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More to say at the end …
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The synthetic nature of the SM exhibited

 The SM Lagrangian
(since 1973 in its full content)

In () the approximate dates of the experimental confirmation
of the various lines (at different levels)



�Gµ�G̃µ�2. Why              ?� � 10�10

 Questions from (problems for) the SM

1. Phenomena unaccounted for

3.                  only?Oi : d(Oi) � 4

4. Lack of calculability 

neutrino masses
Dark matter

Axions? A discrete space-time symmetry?

neutrino masses

0. Which rationale for matter quantum numbers?

matter-antimatter asymmetry
inflation?

Observational Structural

|Qn �Qp �Qe| < 10�21eE.g.:

Are the protons forever?
What about individual   conservations?Li

the hierarchy problem
the flavour puzzle ⇐⇒ none of the 15 masses 

predicted in the SM

Gravity



Where could some light come from?

 Focus on 3b, assuming (which requires) new physics in the MultiTeV,
(as made likely by the hierarchy problem, still pending)

1a BSM1.A theory breakthrough 1b Foundations (FT, QM in curved space)

2.Astrophysics, Cosmology
2a DM, Dark Energy, B-asymmetry
2b Early Universe, Inflation

3.An experimental deviation
from the SM

3a New particles
3b Precision

 On 1a, not that one hasn’t tried, sometimes with great ideas (GUT, susy, axion,…)

Fundamental questions. Related to the structure of the SM of PP?
2c Black Holes, Grav. waves



An extreme summary in precision measurements
(European Strategy for PP, 2020)

“Mid-term” prospects:
All approved exp.s + LHCb II
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Flavour and EDMs (CPV) dominate
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A more detailed plot
(from actually measured flavour quantities only)

How low can     be?  Can one “make sense” of “NMFV”?
Where is the actual scale of flavour physics      ?
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Must      be “low”?
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Is the hierarchy problem related to the flavour puzzle?



The “gauge sector”

A difference in the two sectors of the SM?

the hierarchy

The “Higgs sector”

problem
the CC problem

problem
the flavour

In EFT they look
much the same

No particle mass 
calculable (15=17-2)

To me: the relatively best motivation for BSM in the MultiTeV 

(where the Fermi scale originates)
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(and a strong motivation for the next HE collider)



 (Approximate) symmetries of the Yukawa couplings
Charged fermion Yukawa couplings
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 (approximate) symmetries of the Yukawa couplings
Charged fermion Yukawa couplings
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) U(2)q
<latexit sha1_base64="FLp4yCQFKS7F+RdVqDcrZ01wSsY="></latexit>

) U(2)q ⇥ U(2)u ⇥ U(2)d



 (approximate) symmetries of the Yukawa couplings
Charged fermion Yukawa couplings

What breaks it?
Can           emerge as an accidental symmetry?

<latexit sha1_base64="QsEHhBc8mvRZe+12vlh9/1I2XGw=">AAAB7XicdVDLSgMxFM3UV62vqks3wSLUzZApHXRZcKHLCk5baMeSSTNtbCYzJBmhDP0HNy4Ucev/uPNvzLQjqOiBkMM593LvPUHCmdIIfVilldW19Y3yZmVre2d3r7p/0FFxKgn1SMxj2QuwopwJ6mmmOe0lkuIo4LQbTC9yv3tPpWKxuNGzhPoRHgsWMoK1kTpevXF6K4bVGrJdZNCAyM7/pgsLxYXOQkGoBgq0h9X3wSgmaUSFJhwr1XdQov0MS80Ip/PKIFU0wWSKx7RvqMARVX622HYOT4wygmEszRMaLtTvHRmOlJpFgamMsJ6o314u/uX1Ux2e+xkTSaqpIMtBYcqhjmF+OhwxSYnmM0MwkczsCskES0y0CahiQvi6FP5POg3bcW103ay1Los4yuAIHIM6cMAZaIEr0AYeIOAOPIAn8GzF1qP1Yr0uS0tW0XMIfsB6+wSRe459</latexit>

U(2)n B, Isidori et al, 2011

<latexit sha1_base64="D8UNcJ8DYZcD1tNxj2/Bb4yzwDM="></latexit>

Y / U+
L

0

@
m1/m3 0 0

0 m2/m3 0
0 0 1

1

AUR

<latexit sha1_base64="xemgHcL6Rn2BF3Rh+Hx2j0VI1lY="></latexit>

Uu
L(U

d
L)

