMpUDHiufp2YkEjrcRSYzojAUP/0ZuJfXieFsOpPeJykwGK6WBSmAoPEsxRwnytGQYwNIVRxcyumQ6IIBZNVzoTw+Sn+nzSLjnfqFK9Khdr5Mo4sOkRH6AR5qIJq6BLVUQNRlKJ79IierDvrwXq2XhatGWs5c4C+wXr9AFGxkuM=</latexit>

A11112 = F0 +
r1
�2
1

F1 +
s1

(1� �1)
2F2 +

r2
�2
2

F3 +
s2

(1� �2)
2F4 +

t

�2
12

F5

<latexit sha1_base64="99O7t0TY4kCJxH+8WWu9A+XM9S0="></latexit>

h�1�1�1�1�2i
<latexit sha1_base64="+ijV7XGRMNHI+urD8wrPw+3gqfs=">AAACG3icfVDNS8MwHE3n15xfVY9egkPwVNo62Y5DLx4nuA9YS0mzdAtL05Kkwij7P7z4r3jxoIgnwYP/jVk3we8HIY/33o/k98KUUals+80oLS2vrK6V1ysbm1vbO+buXkcmmcCkjROWiF6IJGGUk7aiipFeKgiKQ0a64fh85neviZA04VdqkhI/RkNOI4qR0lJguh5DfMgI9NIRDZx/Lhd6oogGZtW2nFOnUavDn8Sx7AJVsEArMF+8QYKzmHCFGZKy79ip8nMkFMWMTCteJkmK8BgNSV9TjmIi/bzYbQqPtDKAUSL04QoW6ueJHMVSTuJQJ2OkRvK7NxN/8/qZihp+TnmaKcLx/KEoY1AlcFYUHFBBsGITTRAWVP8V4hESCCtdZ0WX8LEp/Jt0XMs5sdzLWrV5tqijDA7AITgGDqiDJrgALdAGGNyAO/AAHo1b4954Mp7n0ZKxmNkHX2C8vgMQU6A3</latexit>

(D1 +D2)A|ri!↵i�i,si!(1�↵i)(1��i),t!↵12�12
= 0

<latexit sha1_base64="2XvczHcIQQjLIzvB9zL/9xd42Eo="></latexit>

Ward	identity

Di :=
1

2
@�i + ↵i@ri � (1� ↵i) @si

<latexit sha1_base64="BH37cr5pe8sahoIHrk4DU892SP4="></latexit>

16/19



5-point	at	strong	coupling

h�1�1�1�1�1�1i
<latexit sha1_base64="EWYDCvhR1GCYwdIjEhrPFLyfyoU=">AAACInicjVDLSgMxFL3js9ZX1aWbYBFcDTO10rorunFZwT6gHYZMmmlDM5khyQil9Fvc+CtuXCjqSvBjTKcVfIIHQg7n3ENyT5BwprTjvFoLi0vLK6u5tfz6xubWdmFnt6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHg+9VvXVCoWiys9SqgX4b5gISNYG8kvnHY5Fn1OUTcZMN/91yWzhF8oOrZ74lbLFfSTuLaToQhz1P3Cc7cXkzSiQhOOleq4TqK9MZaaEU4n+W6qaILJEPdpx1CBI6q8cbbiBB0apYfCWJojNMrUz4kxjpQaRYGZjLAeqO/eVPzN66Q6rHpjJpJUU0FmD4UpRzpG075Qj0lKNB8Zgolk5q+IDLDERJtW86aEj03R36RZst1ju3RZLtbO5nXkYB8O4AhcqEANLqAODSBwA3fwAI/WrXVvPVkvs9EFa57Zgy+w3t4BDwCiyQ==</latexit>

6 ! 5
<latexit sha1_base64="WvA8XYuyRv+0kx+r0NdFQKpWDnA=">AAAB+HicdVDJSgNBEO2JW4xLRj16aQyCp2EmJibHoBePEcwCyRB6Oj1Jk57pobtGiSFf4sWDIl79FG/+jZ1FcH1Q8Hiviqp6QSK4Btd9tzIrq2vrG9nN3Nb2zm7e3ttvapkqyhpUCqnaAdFM8Jg1gINg7UQxEgWCtYLRxcxv3TCluYyvYZwwPyKDmIecEjBSz86f4a7igyEQpeQtLvfsgut4Za9aquDfxHPcOQpoiXrPfuv2JU0jFgMVROuO5ybgT4gCTgWb5rqpZgmhIzJgHUNjEjHtT+aHT/GxUfo4lMpUDHiufp2YkEjrcRSYzojAUP/0ZuJfXieFsOpPeJykwGK6WBSmAoPEsxRwnytGQYwNIVRxcyumQ6IIBZNVzoTw+Sn+nzSLjnfqFK9Khdr5Mo4sOkRH6AR5qIJq6BLVUQNRlKJ79IierDvrwXq2XhatGWs5c4C+wXr9AFGxkuM=</latexit>

A11112 = F0 +
r1
�2
1

F1 +
s1

(1� �1)
2F2 +

r2
�2
2

F3 +
s2

(1� �2)
2F4 +

t

�2
12

F5

<latexit sha1_base64="99O7t0TY4kCJxH+8WWu9A+XM9S0="></latexit>

A = F+
X

i=1,2,3

Difi (�1,�2)
<latexit sha1_base64="yRr9MK/a/DnCw1lekn7MLnBa7A0="></latexit>

h�1�1�1�1�2i
<latexit sha1_base64="+ijV7XGRMNHI+urD8wrPw+3gqfs=">AAACG3icfVDNS8MwHE3n15xfVY9egkPwVNo62Y5DLx4nuA9YS0mzdAtL05Kkwij7P7z4r3jxoIgnwYP/jVk3we8HIY/33o/k98KUUals+80oLS2vrK6V1ysbm1vbO+buXkcmmcCkjROWiF6IJGGUk7aiipFeKgiKQ0a64fh85neviZA04VdqkhI/RkNOI4qR0lJguh5DfMgI9NIRDZx/Lhd6oogGZtW2nFOnUavDn8Sx7AJVsEArMF+8QYKzmHCFGZKy79ip8nMkFMWMTCteJkmK8BgNSV9TjmIi/bzYbQqPtDKAUSL04QoW6ueJHMVSTuJQJ2OkRvK7NxN/8/qZihp+TnmaKcLx/KEoY1AlcFYUHFBBsGITTRAWVP8V4hESCCtdZ0WX8LEp/Jt0XMs5sdzLWrV5tqijDA7AITgGDqiDJrgALdAGGNyAO/AAHo1b4954Mp7n0ZKxmNkHX2C8vgMQU6A3</latexit>

(D1 +D2)A|ri!↵i�i,si!(1�↵i)(1��i),t!↵12�12
= 0

<latexit sha1_base64="2XvczHcIQQjLIzvB9zL/9xd42Eo="></latexit>

Ward	identity

Di :=
1

2
@�i + ↵i@ri � (1� ↵i) @si

<latexit sha1_base64="BH37cr5pe8sahoIHrk4DU892SP4="></latexit>
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Ansatz 4pt	strong	coupling

Crossing	symmetry h�1�1�1�1�2i
<latexit sha1_base64="+ijV7XGRMNHI+urD8wrPw+3gqfs=">AAACG3icfVDNS8MwHE3n15xfVY9egkPwVNo62Y5DLx4nuA9YS0mzdAtL05Kkwij7P7z4r3jxoIgnwYP/jVk3we8HIY/33o/k98KUUals+80oLS2vrK6V1ysbm1vbO+buXkcmmcCkjROWiF6IJGGUk7aiipFeKgiKQ0a64fh85neviZA04VdqkhI/RkNOI4qR0lJguh5DfMgI9NIRDZx/Lhd6oogGZtW2nFOnUavDn8Sx7AJVsEArMF+8QYKzmHCFGZKy79ip8nMkFMWMTCteJkmK8BgNSV9TjmIi/bzYbQqPtDKAUSL04QoW6ueJHMVSTuJQJ2OkRvK7NxN/8/qZihp+TnmaKcLx/KEoY1AlcFYUHFBBsGITTRAWVP8V4hESCCtdZ0WX8LEp/Jt0XMs5sdzLWrV5tqijDA7AITgGDqiDJrgALdAGGNyAO/AAHo1b4954Mp7n0ZKxmNkHX2C8vgMQU6A3</latexit>

Braiding+ h�1�1�1�1�2i
<latexit sha1_base64="+ijV7XGRMNHI+urD8wrPw+3gqfs=">AAACG3icfVDNS8MwHE3n15xfVY9egkPwVNo62Y5DLx4nuA9YS0mzdAtL05Kkwij7P7z4r3jxoIgnwYP/jVk3we8HIY/33o/k98KUUals+80oLS2vrK6V1ysbm1vbO+buXkcmmcCkjROWiF6IJGGUk7aiipFeKgiKQ0a64fh85neviZA04VdqkhI/RkNOI4qR0lJguh5DfMgI9NIRDZx/Lhd6oogGZtW2nFOnUavDn8Sx7AJVsEArMF+8QYKzmHCFGZKy79ip8nMkFMWMTCteJkmK8BgNSV9TjmIi/bzYbQqPtDKAUSL04QoW6ueJHMVSTuJQJ2OkRvK7NxN/8/qZihp+TnmaKcLx/KEoY1AlcFYUHFBBsGITTRAWVP8V4hESCCtdZ0WX8LEp/Jt0XMs5sdzLWrV5tqijDA7AITgGDqiDJrgALdAGGNyAO/AAHo1b4954Mp7n0ZKxmNkHX2C8vgMQU6A3</latexit>



5-point	at	strong	coupling

4Witten	diagrams

OPE	+	superconformal	blocks
�1

<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�2
<latexit sha1_base64="Nue5MgatZlpOS/cQWYMg/yydvJo=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWL/cL5Y81z/3a5Uq+k1815ujBEs0+sW33kCSNKbCEI617vpeYoIMK8MIp9NCL9U0wWSMh7RrqcAx1UE2v3aKTqwyQJFUtoRBc/XrRIZjrSdxaDtjbEb6pzcT//K6qYlqQcZEkhoqyGJRlHJkJJq9jgZMUWL4xBJMFLO3IjLCChNjAyrYED4/Rf+TVtn1z9zydaVUv1jGkYcjOIZT8KEKdbiCBjSBwC3cwyM8OdJ5cJ6dl0VrzlnOHMI3OK8frsiPNg==</latexit>

�k1
<latexit sha1_base64="cjowD5Mb7ZZ8pwioC+8KuhBEe0U=">AAAB9XicbVBNS8NAEN3Urxq/qh69LBbBU0mqoMeiHjxWsB/QxrDZTtqlm03Y3Sgl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5QcKZ0o7zbZVWVtfWN8qb9tb2zu5eZf+greJUUmjRmMeyGxAFnAloaaY5dBMJJAo4dILxde53HkEqFot7PUnAi8hQsJBRoo30YPdvgGviZ2Pfndp+perUnBnwMnELUkUFmn7lqz+IaRqB0JQTpXquk2gvI1IzymFq91MFCaFjMoSeoYJEoLxsdvUUnxhlgMNYmhIaz9TfExmJlJpEgemMiB6pRS8X//N6qQ4vvYyJJNUg6HxRmHKsY5xHgAdMAtV8YgihkplbMR0RSag2QeUhuIsvL5N2veae1ep359XGVRFHGR2hY3SKXHSBGugWNVELUSTRM3pFb9aT9WK9Wx/z1pJVzByiP7A+fwBFGpG2</latexit>