+ = VCKM ⇡

0

@
1 � �3

� 1 �2

�3 �2 1

1

A<latexit sha1_base64="ynP9OSP8SVnFrZlYFW3wlAw04Vk=">AAACBHicbZC7TsMwFIYdrm24BRi7WFRITCUpIBg6VLAwFolepDaKHNdtrdpOZDtIVdSBhVdhYQAhVh6CjbfBaTNAyy9Z+vSfc3R8/jBmVGnX/bZWVtfWNzYLRXtre2d3z9k/aKkokZg0ccQi2QmRIowK0tRUM9KJJUE8ZKQdjm+yevuBSEUjca8nMfE5Ggo6oBhpYwVOyS7ywDvlwVmxVoM8qGYIoWHPDpyyW3Fngsvg5VAGuRqB89XrRzjhRGjMkFJdz421nyKpKWZkavcSRWKEx2hIugYF4kT56eyIKTw2Th8OImme0HDm/p5IEVdqwkPTyZEeqcVaZv5X6yZ6cOWnVMSJJgLPFw0SBnUEs0Rgn0qCNZsYQFhS81eIR0girE1uWQje4snL0KpWvIuKe3derl/ncRRACRyBE+CBS1AHt6ABmgCDR/AMXsGb9WS9WO/Wx7x1xcpnDsEfWZ8/BeuT2w==</latexit>

m1/m3 << m2/m3 << 1

1   IF
<latexit sha1_base64="lR6FnSkW0JlSxLCJb47KrRAua70="></latexit>

[Uu,d
L ]i 6=j . [VCKM ]i 6=j

<latexit sha1_base64="QohE5VbeurkuU//ZuU+HGTxXHyE=">AAAB+nicbVDLTsMwEHTKqw2vFI5cLCokDqhKEAiOFVw4Fok+UBsqx3Faq05s2Q5QhX4KFw4gxJUv4cbf4LQ9QMtIK41mdrW7EwhGlXbdb6uwtLyyulYs2esbm1vbTnmnqXgqMWlgzrhsB0gRRhPS0FQz0haSoDhgpBUML3O/dU+kojy50SNB/Bj1ExpRjLSRek7ZLt3eZelROO4iISR/tHtOxa26E8BF4s1IBcxQ7zlf3ZDjNCaJxgwp1fFcof0MSU0xI2O7myoiEB6iPukYmqCYKD+bnD6GB0YJYcSlqUTDifp7IkOxUqM4MJ0x0gM17+Xif14n1dG5n9FEpJokeLooShnUHOY5wJBKgjUbGYKwpOZWiAdIIqxNWnkI3vzLi6R5XPVOq+71SaV2MYujCPbAPjgEHjgDNXAF6qABMHgAz+AVvFlP1ov1bn1MWwvWbGYX/IH1+QPlL5Mg</latexit>

Y u,d ⇡
<latexit sha1_base64="vK3aGN37x7HmGcWl6I6vDV8oYSI=">AAAB73icdVDLSgMxFM34rOOr6tJNsAh1M6TTp7uiG5cVnLbQDiWTZtrQzKNJRihDf8KNC0Xc+jvu/BszbQUVPXDhcM693HuPF3MmFUIfxtr6xubWdm7H3N3bPzjMHx23ZZQIQh0S8Uh0PSwpZyF1FFOcdmNBceBx2vEm15nfuadCsii8U7OYugEehcxnBCstdU2naF8MpuYgX0DWZaNmV22ILITqdrmWEbtescuwpJUMBbBCa5B/7w8jkgQ0VIRjKXslFCs3xUIxwunc7CeSxphM8Ij2NA1xQKWbLu6dw3OtDKEfCV2hggv1+0SKAylngac7A6zG8reXiX95vUT5DTdlYZwoGpLlIj/hUEUwex4OmaBE8ZkmmAimb4VkjAUmSkeUhfD1KfyftG2rVLXQbaXQvFrFkQOn4AwUQQnUQRPcgBZwAAEcPIAn8GxMjUfjxXhdtq4Zq5kT8APG2yc9pI7O</latexit>