�k2
<latexit sha1_base64="euvF4+E/EhL0PR3m0CjBCs+6MYI=">AAAB9XicbVBNS8NAEJ3Urxq/qh69LBbBU0mqoMeiHjxWsB/QxrDZbtqlm03Y3Sgl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5QcKZ0o7zbZVWVtfWN8qb9tb2zu5eZf+greJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJ37nUcqFYvFvZ4k1IvwULCQEayN9GD3byjX2M/Gfn1q+5WqU3NmQMvELUgVCjT9yld/EJM0okITjpXquU6ivQxLzQinU7ufKppgMsZD2jNU4IgqL5tdPUUnRhmgMJamhEYz9fdEhiOlJlFgOiOsR2rRy8X/vF6qw0svYyJJNRVkvihMOdIxyiNAAyYp0XxiCCaSmVsRGWGJiTZB5SG4iy8vk3a95p7V6nfn1cZVEUcZjuAYTsGFC2jALTShBQQkPMMrvFlP1ov1bn3MW0tWMXMIf2B9/gBGoJG3</latexit>�1

<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�2
<latexit sha1_base64="Nue5MgatZlpOS/cQWYMg/yydvJo=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWL/cL5Y81z/3a5Uq+k1815ujBEs0+sW33kCSNKbCEI617vpeYoIMK8MIp9NCL9U0wWSMh7RrqcAx1UE2v3aKTqwyQJFUtoRBc/XrRIZjrSdxaDtjbEb6pzcT//K6qYlqQcZEkhoqyGJRlHJkJJq9jgZMUWL4xBJMFLO3IjLCChNjAyrYED4/Rf+TVtn1z9zydaVUv1jGkYcjOIZT8KEKdbiCBjSBwC3cwyM8OdJ5cJ6dl0VrzlnOHMI3OK8frsiPNg==</latexit>

�k1
<latexit sha1_base64="cjowD5Mb7ZZ8pwioC+8KuhBEe0U=">AAAB9XicbVBNS8NAEN3Urxq/qh69LBbBU0mqoMeiHjxWsB/QxrDZTtqlm03Y3Sgl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5QcKZ0o7zbZVWVtfWN8qb9tb2zu5eZf+greJUUmjRmMeyGxAFnAloaaY5dBMJJAo4dILxde53HkEqFot7PUnAi8hQsJBRoo30YPdvgGviZ2Pfndp+perUnBnwMnELUkUFmn7lqz+IaRqB0JQTpXquk2gvI1IzymFq91MFCaFjMoSeoYJEoLxsdvUUnxhlgMNYmhIaz9TfExmJlJpEgemMiB6pRS8X//N6qQ4vvYyJJNUg6HxRmHKsY5xHgAdMAtV8YgihkplbMR0RSag2QeUhuIsvL5N2veae1ep359XGVRFHGR2hY3SKXHSBGugWNVELUSTRM3pFb9aT9WK9Wx/z1pJVzByiP7A+fwBFGpG2</latexit>

�k2
<latexit sha1_base64="euvF4+E/EhL0PR3m0CjBCs+6MYI=">AAAB9XicbVBNS8NAEJ3Urxq/qh69LBbBU0mqoMeiHjxWsB/QxrDZbtqlm03Y3Sgl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5QcKZ0o7zbZVWVtfWN8qb9tb2zu5eZf+greJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJ37nUcqFYvFvZ4k1IvwULCQEayN9GD3byjX2M/Gfn1q+5WqU3NmQMvELUgVCjT9yld/EJM0okITjpXquU6ivQxLzQinU7ufKppgMsZD2jNU4IgqL5tdPUUnRhmgMJamhEYz9fdEhiOlJlFgOiOsR2rRy8X/vF6qw0svYyJJNRVkvihMOdIxyiNAAyYp0XxiCCaSmVsRGWGJiTZB5SG4iy8vk3a95p7V6nfn1cZVEUcZjuAYTsGFC2jALTShBQQkPMMrvFlP1ov1bn3MW0tWMXMIf2B9/gBGoJG3</latexit>
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Crossing	symmetry h�1�1�1�1�2i
<latexit sha1_base64="+ijV7XGRMNHI+urD8wrPw+3gqfs=">AAACG3icfVDNS8MwHE3n15xfVY9egkPwVNo62Y5DLx4nuA9YS0mzdAtL05Kkwij7P7z4r3jxoIgnwYP/jVk3we8HIY/33o/k98KUUals+80oLS2vrK6V1ysbm1vbO+buXkcmmcCkjROWiF6IJGGUk7aiipFeKgiKQ0a64fh85neviZA04VdqkhI/RkNOI4qR0lJguh5DfMgI9NIRDZx/Lhd6oogGZtW2nFOnUavDn8Sx7AJVsEArMF+8QYKzmHCFGZKy79ip8nMkFMWMTCteJkmK8BgNSV9TjmIi/bzYbQqPtDKAUSL04QoW6ueJHMVSTuJQJ2OkRvK7NxN/8/qZihp+TnmaKcLx/KEoY1AlcFYUHFBBsGITTRAWVP8V4hESCCtdZ0WX8LEp/Jt0XMs5sdzLWrV5tqijDA7AITgGDqiDJrgALdAGGNyAO/AAHo1b4954Mp7n0ZKxmNkHX2C8vgMQU6A3</latexit>

Braiding+ h�1�1�1�1�2i
<latexit sha1_base64="+ijV7XGRMNHI+urD8wrPw+3gqfs=">AAACG3icfVDNS8MwHE3n15xfVY9egkPwVNo62Y5DLx4nuA9YS0mzdAtL05Kkwij7P7z4r3jxoIgnwYP/jVk3we8HIY/33o/k98KUUals+80oLS2vrK6V1ysbm1vbO+buXkcmmcCkjROWiF6IJGGUk7aiipFeKgiKQ0a64fh85neviZA04VdqkhI/RkNOI4qR0lJguh5DfMgI9NIRDZx/Lhd6oogGZtW2nFOnUavDn8Sx7AJVsEArMF+8QYKzmHCFGZKy79ip8nMkFMWMTCteJkmK8BgNSV9TjmIi/bzYbQqPtDKAUSL04QoW6ueJHMVSTuJQJ2OkRvK7NxN/8/qZihp+TnmaKcLx/KEoY1AlcFYUHFBBsGITTRAWVP8V4hESCCtdZ0WX8LEp/Jt0XMs5sdzLWrV5tqijDA7AITgGDqiDJrgALdAGGNyAO/AAHo1b4954Mp7n0ZKxmNkHX2C8vgMQU6A3</latexit>



5-point	at	strong	coupling

4Witten	diagrams

OPE	+	superconformal	blocks
�1

<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�2
<latexit sha1_base64="Nue5MgatZlpOS/cQWYMg/yydvJo=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWL/cL5Y81z/3a5Uq+k1815ujBEs0+sW33kCSNKbCEI617vpeYoIMK8MIp9NCL9U0wWSMh7RrqcAx1UE2v3aKTqwyQJFUtoRBc/XrRIZjrSdxaDtjbEb6pzcT//K6qYlqQcZEkhoqyGJRlHJkJJq9jgZMUWL4xBJMFLO3IjLCChNjAyrYED4/Rf+TVtn1z9zydaVUv1jGkYcjOIZT8KEKdbiCBjSBwC3cwyM8OdJ5cJ6dl0VrzlnOHMI3OK8frsiPNg==</latexit>

�k1
<latexit sha1_base64="cjowD5Mb7ZZ8pwioC+8KuhBEe0U=">AAAB9XicbVBNS8NAEN3Urxq/qh69LBbBU0mqoMeiHjxWsB/QxrDZTtqlm03Y3Sgl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5QcKZ0o7zbZVWVtfWN8qb9tb2zu5eZf+greJUUmjRmMeyGxAFnAloaaY5dBMJJAo4dILxde53HkEqFot7PUnAi8hQsJBRoo30YPdvgGviZ2Pfndp+perUnBnwMnELUkUFmn7lqz+IaRqB0JQTpXquk2gvI1IzymFq91MFCaFjMoSeoYJEoLxsdvUUnxhlgMNYmhIaz9TfExmJlJpEgemMiB6pRS8X//N6qQ4vvYyJJNUg6HxRmHKsY5xHgAdMAtV8YgihkplbMR0RSag2QeUhuIsvL5N2veae1ep359XGVRFHGR2hY3SKXHSBGugWNVELUSTRM3pFb9aT9WK9Wx/z1pJVzByiP7A+fwBFGpG2</latexit>

�k2
<latexit sha1_base64="euvF4+E/EhL0PR3m0CjBCs+6MYI=">AAAB9XicbVBNS8NAEJ3Urxq/qh69LBbBU0mqoMeiHjxWsB/QxrDZbtqlm03Y3Sgl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5QcKZ0o7zbZVWVtfWN8qb9tb2zu5eZf+greJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJ37nUcqFYvFvZ4k1IvwULCQEayN9GD3byjX2M/Gfn1q+5WqU3NmQMvELUgVCjT9yld/EJM0okITjpXquU6ivQxLzQinU7ufKppgMsZD2jNU4IgqL5tdPUUnRhmgMJamhEYz9fdEhiOlJlFgOiOsR2rRy8X/vF6qw0svYyJJNRVkvihMOdIxyiNAAyYp0XxiCCaSmVsRGWGJiTZB5SG4iy8vk3a95p7V6nfn1cZVEUcZjuAYTsGFC2jALTShBQQkPMMrvFlP1ov1bn3MW0tWMXMIf2B9/gBGoJG3</latexit>�1

<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�2
<latexit sha1_base64="Nue5MgatZlpOS/cQWYMg/yydvJo=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWL/cL5Y81z/3a5Uq+k1815ujBEs0+sW33kCSNKbCEI617vpeYoIMK8MIp9NCL9U0wWSMh7RrqcAx1UE2v3aKTqwyQJFUtoRBc/XrRIZjrSdxaDtjbEb6pzcT//K6qYlqQcZEkhoqyGJRlHJkJJq9jgZMUWL4xBJMFLO3IjLCChNjAyrYED4/Rf+TVtn1z9zydaVUv1jGkYcjOIZT8KEKdbiCBjSBwC3cwyM8OdJ5cJ6dl0VrzlnOHMI3OK8frsiPNg==</latexit>

�k1
<latexit sha1_base64="cjowD5Mb7ZZ8pwioC+8KuhBEe0U=">AAAB9XicbVBNS8NAEN3Urxq/qh69LBbBU0mqoMeiHjxWsB/QxrDZTtqlm03Y3Sgl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5QcKZ0o7zbZVWVtfWN8qb9tb2zu5eZf+greJUUmjRmMeyGxAFnAloaaY5dBMJJAo4dILxde53HkEqFot7PUnAi8hQsJBRoo30YPdvgGviZ2Pfndp+perUnBnwMnELUkUFmn7lqz+IaRqB0JQTpXquk2gvI1IzymFq91MFCaFjMoSeoYJEoLxsdvUUnxhlgMNYmhIaz9TfExmJlJpEgemMiB6pRS8X//N6qQ4vvYyJJNUg6HxRmHKsY5xHgAdMAtV8YgihkplbMR0RSag2QeUhuIsvL5N2veae1ep359XGVRFHGR2hY3SKXHSBGugWNVELUSTRM3pFb9aT9WK9Wx/z1pJVzByiP7A+fwBFGpG2</latexit>

�k2
<latexit sha1_base64="euvF4+E/EhL0PR3m0CjBCs+6MYI=">AAAB9XicbVBNS8NAEJ3Urxq/qh69LBbBU0mqoMeiHjxWsB/QxrDZbtqlm03Y3Sgl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5QcKZ0o7zbZVWVtfWN8qb9tb2zu5eZf+greJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJ37nUcqFYvFvZ4k1IvwULCQEayN9GD3byjX2M/Gfn1q+5WqU3NmQMvELUgVCjT9yld/EJM0okITjpXquU6ivQxLzQinU7ufKppgMsZD2jNU4IgqL5tdPUUnRhmgMJamhEYz9fdEhiOlJlFgOiOsR2rRy8X/vF6qw0svYyJJNRVkvihMOdIxyiNAAyYp0XxiCCaSmVsRGWGJiTZB5SG4iy8vk3a95p7V6nfn1cZVEUcZjuAYTsGFC2jALTShBQQkPMMrvFlP1ov1bn3MW0tWMXMIf2B9/gBGoJG3</latexit>

A =c112GI,D1 + hc112c211c112i GD2,D1 + hc112c213c312i GD2,D3 + hc112c21�c�12i GD2,L�
0,[0,1]

+ hc11�c�11c112i GL�
0,[0,0]

,D1
+ hc11�c�13c312i GL�

0,[0,0]
,D3

+ hc11�1c�11�2c�212i GL�1
0,[0,0]

,L�
0,[0,1]

<latexit sha1_base64="DK+TTIhTylgTlIiQ9OG7DYuEa74="></latexit>

17/19

Ansatz 4pt	strong	coupling

Crossing	symmetry h�1�1�1�1�2i
<latexit sha1_base64="+ijV7XGRMNHI+urD8wrPw+3gqfs=">AAACG3icfVDNS8MwHE3n15xfVY9egkPwVNo62Y5DLx4nuA9YS0mzdAtL05Kkwij7P7z4r3jxoIgnwYP/jVk3we8HIY/33o/k98KUUals+80oLS2vrK6V1ysbm1vbO+buXkcmmcCkjROWiF6IJGGUk7aiipFeKgiKQ0a64fh85neviZA04VdqkhI/RkNOI4qR0lJguh5DfMgI9NIRDZx/Lhd6oogGZtW2nFOnUavDn8Sx7AJVsEArMF+8QYKzmHCFGZKy79ip8nMkFMWMTCteJkmK8BgNSV9TjmIi/bzYbQqPtDKAUSL04QoW6ueJHMVSTuJQJ2OkRvK7NxN/8/qZihp+TnmaKcLx/KEoY1AlcFYUHFBBsGITTRAWVP8V4hESCCtdZ0WX8LEp/Jt0XMs5sdzLWrV5tqijDA7AITgGDqiDJrgALdAGGNyAO/AAHo1b4954Mp7n0ZKxmNkHX2C8vgMQU6A3</latexit>

Braiding+ h�1�1�1�1�2i
<latexit sha1_base64="+ijV7XGRMNHI+urD8wrPw+3gqfs=">AAACG3icfVDNS8MwHE3n15xfVY9egkPwVNo62Y5DLx4nuA9YS0mzdAtL05Kkwij7P7z4r3jxoIgnwYP/jVk3we8HIY/33o/k98KUUals+80oLS2vrK6V1ysbm1vbO+buXkcmmcCkjROWiF6IJGGUk7aiipFeKgiKQ0a64fh85neviZA04VdqkhI/RkNOI4qR0lJguh5DfMgI9NIRDZx/Lhd6oogGZtW2nFOnUavDn8Sx7AJVsEArMF+8QYKzmHCFGZKy79ip8nMkFMWMTCteJkmK8BgNSV9TjmIi/bzYbQqPtDKAUSL04QoW6ueJHMVSTuJQJ2OkRvK7NxN/8/qZihp+TnmaKcLx/KEoY1AlcFYUHFBBsGITTRAWVP8V4hESCCtdZ0WX8LEp/Jt0XMs5sdzLWrV5tqijDA7AITgGDqiDJrgALdAGGNyAO/AAHo1b4954Mp7n0ZKxmNkHX2C8vgMQU6A3</latexit>



5-point	at	strong	coupling

4Witten	diagrams

OPE	+	superconformal	blocks
�1

<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�2
<latexit sha1_base64="Nue5MgatZlpOS/cQWYMg/yydvJo=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWL/cL5Y81z/3a5Uq+k1815ujBEs0+sW33kCSNKbCEI617vpeYoIMK8MIp9NCL9U0wWSMh7RrqcAx1UE2v3aKTqwyQJFUtoRBc/XrRIZjrSdxaDtjbEb6pzcT//K6qYlqQcZEkhoqyGJRlHJkJJq9jgZMUWL4xBJMFLO3IjLCChNjAyrYED4/Rf+TVtn1z9zydaVUv1jGkYcjOIZT8KEKdbiCBjSBwC3cwyM8OdJ5cJ6dl0VrzlnOHMI3OK8frsiPNg==</latexit>

�k1
<latexit sha1_base64="cjowD5Mb7ZZ8pwioC+8KuhBEe0U=">AAAB9XicbVBNS8NAEN3Urxq/qh69LBbBU0mqoMeiHjxWsB/QxrDZTtqlm03Y3Sgl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5QcKZ0o7zbZVWVtfWN8qb9tb2zu5eZf+greJUUmjRmMeyGxAFnAloaaY5dBMJJAo4dILxde53HkEqFot7PUnAi8hQsJBRoo30YPdvgGviZ2Pfndp+perUnBnwMnELUkUFmn7lqz+IaRqB0JQTpXquk2gvI1IzymFq91MFCaFjMoSeoYJEoLxsdvUUnxhlgMNYmhIaz9TfExmJlJpEgemMiB6pRS8X//N6qQ4vvYyJJNUg6HxRmHKsY5xHgAdMAtV8YgihkplbMR0RSag2QeUhuIsvL5N2veae1ep359XGVRFHGR2hY3SKXHSBGugWNVELUSTRM3pFb9aT9WK9Wx/z1pJVzByiP7A+fwBFGpG2</latexit>

�k2
<latexit sha1_base64="euvF4+E/EhL0PR3m0CjBCs+6MYI=">AAAB9XicbVBNS8NAEJ3Urxq/qh69LBbBU0mqoMeiHjxWsB/QxrDZbtqlm03Y3Sgl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5QcKZ0o7zbZVWVtfWN8qb9tb2zu5eZf+greJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJ37nUcqFYvFvZ4k1IvwULCQEayN9GD3byjX2M/Gfn1q+5WqU3NmQMvELUgVCjT9yld/EJM0okITjpXquU6ivQxLzQinU7ufKppgMsZD2jNU4IgqL5tdPUUnRhmgMJamhEYz9fdEhiOlJlFgOiOsR2rRy8X/vF6qw0svYyJJNRVkvihMOdIxyiNAAyYp0XxiCCaSmVsRGWGJiTZB5SG4iy8vk3a95p7V6nfn1cZVEUcZjuAYTsGFC2jALTShBQQkPMMrvFlP1ov1bn3MW0tWMXMIf2B9/gBGoJG3</latexit>�1

<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�1
<latexit sha1_base64="bGaAmFgUsCgtouqDHerkSu/pQeA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWN/vF0ue65/7tUoV/Sa+681RgiUa/eJbbyBJGlNhCMdad30vMUGGlWGE02mhl2qaYDLGQ9q1VOCY6iCbXztFJ1YZoEgqW8Kgufp1IsOx1pM4tJ0xNiP905uJf3nd1ES1IGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCJ+fov9Jq+z6Z275ulKqXyzjyMMRHMMp+FCFOlxBA5pA4Bbu4RGeHOk8OM/Oy6I15yxnDuEbnNcPrUSPNQ==</latexit>

�2
<latexit sha1_base64="Nue5MgatZlpOS/cQWYMg/yydvJo=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4GmZiJDkGvXiMYBZIhtDT6Una9HQP3T1CGPIPXjwo4tX/8ebf2FkE1wcFj/eqqKoXJpxp43nvTm5ldW19I79Z2Nre2d0r7h+0tEwVoU0iuVSdEGvKmaBNwwynnURRHIectsPx5cxv31GlmRQ3ZpLQIMZDwSJGsLFSq5eMWL/cL5Y81z/3a5Uq+k1815ujBEs0+sW33kCSNKbCEI617vpeYoIMK8MIp9NCL9U0wWSMh7RrqcAx1UE2v3aKTqwyQJFUtoRBc/XrRIZjrSdxaDtjbEb6pzcT//K6qYlqQcZEkhoqyGJRlHJkJJq9jgZMUWL4xBJMFLO3IjLCChNjAyrYED4/Rf+TVtn1z9zydaVUv1jGkYcjOIZT8KEKdbiCBjSBwC3cwyM8OdJ5cJ6dl0VrzlnOHMI3OK8frsiPNg==</latexit>

�k1
<latexit sha1_base64="cjowD5Mb7ZZ8pwioC+8KuhBEe0U=">AAAB9XicbVBNS8NAEN3Urxq/qh69LBbBU0mqoMeiHjxWsB/QxrDZTtqlm03Y3Sgl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5QcKZ0o7zbZVWVtfWN8qb9tb2zu5eZf+greJUUmjRmMeyGxAFnAloaaY5dBMJJAo4dILxde53HkEqFot7PUnAi8hQsJBRoo30YPdvgGviZ2Pfndp+perUnBnwMnELUkUFmn7lqz+IaRqB0JQTpXquk2gvI1IzymFq91MFCaFjMoSeoYJEoLxsdvUUnxhlgMNYmhIaz9TfExmJlJpEgemMiB6pRS8X//N6qQ4vvYyJJNUg6HxRmHKsY5xHgAdMAtV8YgihkplbMR0RSag2QeUhuIsvL5N2veae1ep359XGVRFHGR2hY3SKXHSBGugWNVELUSTRM3pFb9aT9WK9Wx/z1pJVzByiP7A+fwBFGpG2</latexit>

�k2
<latexit sha1_base64="euvF4+E/EhL0PR3m0CjBCs+6MYI=">AAAB9XicbVBNS8NAEJ3Urxq/qh69LBbBU0mqoMeiHjxWsB/QxrDZbtqlm03Y3Sgl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5QcKZ0o7zbZVWVtfWN8qb9tb2zu5eZf+greJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gfJ37nUcqFYvFvZ4k1IvwULCQEayN9GD3byjX2M/Gfn1q+5WqU3NmQMvELUgVCjT9yld/EJM0okITjpXquU6ivQxLzQinU7ufKppgMsZD2jNU4IgqL5tdPUUnRhmgMJamhEYz9fdEhiOlJlFgOiOsR2rRy8X/vF6qw0svYyJJNRVkvihMOdIxyiNAAyYp0XxiCCaSmVsRGWGJiTZB5SG4iy8vk3a95p7V6nfn1cZVEUcZjuAYTsGFC2jALTShBQQkPMMrvFlP1ov1bn3MW0tWMXMIf2B9/gBGoJG3</latexit>

A =c112GI,D1 + hc112c211c112i GD2,D1 + hc112c213c312i GD2,D3 + hc112c21�c�12i GD2,L�
0,[0,1]

+ hc11�c�11c112i GL�
0,[0,0]

,D1
+ hc11�c�13c312i GL�

0,[0,0]
,D3

+ hc11�1c�11�2c�212i GL�1
0,[0,0]

,L�
0,[0,1]

<latexit sha1_base64="DK+TTIhTylgTlIiQ9OG7DYuEa74="></latexit>

GX ,Y (�1,�2; r1, r2, s1, s2, t) =
X

↵kh[a,b],[c,d] (⇣1, r1, r2, s1, s2, t) gh1,h2 (�1,�2)
<latexit sha1_base64="kQ2AAT9taJ98gyjtQHsxinsiaXI="></latexit>

17/19

Ansatz 4pt	strong	coupling

Crossing	symmetry h�1�1�1�1�2i
<latexit sha1_base64="+ijV7XGRMNHI+urD8wrPw+3gqfs=">AAACG3icfVDNS8MwHE3n15xfVY9egkPwVNo62Y5DLx4nuA9YS0mzdAtL05Kkwij7P7z4r3jxoIgnwYP/jVk3we8HIY/33o/k98KUUals+80oLS2vrK6V1ysbm1vbO+buXkcmmcCkjROWiF6IJGGUk7aiipFeKgiKQ0a64fh85neviZA04VdqkhI/RkNOI4qR0lJguh5DfMgI9NIRDZx/Lhd6oogGZtW2nFOnUavDn8Sx7AJVsEArMF+8QYKzmHCFGZKy79ip8nMkFMWMTCteJkmK8BgNSV9TjmIi/bzYbQqPtDKAUSL04QoW6ueJHMVSTuJQJ2OkRvK7NxN/8/qZihp+TnmaKcLx/KEoY1AlcFYUHFBBsGITTRAWVP8V4hESCCtdZ0WX8LEp/Jt0XMs5sdzLWrV5tqijDA7AITgGDqiDJrgALdAGGNyAO/AAHo1b4954Mp7n0ZKxmNkHX2C8vgMQU6A3</latexit>