U(2)q

2   IF 1 +
<latexit sha1_base64="PqKshQGHQMnNCwhhHw2LySr5N5w="></latexit>

[Uu,d
R ]i 6=j . [Uu,d

L ]i 6=j

<latexit sha1_base64="QohE5VbeurkuU//ZuU+HGTxXHyE=">AAAB+nicbVDLTsMwEHTKqw2vFI5cLCokDqhKEAiOFVw4Fok+UBsqx3Faq05s2Q5QhX4KFw4gxJUv4cbf4LQ9QMtIK41mdrW7EwhGlXbdb6uwtLyyulYs2esbm1vbTnmnqXgqMWlgzrhsB0gRRhPS0FQz0haSoDhgpBUML3O/dU+kojy50SNB/Bj1ExpRjLSRek7ZLt3eZelROO4iISR/tHtOxa26E8BF4s1IBcxQ7zlf3ZDjNCaJxgwp1fFcof0MSU0xI2O7myoiEB6iPukYmqCYKD+bnD6GB0YJYcSlqUTDifp7IkOxUqM4MJ0x0gM17+Xif14n1dG5n9FEpJokeLooShnUHOY5wJBKgjUbGYKwpOZWiAdIIqxNWnkI3vzLi6R5XPVOq+71SaV2MYujCPbAPjgEHjgDNXAF6qABMHgAz+AVvFlP1ov1bn1MWwvWbGYX/IH1+QPlL5Mg</latexit>

Y u,d ⇡
<latexit sha1_base64="vK3aGN37x7HmGcWl6I6vDV8oYSI=">AAAB73icdVDLSgMxFM34rOOr6tJNsAh1M6TTp7uiG5cVnLbQDiWTZtrQzKNJRihDf8KNC0Xc+jvu/BszbQUVPXDhcM693HuPF3MmFUIfxtr6xubWdm7H3N3bPzjMHx23ZZQIQh0S8Uh0PSwpZyF1FFOcdmNBceBx2vEm15nfuadCsii8U7OYugEehcxnBCstdU2naF8MpuYgX0DWZaNmV22ILITqdrmWEbtescuwpJUMBbBCa5B/7w8jkgQ0VIRjKXslFCs3xUIxwunc7CeSxphM8Ij2NA1xQKWbLu6dw3OtDKEfCV2hggv1+0SKAylngac7A6zG8reXiX95vUT5DTdlYZwoGpLlIj/hUEUwex4OmaBE8ZkmmAimb4VkjAUmSkeUhfD1KfyftG2rVLXQbaXQvFrFkQOn4AwUQQnUQRPcgBZwAAEcPIAn8GxMjUfjxXhdtq4Zq5kT8APG2yc9pI7O</latexit>

U(2)q

<latexit sha1_base64="MnXCAYUifQQPLfUOgmSoCBZRSk0=">AAAB83icdVDLSsNAFJ3UV42vqks3g0WoICFJn+6KblxWMG2hDWUymbRDJw9mJkIJ/Q03LhRx68+482+ctBVU9MCFwzn3cu89XsKokKb5oRXW1jc2t4rb+s7u3v5B6fCoK+KUY+LgmMW87yFBGI2II6lkpJ9wgkKPkZ43vc793j3hgsbRnZwlxA3ROKIBxUgqaag7Fft8lKUX/lwflcqmcdlq2HUbmoZpNu1qIyd2s2ZXoaWUHGWwQmdUeh/6MU5DEknMkBADy0ykmyEuKWZkrg9TQRKEp2hMBopGKCTCzRY3z+GZUnwYxFxVJOFC/T6RoVCIWeipzhDJifjt5eJf3iCVQcvNaJSkkkR4uShIGZQxzAOAPuUESzZTBGFO1a0QTxBHWKqY8hC+PoX/k65tWHXDvK2V21erOIrgBJyCCrBAE7TBDegAB2CQgAfwBJ61VHvUXrTXZWtBW80cgx/Q3j4BNGyQgg==</latexit>