Braiding+ h�1�1�1�1�2i
<latexit sha1_base64="+ijV7XGRMNHI+urD8wrPw+3gqfs=">AAACG3icfVDNS8MwHE3n15xfVY9egkPwVNo62Y5DLx4nuA9YS0mzdAtL05Kkwij7P7z4r3jxoIgnwYP/jVk3we8HIY/33o/k98KUUals+80oLS2vrK6V1ysbm1vbO+buXkcmmcCkjROWiF6IJGGUk7aiipFeKgiKQ0a64fh85neviZA04VdqkhI/RkNOI4qR0lJguh5DfMgI9NIRDZx/Lhd6oogGZtW2nFOnUavDn8Sx7AJVsEArMF+8QYKzmHCFGZKy79ip8nMkFMWMTCteJkmK8BgNSV9TjmIi/bzYbQqPtDKAUSL04QoW6ueJHMVSTuJQJ2OkRvK7NxN/8/qZihp+TnmaKcLx/KEoY1AlcFYUHFBBsGITTRAWVP8V4hESCCtdZ0WX8LEp/Jt0XMs5sdzLWrV5tqijDA7AITgGDqiDJrgALdAGGNyAO/AAHo1b4954Mp7n0ZKxmNkHX2C8vgMQU6A3</latexit>



Conclusion	and	outlook




	We	obtain	a	lot	of	correlators	of	protected	scalars	up	to	n=8	and	we	observe	that	they	
are	annihilated	by	a	special	class	of	differential	operators,	that	we	conjecture	to	be	an	

extension	of	the	Ward	identities	satisfied	by	the	4-pt

	We	use	pinching	to	get	operators	of	higher	length	and	so	in	principle	we	can	compute	
correlation	functions	of	arbitrary	operators	containing	fundamental	scalars

	anomalous	dimension	of	operators	of	length	2	and	we	
generate	many	correlators	with	non-protected	scalars

	We	develop	an	efficient	algorithm	to	derive,	up	to	NLO,	multipoint	correlation	functions																		
with	an	arbitrary	number	of	fundamental	scalar	fields⌦

�I1 . . . �In
↵

<latexit sha1_base64="acT2rscYQ5GoDx3ZXjYjPzholzk="></latexit>

h�1�1�1�1i
<latexit sha1_base64="qljdGIBlRWi4nyFWMd7465h4CXw=">AAACFHicdVDLSgMxFM34rPU16tJNsAiCUGZqpV0W3bisYB/QDkMmvW1DM5khyQhl6Ee48VfcuFDErQt3/o3ptIKvHgg5nHMuyT1BzJnSjvNhLS2vrK6t5zbym1vbO7v23n5TRYmk0KARj2Q7IAo4E9DQTHNoxxJIGHBoBaPLqd+6BalYJG70OAYvJAPB+owSbSTfPu1yIgYccDceMt9dcMks49sFp+ieu9VyBf8lbtHJUEBz1H37vduLaBKC0JQTpTquE2svJVIzymGS7yYKYkJHZAAdQwUJQXlpttQEHxulh/uRNEdonKnfJ1ISKjUOA5MMiR6q395U/M/rJLpf9VIm4kSDoLOH+gnHOsLThnCPSaCajw0hVDLzV0yHRBKqTY95U8LXpngxaZaK7lmxdF0u1C7mdeTQITpCJ8hFFVRDV6iOGoiiO/SAntCzdW89Wi/W6yy6ZM1nDtAPWG+fHwudow==</latexit>

bootstrap	 h�1�1�1�1�2i
<latexit sha1_base64="+ijV7XGRMNHI+urD8wrPw+3gqfs=">AAACG3icfVDNS8MwHE3n15xfVY9egkPwVNo62Y5DLx4nuA9YS0mzdAtL05Kkwij7P7z4r3jxoIgnwYP/jVk3we8HIY/33o/k98KUUals+80oLS2vrK6V1ysbm1vbO+buXkcmmcCkjROWiF6IJGGUk7aiipFeKgiKQ0a64fh85neviZA04VdqkhI/RkNOI4qR0lJguh5DfMgI9NIRDZx/Lhd6oogGZtW2nFOnUavDn8Sx7AJVsEArMF+8QYKzmHCFGZKy79ip8nMkFMWMTCteJkmK8BgNSV9TjmIi/bzYbQqPtDKAUSL04QoW6ueJHMVSTuJQJ2OkRvK7NxN/8/qZihp+TnmaKcLx/KEoY1AlcFYUHFBBsGITTRAWVP8V4hESCCtdZ0WX8LEp/Jt0XMs5sdzLWrV5tqijDA7AITgGDqiDJrgALdAGGNyAO/AAHo1b4954Mp7n0ZKxmNkHX2C8vgMQU6A3</latexit>
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compute	the	NNLO	of	



Develop	a	similar	recursive	formula	for	fermionic	fields	(superfields)

Apply	this	analysis	to	other	defects	e.g.	fermonic	Wilson	line	in	ABJM	

Prove	the	WI	with	superspace	analysis

Bootstrap	other	multipoint	correlators	at	strong	coupling	(e.g.																																			h�1�1�1�1�1�1i
<latexit sha1_base64="EWYDCvhR1GCYwdIjEhrPFLyfyoU=">AAACInicjVDLSgMxFL3js9ZX1aWbYBFcDTO10rorunFZwT6gHYZMmmlDM5khyQil9Fvc+CtuXCjqSvBjTKcVfIIHQg7n3ENyT5BwprTjvFoLi0vLK6u5tfz6xubWdmFnt6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHg+9VvXVCoWiys9SqgX4b5gISNYG8kvnHY5Fn1OUTcZMN/91yWzhF8oOrZ74lbLFfSTuLaToQhz1P3Cc7cXkzSiQhOOleq4TqK9MZaaEU4n+W6qaILJEPdpx1CBI6q8cbbiBB0apYfCWJojNMrUz4kxjpQaRYGZjLAeqO/eVPzN66Q6rHpjJpJUU0FmD4UpRzpG075Qj0lKNB8Zgolk5q+IDLDERJtW86aEj03R36RZst1ju3RZLtbO5nXkYB8O4AhcqEANLqAODSBwA3fwAI/WrXVvPVkvs9EFa57Zgy+w3t4BDwCiyQ==</latexit>

)

Derived	the	WI	for	mixed	setups

Find	recursive	formula	for	NNLO Compute	NNLO	 h�1�1�1�1�1�1i
<latexit sha1_base64="EWYDCvhR1GCYwdIjEhrPFLyfyoU=">AAACInicjVDLSgMxFL3js9ZX1aWbYBFcDTO10rorunFZwT6gHYZMmmlDM5khyQil9Fvc+CtuXCjqSvBjTKcVfIIHQg7n3ENyT5BwprTjvFoLi0vLK6u5tfz6xubWdmFnt6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHg+9VvXVCoWiys9SqgX4b5gISNYG8kvnHY5Fn1OUTcZMN/91yWzhF8oOrZ74lbLFfSTuLaToQhz1P3Cc7cXkzSiQhOOleq4TqK9MZaaEU4n+W6qaILJEPdpx1CBI6q8cbbiBB0apYfCWJojNMrUz4kxjpQaRYGZjLAeqO/eVPzN66Q6rHpjJpJUU0FmD4UpRzpG075Qj0lKNB8Zgolk5q+IDLDERJtW86aEj03R36RZst1ju3RZLtbO5nXkYB8O4AhcqEANLqAODSBwA3fwAI/WrXVvPVkvs9EFa57Zgy+w3t4BDwCiyQ==</latexit>

Compute	NNLO	 h�1�1��k��ki
<latexit sha1_base64="7oWZTDqGteOEcYFQvZ/0VQ73T0I=">AAACJnicbVDLSgMxFM3UV62vUZdugkVwVWaqoBuhqAuXFewDOmXIpLdtaCYzJBmhDP0aN/6KGxcVEXd+iul0Frb1QMjJufdwc08Qc6a043xbhbX1jc2t4nZpZ3dv/8A+PGqqKJEUGjTikWwHRAFnAhqaaQ7tWAIJAw6tYHQ3q7eeQSoWiSc9jqEbkoFgfUaJNpJv33iciAEH7MVD5rsLV+rdA9fEH01W3zJz+XbZqTgZ8Cpxc1JGOeq+PfV6EU1CEJpyolTHdWLdTYnUjHKYlLxEQUzoiAygY6ggIahumq05wWdG6eF+JM0RGmfqX0dKQqXGYWA6Q6KHark2E/+rdRLdv+6mTMSJBkHng/oJxzrCs8xwj0mgmo8NIVQy81dMh0QSqk2yJROCu7zyKmlWK+5Fpfp4Wa7d5nEU0Qk6RefIRVeohh5QHTUQRS/oDU3Rh/VqvVuf1te8tWDlnmO0AOvnF1J9pbc=</latexit>
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Develop	a	similar	recursive	formula	for	fermionic	fields	(superfields)

THANK	YOU!

Apply	this	analysis	to	other	defects	e.g.	fermonic	Wilson	line	in	ABJM	

Prove	the	WI	with	superspace	analysis

Bootstrap	other	multipoint	correlators	at	strong	coupling	(e.g.																																			h�1�1�1�1�1�1i
<latexit sha1_base64="EWYDCvhR1GCYwdIjEhrPFLyfyoU=">AAACInicjVDLSgMxFL3js9ZX1aWbYBFcDTO10rorunFZwT6gHYZMmmlDM5khyQil9Fvc+CtuXCjqSvBjTKcVfIIHQg7n3ENyT5BwprTjvFoLi0vLK6u5tfz6xubWdmFnt6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHg+9VvXVCoWiys9SqgX4b5gISNYG8kvnHY5Fn1OUTcZMN/91yWzhF8oOrZ74lbLFfSTuLaToQhz1P3Cc7cXkzSiQhOOleq4TqK9MZaaEU4n+W6qaILJEPdpx1CBI6q8cbbiBB0apYfCWJojNMrUz4kxjpQaRYGZjLAeqO/eVPzN66Q6rHpjJpJUU0FmD4UpRzpG075Qj0lKNB8Zgolk5q+IDLDERJtW86aEj03R36RZst1ju3RZLtbO5nXkYB8O4AhcqEANLqAODSBwA3fwAI/WrXVvPVkvs9EFa57Zgy+w3t4BDwCiyQ==</latexit>

)

Derived	the	WI	for	mixed	setups

Find	recursive	formula	for	NNLO Compute	NNLO	 h�1�1�1�1�1�1i
<latexit sha1_base64="EWYDCvhR1GCYwdIjEhrPFLyfyoU=">AAACInicjVDLSgMxFL3js9ZX1aWbYBFcDTO10rorunFZwT6gHYZMmmlDM5khyQil9Fvc+CtuXCjqSvBjTKcVfIIHQg7n3ENyT5BwprTjvFoLi0vLK6u5tfz6xubWdmFnt6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHg+9VvXVCoWiys9SqgX4b5gISNYG8kvnHY5Fn1OUTcZMN/91yWzhF8oOrZ74lbLFfSTuLaToQhz1P3Cc7cXkzSiQhOOleq4TqK9MZaaEU4n+W6qaILJEPdpx1CBI6q8cbbiBB0apYfCWJojNMrUz4kxjpQaRYGZjLAeqO/eVPzN66Q6rHpjJpJUU0FmD4UpRzpG075Qj0lKNB8Zgolk5q+IDLDERJtW86aEj03R36RZst1ju3RZLtbO5nXkYB8O4AhcqEANLqAODSBwA3fwAI/WrXVvPVkvs9EFa57Zgy+w3t4BDwCiyQ==</latexit>

Compute	NNLO	

19/19

h�1�1��k��ki
<latexit sha1_base64="7oWZTDqGteOEcYFQvZ/0VQ73T0I=">AAACJnicbVDLSgMxFM3UV62vUZdugkVwVWaqoBuhqAuXFewDOmXIpLdtaCYzJBmhDP0aN/6KGxcVEXd+iul0Frb1QMjJufdwc08Qc6a043xbhbX1jc2t4nZpZ3dv/8A+PGqqKJEUGjTikWwHRAFnAhqaaQ7tWAIJAw6tYHQ3q7eeQSoWiSc9jqEbkoFgfUaJNpJv33iciAEH7MVD5rsLV+rdA9fEH01W3zJz+XbZqTgZ8Cpxc1JGOeq+PfV6EU1CEJpyolTHdWLdTYnUjHKYlLxEQUzoiAygY6ggIahumq05wWdG6eF+JM0RGmfqX0dKQqXGYWA6Q6KHark2E/+rdRLdv+6mTMSJBkHng/oJxzrCs8xwj0mgmo8NIVQy81dMh0QSqk2yJROCu7zyKmlWK+5Fpfp4Wa7d5nEU0Qk6RefIRVeohh5QHTUQRS/oDU3Rh/VqvVuf1te8tWDlnmO0AOvnF1J9pbc=</latexit>





Block	expansion
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AI1...I6 =
X

O1,O2,O3

CO1O2O3 g�1,�2,�3 (�1,�2,�3)

<latexit sha1_base64="+REx5ehlk9Y1OyDwOWBjVY/USZ0="></latexit>



Block	expansion

AI1...I6 =
X

O1,O2,O3

CO1O2O3 g�1,�2,�3 (�1,�2,�3)

<latexit sha1_base64="+REx5ehlk9Y1OyDwOWBjVY/USZ0="></latexit>

C�I1�I2O�1
<latexit sha1_base64="ISDXYbzVqn5xGMxlQUOHYeLyras="></latexit>

CO�1�
I3O�2

<latexit sha1_base64="1eTyfTCRwKoxEE2w/dYgxNPe1zA="></latexit>

CO�2�
I4O�3

<latexit sha1_base64="JOg7E3L0c6R+doVqq0JXpEm0rMA="></latexit>

CO�3�
I5�I6

<latexit sha1_base64="EYeWgm+BEzfdCN59yw7zSSL1dLk="></latexit>

O�1
<latexit sha1_base64="Nn5TEqAjVJtBFrNCRhrPbCndeCg=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZI0Gt0VdeHOCvYBTQiT6aQdOpmEmYlQQn/DjQtF3Poz7vwbpw9BRQ9cOJxzL/feE2WMSmVZH0ZpaXllda28XtnY3Nreqe7utWWaC0xaOGWp6EZIEkY5aSmqGOlmgqAkYqQTjS6nfueeCElTfqfGGQkSNOA0phgpLfk3YeFfEaZQaE/Cas0yLe/UPXGhZTqOZ9cdTeqO653XoW1aM9TAAs2w+u73U5wnhCvMkJQ928pUUCChKGZkUvFzSTKER2hAeppylBAZFLObJ/BIK30Yp0IXV3Cmfp8oUCLlOIl0Z4LUUP72puJfXi9X8VlQUJ7linA8XxTnDKoUTgOAfSoIVmysCcKC6lshHiKBsNIxVXQIX5/C/0nbMe266dy6tcbFIo4yOACH4BjYwAMNcA2aoAUwyMADeALPRm48Gi/G67y1ZCxm9sEPGG+fE32RuQ==</latexit>

O�2
<latexit sha1_base64="IkO8UeFP9Es/5EJCXjr2GUELzvQ=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZI0Gt0VdeHOCvYBTQiT6aQdOpmEmYlQQn/DjQtF3Poz7vwbpw9BRQ9cOJxzL/feE2WMSmVZH0ZpaXllda28XtnY3Nreqe7utWWaC0xaOGWp6EZIEkY5aSmqGOlmgqAkYqQTjS6nfueeCElTfqfGGQkSNOA0phgpLfk3YeFfEaZQ6EzCas0yLe/UPXGhZTqOZ9cdTeqO653XoW1aM9TAAs2w+u73U5wnhCvMkJQ928pUUCChKGZkUvFzSTKER2hAeppylBAZFLObJ/BIK30Yp0IXV3Cmfp8oUCLlOIl0Z4LUUP72puJfXi9X8VlQUJ7linA8XxTnDKoUTgOAfSoIVmysCcKC6lshHiKBsNIxVXQIX5/C/0nbMe266dy6tcbFIo4yOACH4BjYwAMNcA2aoAUwyMADeALPRm48Gi/G67y1ZCxm9sEPGG+fFQKRug==</latexit>

O�3
<latexit sha1_base64="W/wur0OJFlchw1nVKADwWeOvcjc=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFfLS6K6oC3dWsA9oQphMp+3QySTMTIQS+htuXCji1p9x5984fQgqeuDC4Zx7ufeeOGNUKsv6MEpLyyura+X1ysbm1vZOdXevJdNcYNLEKUtFJ0aSMMpJU1HFSCcTBCUxI+14dDn12/dESJryOzXOSJigAad9ipHSUnATFcEVYQpF7iSq1izT8k+9Ew9apuP4tuto4jqef+5C27RmqIEFGlH1PeilOE8IV5ghKbu2lamwQEJRzMikEuSSZAiP0IB0NeUoITIsZjdP4JFWerCfCl1cwZn6faJAiZTjJNadCVJD+dubin953Vz1z8KC8ixXhOP5on7OoErhNADYo4JgxcaaICyovhXiIRIIKx1TRYfw9Sn8n7Qc03ZN59ar1S8WcZTBATgEx8AGPqiDa9AATYBBBh7AE3g2cuPReDFe560lYzGzD37AePsEFoeRuw==</latexit>

�I1
<latexit sha1_base64="SZRbJyCN2FecI1qnTLwv4hYTqSQ=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPVW9KK3CrYV21g22227dLMJuxuhhP4LLx4U8eq/8ea/cfshqOiDgcd7M8zMCxPOlHacDyu3sLi0vJJfLaytb2xuFbd3GipOJaF1EvNY3oRYUc4ErWumOb1JJMVRyGkzHJ5P/OY9lYrF4lqPEhpEuC9YjxGsjXTbTgbsLrvsuONOseTYTuXYP/KRY3texS17hpQ9v3JaRq7tTFGCOWqd4nu7G5M0okITjpVquU6igwxLzQin40I7VTTBZIj7tGWowBFVQTa9eIwOjNJFvViaEhpN1e8TGY6UGkWh6YywHqjf3kT8y2uluncSZEwkqaaCzBb1Uo50jCbvoy6TlGg+MgQTycytiAywxESbkAomhK9P0f+k4dlu2fau/FL1bB5HHvZgHw7BhQpU4QJqUAcCAh7gCZ4tZT1aL9brrDVnzWd24Qest0+3wZD1</latexit>

�I2
<latexit sha1_base64="fWMgO3H2VW5xOBwTDBY084g0OBw=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPUiBS96q2BbsY1ls922SzebsLsRSui/8OJBEa/+G2/+G7cfgoo+GHi8N8PMvDDhTGnH+bByC4tLyyv51cLa+sbmVnF7p6HiVBJaJzGP5U2IFeVM0LpmmtObRFIchZw2w+H5xG/eU6lYLK71KKFBhPuC9RjB2ki37WTA7rLLjjfuFEuO7VSO/SMfObbnVdyyZ0jZ8yunZeTazhQlmKPWKb63uzFJIyo04VipluskOsiw1IxwOi60U0UTTIa4T1uGChxRFWTTi8fowChd1IulKaHRVP0+keFIqVEUms4I64H67U3Ev7xWqnsnQcZEkmoqyGxRL+VIx2jyPuoySYnmI0MwkczcisgAS0y0CalgQvj6FP1PGp7tlm3vyi9Vz+Zx5GEP9uEQXKhAFS6gBnUgIOABnuDZUtaj9WK9zlpz1nxmF37AevsEuBKQ8g==</latexit>

�I3
<latexit sha1_base64="MCjOVAUm1Zp8S+RTgmuLmvlXfH8=">AAAB8XicdVDLSgNBEOyNrxhfUY9eBoPgadlHdBU8BLzoLYJJxCSG2ckkGTI7u8zMCmHJX3jxoIhX/8abf+PkIahoQUNR1U13V5hwprTjfFi5hcWl5ZX8amFtfWNzq7i9U1dxKgmtkZjH8ibEinImaE0zzelNIimOQk4b4fB84jfuqVQsFtd6lNB2hPuC9RjB2ki3rWTA7rLLjj/uFEuO7QTH5aMycmzPC1zfM8T3ysGpj1zbmaIEc1Q7xfdWNyZpRIUmHCvVdJ1EtzMsNSOcjgutVNEEkyHu06ahAkdUtbPpxWN0YJQu6sXSlNBoqn6fyHCk1CgKTWeE9UD99ibiX14z1b2TdsZEkmoqyGxRL+VIx2jyPuoySYnmI0MwkczcisgAS0y0CalgQvj6FP1P6p7t+rZ3VS5VzuZx5GEP9uEQXAigAhdQhRoQEPAAT/BsKevRerFeZ605az6zCz9gvX0CuP2Q8Q==</latexit>

�I4
<latexit sha1_base64="fWGulopZaR+b34uuf9klhJ1ZZO0=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaBQvBS96q2Bbsa1ls922SzebsLsRSui/8OJBEa/+G2/+G7cfgoo+GHi8N8PMvDDhTGnH+bByC4tLyyv51cLa+sbmVnF7p67iVBJaIzGP5U2IFeVM0JpmmtObRFIchZw2wuH5xG/cU6lYLK71KKHtCPcF6zGCtZFuW8mA3WWXHX/cKZYc2wmO/SMfObbnBW7ZM6Ts+cFpGbm2M0UJ5qh2iu+tbkzSiApNOFaq6TqJbmdYakY4HRdaqaIJJkPcp01DBY6oamfTi8fowChd1IulKaHRVP0+keFIqVEUms4I64H67U3Ev7xmqnsn7YyJJNVUkNmiXsqRjtHkfdRlkhLNR4ZgIpm5FZEBlphoE1LBhPD1Kfqf1D3bLdvelV+qnM3jyMMe7MMhuBBABS6gCjUgIOABnuDZUtaj9WK9zlpz1nxmF37AevsEujWQ8Q==</latexit>

�I5
<latexit sha1_base64="ULModoJfjMWEox8Bb/rXR3LBbCc=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GuZVR3FTcKO7CvaB7VgyaaYNzWSGJCOUoX/hxoUibv0bd/6N6UNQ0QMXDufcy733hCmjUlnWh1FYWl5ZXSuulzY2t7Z3yrt7TZlkApMGTlgi2iGShFFOGooqRtqpICgOGWmFo4up37onQtKE36hxSoIYDTiNKEZKS7fddEjv8qteddIrVyzT8k+8qgct03F823U0cR3PP3OhbVozVMAC9V75vdtPcBYTrjBDUnZsK1VBjoSimJFJqZtJkiI8QgPS0ZSjmMggn108gUda6cMoEbq4gjP1+0SOYinHcag7Y6SG8rc3Ff/yOpmKToOc8jRThOP5oihjUCVw+j7sU0GwYmNNEBZU3wrxEAmElQ6ppEP4+hT+T5qOabumc+1VaueLOIrgAByCY2ADH9TAJaiDBsCAgwfwBJ4NaTwaL8brvLVgLGb2wQ8Yb5+7upDy</latexit>

�I6
<latexit sha1_base64="15rGMxX8CPLWww+VXNJKhlES2QI=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GuZlR3FTcKO7CvaB7VgyaaYNzWSGJCOUoX/hxoUibv0bd/6N6UNQ0QMXDufcy733hCmjUlnWh1FYWl5ZXSuulzY2t7Z3yrt7TZlkApMGTlgi2iGShFFOGooqRtqpICgOGWmFo4up37onQtKE36hxSoIYDTiNKEZKS7fddEjv8qteddIrVyzT8qveiQct03F823U0cR3PP3OhbVozVMAC9V75vdtPcBYTrjBDUnZsK1VBjoSimJFJqZtJkiI8QgPS0ZSjmMggn108gUda6cMoEbq4gjP1+0SOYinHcag7Y6SG8rc3Ff/yOpmKToOc8jRThOP5oihjUCVw+j7sU0GwYmNNEBZU3wrxEAmElQ6ppEP4+hT+T5qOabumc+1VaueLOIrgAByCY2ADH9TAJaiDBsCAgwfwBJ4NaTwaL8brvLVgLGb2wQ8Yb5+9P5Dz</latexit>