U(2)u,d

<latexit sha1_base64="NuTYJagQsF9KdDNFIkoR+ZM6cZ4=">AAAB/XicdVDLSsNAFJ34rPEVHzs3g0Wom5KmT3dFNy6rmLbQhjKZTtqhk4czE6WG4q+4caGIW//DnX/jpK2gogcuHM65l3vvcSNGhTTND21hcWl5ZTWzpq9vbG5tGzu7TRHGHBMbhyzkbRcJwmhAbEklI+2IE+S7jLTc0Vnqt24IFzQMruQ4Io6PBgH1KEZSST1jX+9e0sFQIs7DW2jnrOPetd4zsmb+pFaxyhY086ZZtYqVlFjVklWEBaWkyII5Gj3jvdsPceyTQGKGhOgUzEg6CeKSYkYmejcWJEJ4hAako2iAfCKcZHr9BB4ppQ+9kKsKJJyq3ycS5Asx9l3V6SM5FL+9VPzL68TSqzkJDaJYkgDPFnkxgzKEaRSwTznBko0VQZhTdSvEQ8QRliqwNISvT+H/pGnlC+W8eVHK1k/ncWTAATgEOVAAVVAH56ABbIDBHXgAT+BZu9cetRftdda6oM1n9sAPaG+ft1+UHA==</latexit>

) U(2)q
<latexit sha1_base64="FLp4yCQFKS7F+RdVqDcrZ01wSsY="></latexit>

) U(2)q ⇥ U(2)u ⇥ U(2)d

3   IF 2 +
<latexit sha1_base64="E2glJVhPVNirRu0or5vUe+AL4Vk="></latexit>

[Ue
L,R]i 6=j . [Uu,d

L,R]i 6=j
<latexit sha1_base64="EiQE5VxyNYBoQZZA2QpAuKXz2LQ="></latexit>

) U(2)q ⇥ U(2)u ⇥ U(2)d ⇥ U(2)l ⇥ U(2)e



A definite goal: Precision in composite Higgs

m⇤ = scale of Higgs compositeness

H = pNGB

m⇤ = g⇤f

f
mH

What is the radius of Higgs compositeness, if any? lH = 1/m⇤

= scale of symmetry breakingf

A two-parameter
“theory”

Fine tuning =
<latexit sha1_base64="hLxgB7ycQp4lvzzYLY8cC6PELSA=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBHqpiTFUjdC0YUuK9gHNLFMppN26GQSZyaFErJz46+4caGIW3/BnX/jtM1CWw9cOJxzL/fe40WMSmVZ38bS8srq2npuI7+5tb2za+7tN2UYC0waOGShaHtIEkY5aSiqGGlHgqDAY6TlDa8mfmtEhKQhv1PjiLgB6nPqU4yUlrrmUdHxBcLJKE389PS+7DzEqAdHF3a1Aq9Js2sWrJI1BVwkdkYKIEO9a345vRDHAeEKMyRlx7Yi5SZIKIoZSfNOLEmE8BD1SUdTjgIi3WT6RwpPtNKDfih0cQWn6u+JBAVSjgNPdwZIDeS8NxH/8zqx8s/dhPIoVoTj2SI/ZlCFcBIK7FFBsGJjTRAWVN8K8QDpXJSOLq9DsOdfXiTNcsmulKzbs0LtMosjBw7BMSgCG1RBDdyAOmgADB7BM3gFb8aT8WK8Gx+z1iUjmzkAf2B8/gADM5gZ</latexit>

(
v

f
)2 v = 175GeV

Giudice et al, 2007



= Strong resonances of dim d (J=0,1/2,1,…)
<latexit sha1_base64="hEVf3sn3Pqzwv0oRXG0OiH1yD3I=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cI9gPaWDabTbt2sxt2N0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemHKmjet+O6WV1bX1jfJmZWt7Z3evun/Q0jJThDaJ5FJ1QqwpZ4I2DTOcdlJFcRJy2g5HN1O//USVZlLcm3FKgwQPBIsZwcZKrZ4/ZA9Rv1pz6+4MaJl4BalBAb9f/epFkmQJFYZwrHXXc1MT5FgZRjidVHqZpikmIzygXUsFTqgO8tm1E3RilQjFUtkSBs3U3xM5TrQeJ6HtTLAZ6kVvKv7ndTMTXwU5E2lmqCDzRXHGkZFo+jqKmKLE8LElmChmb0VkiBUmxgZUsSF4iy8vk9ZZ3buou3fntcZ1EUcZjuAYTsGDS2jALfjQBAKP8Ayv8OZI58V5dz7mrSWnmDmEP3A+fwBXX475</latexit>