O�2
<latexit sha1_base64="IkO8UeFP9Es/5EJCXjr2GUELzvQ=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZI0Gt0VdeHOCvYBTQiT6aQdOpmEmYlQQn/DjQtF3Poz7vwbpw9BRQ9cOJxzL/feE2WMSmVZH0ZpaXllda28XtnY3Nreqe7utWWaC0xaOGWp6EZIEkY5aSmqGOlmgqAkYqQTjS6nfueeCElTfqfGGQkSNOA0phgpLfk3YeFfEaZQ6EzCas0yLe/UPXGhZTqOZ9cdTeqO653XoW1aM9TAAs2w+u73U5wnhCvMkJQ928pUUCChKGZkUvFzSTKER2hAeppylBAZFLObJ/BIK30Yp0IXV3Cmfp8oUCLlOIl0Z4LUUP72puJfXi9X8VlQUJ7linA8XxTnDKoUTgOAfSoIVmysCcKC6lshHiKBsNIxVXQIX5/C/0nbMe266dy6tcbFIo4yOACH4BjYwAMNcA2aoAUwyMADeALPRm48Gi/G67y1ZCxm9sEPGG+fFQKRug==</latexit>

O�1
<latexit sha1_base64="Nn5TEqAjVJtBFrNCRhrPbCndeCg=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZI0Gt0VdeHOCvYBTQiT6aQdOpmEmYlQQn/DjQtF3Poz7vwbpw9BRQ9cOJxzL/feE2WMSmVZH0ZpaXllda28XtnY3Nreqe7utWWaC0xaOGWp6EZIEkY5aSmqGOlmgqAkYqQTjS6nfueeCElTfqfGGQkSNOA0phgpLfk3YeFfEaZQaE/Cas0yLe/UPXGhZTqOZ9cdTeqO653XoW1aM9TAAs2w+u73U5wnhCvMkJQ928pUUCChKGZkUvFzSTKER2hAeppylBAZFLObJ/BIK30Yp0IXV3Cmfp8oUCLlOIl0Z4LUUP72puJfXi9X8VlQUJ7linA8XxTnDKoUTgOAfSoIVmysCcKC6lshHiKBsNIxVXQIX5/C/0nbMe266dy6tcbFIo4yOACH4BjYwAMNcA2aoAUwyMADeALPRm48Gi/G67y1ZCxm9sEPGG+fE32RuQ==</latexit>

O�3
<latexit sha1_base64="W/wur0OJFlchw1nVKADwWeOvcjc=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFfLS6K6oC3dWsA9oQphMp+3QySTMTIQS+htuXCji1p9x5984fQgqeuDC4Zx7ufeeOGNUKsv6MEpLyyura+X1ysbm1vZOdXevJdNcYNLEKUtFJ0aSMMpJU1HFSCcTBCUxI+14dDn12/dESJryOzXOSJigAad9ipHSUnATFcEVYQpF7iSq1izT8k+9Ew9apuP4tuto4jqef+5C27RmqIEFGlH1PeilOE8IV5ghKbu2lamwQEJRzMikEuSSZAiP0IB0NeUoITIsZjdP4JFWerCfCl1cwZn6faJAiZTjJNadCVJD+dubin953Vz1z8KC8ixXhOP5on7OoErhNADYo4JgxcaaICyovhXiIRIIKx1TRYfw9Sn8n7Qc03ZN59ar1S8WcZTBATgEx8AGPqiDa9AATYBBBh7AE3g2cuPReDFe560lYzGzD37AePsEFoeRuw==</latexit>

�I1
<latexit sha1_base64="SZRbJyCN2FecI1qnTLwv4hYTqSQ=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPVW9KK3CrYV21g22227dLMJuxuhhP4LLx4U8eq/8ea/cfshqOiDgcd7M8zMCxPOlHacDyu3sLi0vJJfLaytb2xuFbd3GipOJaF1EvNY3oRYUc4ErWumOb1JJMVRyGkzHJ5P/OY9lYrF4lqPEhpEuC9YjxGsjXTbTgbsLrvsuONOseTYTuXYP/KRY3texS17hpQ9v3JaRq7tTFGCOWqd4nu7G5M0okITjpVquU6igwxLzQin40I7VTTBZIj7tGWowBFVQTa9eIwOjNJFvViaEhpN1e8TGY6UGkWh6YywHqjf3kT8y2uluncSZEwkqaaCzBb1Uo50jCbvoy6TlGg+MgQTycytiAywxESbkAomhK9P0f+k4dlu2fau/FL1bB5HHvZgHw7BhQpU4QJqUAcCAh7gCZ4tZT1aL9brrDVnzWd24Qest0+3wZD1</latexit>

�I2
<latexit sha1_base64="fWMgO3H2VW5xOBwTDBY084g0OBw=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPUiBS96q2BbsY1ls922SzebsLsRSui/8OJBEa/+G2/+G7cfgoo+GHi8N8PMvDDhTGnH+bByC4tLyyv51cLa+sbmVnF7p6HiVBJaJzGP5U2IFeVM0LpmmtObRFIchZw2w+H5xG/eU6lYLK71KKFBhPuC9RjB2ki37WTA7rLLjjfuFEuO7VSO/SMfObbnVdyyZ0jZ8yunZeTazhQlmKPWKb63uzFJIyo04VipluskOsiw1IxwOi60U0UTTIa4T1uGChxRFWTTi8fowChd1IulKaHRVP0+keFIqVEUms4I64H67U3Ev7xWqnsnQcZEkmoqyGxRL+VIx2jyPuoySYnmI0MwkczcisgAS0y0CalgQvj6FP1PGp7tlm3vyi9Vz+Zx5GEP9uEQXKhAFS6gBnUgIOABnuDZUtaj9WK9zlpz1nxmF37AevsEuBKQ8g==</latexit>

�I3
<latexit sha1_base64="MCjOVAUm1Zp8S+RTgmuLmvlXfH8=">AAAB8XicdVDLSgNBEOyNrxhfUY9eBoPgadlHdBU8BLzoLYJJxCSG2ckkGTI7u8zMCmHJX3jxoIhX/8abf+PkIahoQUNR1U13V5hwprTjfFi5hcWl5ZX8amFtfWNzq7i9U1dxKgmtkZjH8ibEinImaE0zzelNIimOQk4b4fB84jfuqVQsFtd6lNB2hPuC9RjB2ki3rWTA7rLLjj/uFEuO7QTH5aMycmzPC1zfM8T3ysGpj1zbmaIEc1Q7xfdWNyZpRIUmHCvVdJ1EtzMsNSOcjgutVNEEkyHu06ahAkdUtbPpxWN0YJQu6sXSlNBoqn6fyHCk1CgKTWeE9UD99ibiX14z1b2TdsZEkmoqyGxRL+VIx2jyPuoySYnmI0MwkczcisgAS0y0CalgQvj6FP1P6p7t+rZ3VS5VzuZx5GEP9uEQXAigAhdQhRoQEPAAT/BsKevRerFeZ605az6zCz9gvX0CuP2Q8Q==</latexit>

�I4
<latexit sha1_base64="fWGulopZaR+b34uuf9klhJ1ZZO0=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaBQvBS96q2Bbsa1ls922SzebsLsRSui/8OJBEa/+G2/+G7cfgoo+GHi8N8PMvDDhTGnH+bByC4tLyyv51cLa+sbmVnF7p67iVBJaIzGP5U2IFeVM0JpmmtObRFIchZw2wuH5xG/cU6lYLK71KKHtCPcF6zGCtZFuW8mA3WWXHX/cKZYc2wmO/SMfObbnBW7ZM6Ts+cFpGbm2M0UJ5qh2iu+tbkzSiApNOFaq6TqJbmdYakY4HRdaqaIJJkPcp01DBY6oamfTi8fowChd1IulKaHRVP0+keFIqVEUms4I64H67U3Ev7xmqnsn7YyJJNVUkNmiXsqRjtHkfdRlkhLNR4ZgIpm5FZEBlphoE1LBhPD1Kfqf1D3bLdvelV+qnM3jyMMe7MMhuBBABS6gCjUgIOABnuDZUtaj9WK9zlpz1nxmF37AevsEujWQ8Q==</latexit>

�I5
<latexit sha1_base64="ULModoJfjMWEox8Bb/rXR3LBbCc=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GuZVR3FTcKO7CvaB7VgyaaYNzWSGJCOUoX/hxoUibv0bd/6N6UNQ0QMXDufcy733hCmjUlnWh1FYWl5ZXSuulzY2t7Z3yrt7TZlkApMGTlgi2iGShFFOGooqRtqpICgOGWmFo4up37onQtKE36hxSoIYDTiNKEZKS7fddEjv8qteddIrVyzT8k+8qgct03F823U0cR3PP3OhbVozVMAC9V75vdtPcBYTrjBDUnZsK1VBjoSimJFJqZtJkiI8QgPS0ZSjmMggn108gUda6cMoEbq4gjP1+0SOYinHcag7Y6SG8rc3Ff/yOpmKToOc8jRThOP5oihjUCVw+j7sU0GwYmNNEBZU3wrxEAmElQ6ppEP4+hT+T5qOabumc+1VaueLOIrgAByCY2ADH9TAJaiDBsCAgwfwBJ4NaTwaL8brvLVgLGb2wQ8Yb5+7upDy</latexit>

�I6
<latexit sha1_base64="15rGMxX8CPLWww+VXNJKhlES2QI=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GuZlR3FTcKO7CvaB7VgyaaYNzWSGJCOUoX/hxoUibv0bd/6N6UNQ0QMXDufcy733hCmjUlnWh1FYWl5ZXSuulzY2t7Z3yrt7TZlkApMGTlgi2iGShFFOGooqRtqpICgOGWmFo4up37onQtKE36hxSoIYDTiNKEZKS7fddEjv8qteddIrVyzT8qveiQct03F823U0cR3PP3OhbVozVMAC9V75vdtPcBYTrjBDUnZsK1VBjoSimJFJqZtJkiI8QgPS0ZSjmMggn108gUda6cMoEbq4gjP1+0SOYinHcag7Y6SG8rc3Ff/yOpmKToOc8jRThOP5oihjUCVw+j7sU0GwYmNNEBZU3wrxEAmElQ6ppEP4+hT+T5qOabumc+1VaueLOIrgAByCY2ADH9TAJaiDBsCAgwfwBJ4NaTwaL8brvLVgLGb2wQ8Yb5+9P5Dz</latexit>

Comb	channel Snowflake	channel
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Block	expansion

h�6�6�6�6�6�6i
<latexit sha1_base64="onR36WFKWptGpZfr2SiR5/Wcj18=">AAACInicjVBLSwMxGMzWV62vVY9egkXwtOxu167FS8GLxwr2Ad1asmm2Dc1mlyQrlNLf4sW/4sWDop4Ef4zpQ1BRcCBkmPmG5JswZVQq234zckvLK6tr+fXCxubW9o65u9eQSSYwqeOEJaIVIkkY5aSuqGKklQqC4pCRZjg8n/rNGyIkTfiVGqWkE6M+pxHFSGmpa1YChnifERikA3pd/tclZomuWbQt2y97Jx60Ldf1nZKrScn1/EoJOpY9QxEsUOuaL0EvwVlMuMIMSdl27FR1xkgoihmZFIJMkhThIeqTtqYcxUR2xrMVJ/BIKz0YJUIfruBM/ZoYo1jKURzqyRipgfzpTcXfvHamotPOmPI0U4Tj+UNRxqBK4LQv2KOCYMVGmiAsqP4rxAMkEFa61YIu4XNT+DdpuJZTstxLr1g9W9SRBwfgEBwDB/igCi5ADdQBBrfgHjyCJ+POeDCejdf5aM5YZPbBNxjvHymSotM=</latexit>

C�I1�I2O�1
<latexit sha1_base64="ISDXYbzVqn5xGMxlQUOHYeLyras="></latexit>

CO�1�
I3O�2

<latexit sha1_base64="1eTyfTCRwKoxEE2w/dYgxNPe1zA="></latexit>

CO�2�
I4O�3

<latexit sha1_base64="JOg7E3L0c6R+doVqq0JXpEm0rMA="></latexit>

CO�3�
I5�I6

<latexit sha1_base64="EYeWgm+BEzfdCN59yw7zSSL1dLk="></latexit>

O�1
<latexit sha1_base64="Nn5TEqAjVJtBFrNCRhrPbCndeCg=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZI0Gt0VdeHOCvYBTQiT6aQdOpmEmYlQQn/DjQtF3Poz7vwbpw9BRQ9cOJxzL/feE2WMSmVZH0ZpaXllda28XtnY3Nreqe7utWWaC0xaOGWp6EZIEkY5aSmqGOlmgqAkYqQTjS6nfueeCElTfqfGGQkSNOA0phgpLfk3YeFfEaZQaE/Cas0yLe/UPXGhZTqOZ9cdTeqO653XoW1aM9TAAs2w+u73U5wnhCvMkJQ928pUUCChKGZkUvFzSTKER2hAeppylBAZFLObJ/BIK30Yp0IXV3Cmfp8oUCLlOIl0Z4LUUP72puJfXi9X8VlQUJ7linA8XxTnDKoUTgOAfSoIVmysCcKC6lshHiKBsNIxVXQIX5/C/0nbMe266dy6tcbFIo4yOACH4BjYwAMNcA2aoAUwyMADeALPRm48Gi/G67y1ZCxm9sEPGG+fE32RuQ==</latexit>

O�2
<latexit sha1_base64="IkO8UeFP9Es/5EJCXjr2GUELzvQ=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZI0Gt0VdeHOCvYBTQiT6aQdOpmEmYlQQn/DjQtF3Poz7vwbpw9BRQ9cOJxzL/feE2WMSmVZH0ZpaXllda28XtnY3Nreqe7utWWaC0xaOGWp6EZIEkY5aSmqGOlmgqAkYqQTjS6nfueeCElTfqfGGQkSNOA0phgpLfk3YeFfEaZQ6EzCas0yLe/UPXGhZTqOZ9cdTeqO653XoW1aM9TAAs2w+u73U5wnhCvMkJQ928pUUCChKGZkUvFzSTKER2hAeppylBAZFLObJ/BIK30Yp0IXV3Cmfp8oUCLlOIl0Z4LUUP72puJfXi9X8VlQUJ7linA8XxTnDKoUTgOAfSoIVmysCcKC6lshHiKBsNIxVXQIX5/C/0nbMe266dy6tcbFIo4yOACH4BjYwAMNcA2aoAUwyMADeALPRm48Gi/G67y1ZCxm9sEPGG+fFQKRug==</latexit>

O�3
<latexit sha1_base64="W/wur0OJFlchw1nVKADwWeOvcjc=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFfLS6K6oC3dWsA9oQphMp+3QySTMTIQS+htuXCji1p9x5984fQgqeuDC4Zx7ufeeOGNUKsv6MEpLyyura+X1ysbm1vZOdXevJdNcYNLEKUtFJ0aSMMpJU1HFSCcTBCUxI+14dDn12/dESJryOzXOSJigAad9ipHSUnATFcEVYQpF7iSq1izT8k+9Ew9apuP4tuto4jqef+5C27RmqIEFGlH1PeilOE8IV5ghKbu2lamwQEJRzMikEuSSZAiP0IB0NeUoITIsZjdP4JFWerCfCl1cwZn6faJAiZTjJNadCVJD+dubin953Vz1z8KC8ixXhOP5on7OoErhNADYo4JgxcaaICyovhXiIRIIKx1TRYfw9Sn8n7Qc03ZN59ar1S8WcZTBATgEx8AGPqiDa9AATYBBBh7AE3g2cuPReDFe560lYzGzD37AePsEFoeRuw==</latexit>

�I1
<latexit sha1_base64="SZRbJyCN2FecI1qnTLwv4hYTqSQ=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPVW9KK3CrYV21g22227dLMJuxuhhP4LLx4U8eq/8ea/cfshqOiDgcd7M8zMCxPOlHacDyu3sLi0vJJfLaytb2xuFbd3GipOJaF1EvNY3oRYUc4ErWumOb1JJMVRyGkzHJ5P/OY9lYrF4lqPEhpEuC9YjxGsjXTbTgbsLrvsuONOseTYTuXYP/KRY3texS17hpQ9v3JaRq7tTFGCOWqd4nu7G5M0okITjpVquU6igwxLzQin40I7VTTBZIj7tGWowBFVQTa9eIwOjNJFvViaEhpN1e8TGY6UGkWh6YywHqjf3kT8y2uluncSZEwkqaaCzBb1Uo50jCbvoy6TlGg+MgQTycytiAywxESbkAomhK9P0f+k4dlu2fau/FL1bB5HHvZgHw7BhQpU4QJqUAcCAh7gCZ4tZT1aL9brrDVnzWd24Qest0+3wZD1</latexit>

�I2
<latexit sha1_base64="fWMgO3H2VW5xOBwTDBY084g0OBw=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPUiBS96q2BbsY1ls922SzebsLsRSui/8OJBEa/+G2/+G7cfgoo+GHi8N8PMvDDhTGnH+bByC4tLyyv51cLa+sbmVnF7p6HiVBJaJzGP5U2IFeVM0LpmmtObRFIchZw2w+H5xG/eU6lYLK71KKFBhPuC9RjB2ki37WTA7rLLjjfuFEuO7VSO/SMfObbnVdyyZ0jZ8yunZeTazhQlmKPWKb63uzFJIyo04VipluskOsiw1IxwOi60U0UTTIa4T1uGChxRFWTTi8fowChd1IulKaHRVP0+keFIqVEUms4I64H67U3Ev7xWqnsnQcZEkmoqyGxRL+VIx2jyPuoySYnmI0MwkczcisgAS0y0CalgQvj6FP1PGp7tlm3vyi9Vz+Zx5GEP9uEQXKhAFS6gBnUgIOABnuDZUtaj9WK9zlpz1nxmF37AevsEuBKQ8g==</latexit>

�I3
<latexit sha1_base64="MCjOVAUm1Zp8S+RTgmuLmvlXfH8=">AAAB8XicdVDLSgNBEOyNrxhfUY9eBoPgadlHdBU8BLzoLYJJxCSG2ckkGTI7u8zMCmHJX3jxoIhX/8abf+PkIahoQUNR1U13V5hwprTjfFi5hcWl5ZX8amFtfWNzq7i9U1dxKgmtkZjH8ibEinImaE0zzelNIimOQk4b4fB84jfuqVQsFtd6lNB2hPuC9RjB2ki3rWTA7rLLjj/uFEuO7QTH5aMycmzPC1zfM8T3ysGpj1zbmaIEc1Q7xfdWNyZpRIUmHCvVdJ1EtzMsNSOcjgutVNEEkyHu06ahAkdUtbPpxWN0YJQu6sXSlNBoqn6fyHCk1CgKTWeE9UD99ibiX14z1b2TdsZEkmoqyGxRL+VIx2jyPuoySYnmI0MwkczcisgAS0y0CalgQvj6FP1P6p7t+rZ3VS5VzuZx5GEP9uEQXAigAhdQhRoQEPAAT/BsKevRerFeZ605az6zCz9gvX0CuP2Q8Q==</latexit>

�I4
<latexit sha1_base64="fWGulopZaR+b34uuf9klhJ1ZZO0=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaBQvBS96q2Bbsa1ls922SzebsLsRSui/8OJBEa/+G2/+G7cfgoo+GHi8N8PMvDDhTGnH+bByC4tLyyv51cLa+sbmVnF7p67iVBJaIzGP5U2IFeVM0JpmmtObRFIchZw2wuH5xG/cU6lYLK71KKHtCPcF6zGCtZFuW8mA3WWXHX/cKZYc2wmO/SMfObbnBW7ZM6Ts+cFpGbm2M0UJ5qh2iu+tbkzSiApNOFaq6TqJbmdYakY4HRdaqaIJJkPcp01DBY6oamfTi8fowChd1IulKaHRVP0+keFIqVEUms4I64H67U3Ev7xmqnsn7YyJJNVUkNmiXsqRjtHkfdRlkhLNR4ZgIpm5FZEBlphoE1LBhPD1Kfqf1D3bLdvelV+qnM3jyMMe7MMhuBBABS6gCjUgIOABnuDZUtaj9WK9zlpz1nxmF37AevsEujWQ8Q==</latexit>

�I5
<latexit sha1_base64="ULModoJfjMWEox8Bb/rXR3LBbCc=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GuZVR3FTcKO7CvaB7VgyaaYNzWSGJCOUoX/hxoUibv0bd/6N6UNQ0QMXDufcy733hCmjUlnWh1FYWl5ZXSuulzY2t7Z3yrt7TZlkApMGTlgi2iGShFFOGooqRtqpICgOGWmFo4up37onQtKE36hxSoIYDTiNKEZKS7fddEjv8qteddIrVyzT8k+8qgct03F823U0cR3PP3OhbVozVMAC9V75vdtPcBYTrjBDUnZsK1VBjoSimJFJqZtJkiI8QgPS0ZSjmMggn108gUda6cMoEbq4gjP1+0SOYinHcag7Y6SG8rc3Ff/yOpmKToOc8jRThOP5oihjUCVw+j7sU0GwYmNNEBZU3wrxEAmElQ6ppEP4+hT+T5qOabumc+1VaueLOIrgAByCY2ADH9TAJaiDBsCAgwfwBJ4NaTwaL8brvLVgLGb2wQ8Yb5+7upDy</latexit>

�I6
<latexit sha1_base64="15rGMxX8CPLWww+VXNJKhlES2QI=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GuZlR3FTcKO7CvaB7VgyaaYNzWSGJCOUoX/hxoUibv0bd/6N6UNQ0QMXDufcy733hCmjUlnWh1FYWl5ZXSuulzY2t7Z3yrt7TZlkApMGTlgi2iGShFFOGooqRtqpICgOGWmFo4up37onQtKE36hxSoIYDTiNKEZKS7fddEjv8qteddIrVyzT8qveiQct03F823U0cR3PP3OhbVozVMAC9V75vdtPcBYTrjBDUnZsK1VBjoSimJFJqZtJkiI8QgPS0ZSjmMggn108gUda6cMoEbq4gjP1+0SOYinHcag7Y6SG8rc3Ff/yOpmKToOc8jRThOP5oihjUCVw+j7sU0GwYmNNEBZU3wrxEAmElQ6ppEP4+hT+T5qOabumc+1VaueLOIrgAByCY2ADH9TAJaiDBsCAgwfwBJ4NaTwaL8brvLVgLGb2wQ8Yb5+9P5Dz</latexit>
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AI1...I6 =
X

O1,O2,O3

CO1O2O3 g�1,�2,�3 (�1,�2,�3)

<latexit sha1_base64="+REx5ehlk9Y1OyDwOWBjVY/USZ0="></latexit>



Block	expansion

h�6�6�6�6�6�6i
<latexit sha1_base64="onR36WFKWptGpZfr2SiR5/Wcj18=">AAACInicjVBLSwMxGMzWV62vVY9egkXwtOxu167FS8GLxwr2Ad1asmm2Dc1mlyQrlNLf4sW/4sWDop4Ef4zpQ1BRcCBkmPmG5JswZVQq234zckvLK6tr+fXCxubW9o65u9eQSSYwqeOEJaIVIkkY5aSuqGKklQqC4pCRZjg8n/rNGyIkTfiVGqWkE6M+pxHFSGmpa1YChnifERikA3pd/tclZomuWbQt2y97Jx60Ldf1nZKrScn1/EoJOpY9QxEsUOuaL0EvwVlMuMIMSdl27FR1xkgoihmZFIJMkhThIeqTtqYcxUR2xrMVJ/BIKz0YJUIfruBM/ZoYo1jKURzqyRipgfzpTcXfvHamotPOmPI0U4Tj+UNRxqBK4LQv2KOCYMVGmiAsqP4rxAMkEFa61YIu4XNT+DdpuJZTstxLr1g9W9SRBwfgEBwDB/igCi5ADdQBBrfgHjyCJ+POeDCejdf5aM5YZPbBNxjvHymSotM=</latexit>

C�I1�I2O�1
<latexit sha1_base64="ISDXYbzVqn5xGMxlQUOHYeLyras="></latexit>

CO�1�
I3O�2

<latexit sha1_base64="1eTyfTCRwKoxEE2w/dYgxNPe1zA="></latexit>

CO�2�
I4O�3

<latexit sha1_base64="JOg7E3L0c6R+doVqq0JXpEm0rMA="></latexit>

CO�3�
I5�I6

<latexit sha1_base64="EYeWgm+BEzfdCN59yw7zSSL1dLk="></latexit>

O�1
<latexit sha1_base64="Nn5TEqAjVJtBFrNCRhrPbCndeCg=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZI0Gt0VdeHOCvYBTQiT6aQdOpmEmYlQQn/DjQtF3Poz7vwbpw9BRQ9cOJxzL/feE2WMSmVZH0ZpaXllda28XtnY3Nreqe7utWWaC0xaOGWp6EZIEkY5aSmqGOlmgqAkYqQTjS6nfueeCElTfqfGGQkSNOA0phgpLfk3YeFfEaZQaE/Cas0yLe/UPXGhZTqOZ9cdTeqO653XoW1aM9TAAs2w+u73U5wnhCvMkJQ928pUUCChKGZkUvFzSTKER2hAeppylBAZFLObJ/BIK30Yp0IXV3Cmfp8oUCLlOIl0Z4LUUP72puJfXi9X8VlQUJ7linA8XxTnDKoUTgOAfSoIVmysCcKC6lshHiKBsNIxVXQIX5/C/0nbMe266dy6tcbFIo4yOACH4BjYwAMNcA2aoAUwyMADeALPRm48Gi/G67y1ZCxm9sEPGG+fE32RuQ==</latexit>

O�2
<latexit sha1_base64="IkO8UeFP9Es/5EJCXjr2GUELzvQ=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZI0Gt0VdeHOCvYBTQiT6aQdOpmEmYlQQn/DjQtF3Poz7vwbpw9BRQ9cOJxzL/feE2WMSmVZH0ZpaXllda28XtnY3Nreqe7utWWaC0xaOGWp6EZIEkY5aSmqGOlmgqAkYqQTjS6nfueeCElTfqfGGQkSNOA0phgpLfk3YeFfEaZQ6EzCas0yLe/UPXGhZTqOZ9cdTeqO653XoW1aM9TAAs2w+u73U5wnhCvMkJQ928pUUCChKGZkUvFzSTKER2hAeppylBAZFLObJ/BIK30Yp0IXV3Cmfp8oUCLlOIl0Z4LUUP72puJfXi9X8VlQUJ7linA8XxTnDKoUTgOAfSoIVmysCcKC6lshHiKBsNIxVXQIX5/C/0nbMe266dy6tcbFIo4yOACH4BjYwAMNcA2aoAUwyMADeALPRm48Gi/G67y1ZCxm9sEPGG+fFQKRug==</latexit>

O�3
<latexit sha1_base64="W/wur0OJFlchw1nVKADwWeOvcjc=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFfLS6K6oC3dWsA9oQphMp+3QySTMTIQS+htuXCji1p9x5984fQgqeuDC4Zx7ufeeOGNUKsv6MEpLyyura+X1ysbm1vZOdXevJdNcYNLEKUtFJ0aSMMpJU1HFSCcTBCUxI+14dDn12/dESJryOzXOSJigAad9ipHSUnATFcEVYQpF7iSq1izT8k+9Ew9apuP4tuto4jqef+5C27RmqIEFGlH1PeilOE8IV5ghKbu2lamwQEJRzMikEuSSZAiP0IB0NeUoITIsZjdP4JFWerCfCl1cwZn6faJAiZTjJNadCVJD+dubin953Vz1z8KC8ixXhOP5on7OoErhNADYo4JgxcaaICyovhXiIRIIKx1TRYfw9Sn8n7Qc03ZN59ar1S8WcZTBATgEx8AGPqiDa9AATYBBBh7AE3g2cuPReDFe560lYzGzD37AePsEFoeRuw==</latexit>

�I1
<latexit sha1_base64="SZRbJyCN2FecI1qnTLwv4hYTqSQ=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPVW9KK3CrYV21g22227dLMJuxuhhP4LLx4U8eq/8ea/cfshqOiDgcd7M8zMCxPOlHacDyu3sLi0vJJfLaytb2xuFbd3GipOJaF1EvNY3oRYUc4ErWumOb1JJMVRyGkzHJ5P/OY9lYrF4lqPEhpEuC9YjxGsjXTbTgbsLrvsuONOseTYTuXYP/KRY3texS17hpQ9v3JaRq7tTFGCOWqd4nu7G5M0okITjpVquU6igwxLzQin40I7VTTBZIj7tGWowBFVQTa9eIwOjNJFvViaEhpN1e8TGY6UGkWh6YywHqjf3kT8y2uluncSZEwkqaaCzBb1Uo50jCbvoy6TlGg+MgQTycytiAywxESbkAomhK9P0f+k4dlu2fau/FL1bB5HHvZgHw7BhQpU4QJqUAcCAh7gCZ4tZT1aL9brrDVnzWd24Qest0+3wZD1</latexit>

�I2
<latexit sha1_base64="fWMgO3H2VW5xOBwTDBY084g0OBw=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaPUiBS96q2BbsY1ls922SzebsLsRSui/8OJBEa/+G2/+G7cfgoo+GHi8N8PMvDDhTGnH+bByC4tLyyv51cLa+sbmVnF7p6HiVBJaJzGP5U2IFeVM0LpmmtObRFIchZw2w+H5xG/eU6lYLK71KKFBhPuC9RjB2ki37WTA7rLLjjfuFEuO7VSO/SMfObbnVdyyZ0jZ8yunZeTazhQlmKPWKb63uzFJIyo04VipluskOsiw1IxwOi60U0UTTIa4T1uGChxRFWTTi8fowChd1IulKaHRVP0+keFIqVEUms4I64H67U3Ev7xWqnsnQcZEkmoqyGxRL+VIx2jyPuoySYnmI0MwkczcisgAS0y0CalgQvj6FP1PGp7tlm3vyi9Vz+Zx5GEP9uEQXKhAFS6gBnUgIOABnuDZUtaj9WK9zlpz1nxmF37AevsEuBKQ8g==</latexit>

�I3
<latexit sha1_base64="MCjOVAUm1Zp8S+RTgmuLmvlXfH8=">AAAB8XicdVDLSgNBEOyNrxhfUY9eBoPgadlHdBU8BLzoLYJJxCSG2ckkGTI7u8zMCmHJX3jxoIhX/8abf+PkIahoQUNR1U13V5hwprTjfFi5hcWl5ZX8amFtfWNzq7i9U1dxKgmtkZjH8ibEinImaE0zzelNIimOQk4b4fB84jfuqVQsFtd6lNB2hPuC9RjB2ki3rWTA7rLLjj/uFEuO7QTH5aMycmzPC1zfM8T3ysGpj1zbmaIEc1Q7xfdWNyZpRIUmHCvVdJ1EtzMsNSOcjgutVNEEkyHu06ahAkdUtbPpxWN0YJQu6sXSlNBoqn6fyHCk1CgKTWeE9UD99ibiX14z1b2TdsZEkmoqyGxRL+VIx2jyPuoySYnmI0MwkczcisgAS0y0CalgQvj6FP1P6p7t+rZ3VS5VzuZx5GEP9uEQXAigAhdQhRoQEPAAT/BsKevRerFeZ605az6zCz9gvX0CuP2Q8Q==</latexit>

�I4
<latexit sha1_base64="fWGulopZaR+b34uuf9klhJ1ZZO0=">AAAB8XicdVBNS8NAEJ3Ur1q/qh69LBbBU0jSaBQvBS96q2Bbsa1ls922SzebsLsRSui/8OJBEa/+G2/+G7cfgoo+GHi8N8PMvDDhTGnH+bByC4tLyyv51cLa+sbmVnF7p67iVBJaIzGP5U2IFeVM0JpmmtObRFIchZw2wuH5xG/cU6lYLK71KKHtCPcF6zGCtZFuW8mA3WWXHX/cKZYc2wmO/SMfObbnBW7ZM6Ts+cFpGbm2M0UJ5qh2iu+tbkzSiApNOFaq6TqJbmdYakY4HRdaqaIJJkPcp01DBY6oamfTi8fowChd1IulKaHRVP0+keFIqVEUms4I64H67U3Ev7xmqnsn7YyJJNVUkNmiXsqRjtHkfdRlkhLNR4ZgIpm5FZEBlphoE1LBhPD1Kfqf1D3bLdvelV+qnM3jyMMe7MMhuBBABS6gCjUgIOABnuDZUtaj9WK9zlpz1nxmF37AevsEujWQ8Q==</latexit>

�I5
<latexit sha1_base64="ULModoJfjMWEox8Bb/rXR3LBbCc=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GuZVR3FTcKO7CvaB7VgyaaYNzWSGJCOUoX/hxoUibv0bd/6N6UNQ0QMXDufcy733hCmjUlnWh1FYWl5ZXSuulzY2t7Z3yrt7TZlkApMGTlgi2iGShFFOGooqRtqpICgOGWmFo4up37onQtKE36hxSoIYDTiNKEZKS7fddEjv8qteddIrVyzT8k+8qgct03F823U0cR3PP3OhbVozVMAC9V75vdtPcBYTrjBDUnZsK1VBjoSimJFJqZtJkiI8QgPS0ZSjmMggn108gUda6cMoEbq4gjP1+0SOYinHcag7Y6SG8rc3Ff/yOpmKToOc8jRThOP5oihjUCVw+j7sU0GwYmNNEBZU3wrxEAmElQ6ppEP4+hT+T5qOabumc+1VaueLOIrgAByCY2ADH9TAJaiDBsCAgwfwBJ4NaTwaL8brvLVgLGb2wQ8Yb5+7upDy</latexit>

�I6
<latexit sha1_base64="15rGMxX8CPLWww+VXNJKhlES2QI=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GuZlR3FTcKO7CvaB7VgyaaYNzWSGJCOUoX/hxoUibv0bd/6N6UNQ0QMXDufcy733hCmjUlnWh1FYWl5ZXSuulzY2t7Z3yrt7TZlkApMGTlgi2iGShFFOGooqRtqpICgOGWmFo4up37onQtKE36hxSoIYDTiNKEZKS7fddEjv8qteddIrVyzT8qveiQct03F823U0cR3PP3OhbVozVMAC9V75vdtPcBYTrjBDUnZsK1VBjoSimJFJqZtJkiI8QgPS0ZSjmMggn108gUda6cMoEbq4gjP1+0SOYinHcag7Y6SG8rc3Ff/yOpmKToOc8jRThOP5oihjUCVw+j7sU0GwYmNNEBZU3wrxEAmElQ6ppEP4+hT+T5qOabumc+1VaueLOIrgAByCY2ADH9TAJaiDBsCAgwfwBJ4NaTwaL8brvLVgLGb2wQ8Yb5+9P5Dz</latexit>
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4�1+�2+�3

�1 (�1 � 1)�12

(2�1 � 1) (�1 +�2 � 1)

⇥ � (�1 +�2)
2

� (�2)� (�1 � 1/2)2 � (�2 � 1/2)
��1,�3

<latexit sha1_base64="HVZmw5GQ5ZsQRQuSLa/7bUQCCME="></latexit>

AI1...I6 =
X

O1,O2,O3

CO1O2O3 g�1,�2,�3 (�1,�2,�3)

<latexit sha1_base64="+REx5ehlk9Y1OyDwOWBjVY/USZ0="></latexit>
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