�d

= SM fields
<latexit sha1_base64="uWFd1ykEFpPAE7u2zKh1/pU4Xgk=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4kLIrih6rXjxWsB/QXUs2zbahSXZNsoWy9Hd48aCIV3+MN/+NabsHbX0w8Hhvhpl5YcKZNq777Swtr6yurRc2iptb2zu7pb39ho5TRWidxDxWrRBrypmkdcMMp61EUSxCTpvh4HbiN4dUaRbLBzNKaCBwT7KIEWysFPg1zR7ZKbru+CLtlMpuxZ0CLRIvJ2XIUeuUvvxuTFJBpSEca9323MQEGVaGEU7HRT/VNMFkgHu0banEguogmx49RsdW6aIoVrakQVP190SGhdYjEdpOgU1fz3sT8T+vnZroKsiYTFJDJZktilKOTIwmCaAuU5QYPrIEE8XsrYj0scLE2JyKNgRv/uVF0jireBcV9/68XL3J4yjAIRzBCXhwCVW4gxrUgcATPMMrvDlD58V5dz5mrUtOPnMAf+B8/gDPZ5F5</latexit>

 i, Aµ

<latexit sha1_base64="6o41WcVqeNmqMBvZB6cPvjho7FA="></latexit>

L = LSM +
m4

⇤
g2⇤

Lres(
g⇤�d

md
⇤
,
dµ
m⇤

,
gAµ

m⇤
,
�i
  

i

m3/2
⇤

)

 = flavour par.s, subject to suitable symmetries
<latexit sha1_base64="k/BU5u6PDDQHihoC8tQvH0+LP0w=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclRlRdFl047KCfUBnWjKZTBuaSYYko5Sh/+HGhSJu/Rd3/o1pOwttPRA4nHMu9+aEKWfauO63s7K6tr6xWdoqb+/s7u1XDg5bWmaK0CaRXKpOiDXlTNCmYYbTTqooTkJO2+Hoduq3H6nSTIoHM05pkOCBYDEj2Fip53MbjXCP9f2GZv1K1a25M6Bl4hWkCgUa/cqXH0mSJVQYwrHWXc9NTZBjZRjhdFL2M01TTEZ4QLuWCpxQHeSzqyfo1CoRiqWyTxg0U39P5DjRepyENplgM9SL3lT8z+tmJr4OcibSzFBB5ovijCMj0bQCFDFFieFjSzBRzN6KyBArTIwtqmxL8Ba/vExa5zXvsubeX1TrN0UdJTiGEzgDD66gDnfQgCYQUPAMr/DmPDkvzrvzMY+uOMXMEfyB8/kDa+OSdQ==</latexit>

�i
 

Giudice et al, 2007

B, Buttazzo et al, 2013
Redi, Wyler 2011

An EFT approach

Glioti et al, 2024

<latexit sha1_base64="fqsaKfH9Ud3xc/FbBOxG1us8hQ0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVi16EohePFewX7VqyabaNTbJLkhXK0l/hxYMiXv053vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHDR0litA6iXikWgHWlDNJ64YZTluxolgEnDaD0c3Ubz5RpVkk7804pr7AA8lCRrCxUrv9kPRS9ji56hVLbtmdAS0TLyMlyFDrFb+6/YgkgkpDONa647mx8VOsDCOcTgrdRNMYkxEe0I6lEguq/XR28ASdWKWPwkjZkgbN1N8TKRZaj0VgOwU2Q73oTcX/vE5iwks/ZTJODJVkvihMODIRmn6P+kxRYvjYEkwUs7ciMsQKE2MzKtgQvMWXl0njrOxVyu7deal6ncWRhyM4hlPw4AKqcAs1qAMBAc/wCm+Ocl6cd+dj3ppzsplD+APn8wfSlJBr</latexit>

Y u
ij =

<latexit sha1_base64="JxMPmUtw9jwIeHmm8a+ipJ3kRAU=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUmkohuh6MaFiwr2AW0sk+mkHTp5ODNRSsynuHGhiFu/xJ1/46TNQlsPDBzOuZd75rgRZ1JZ1rdRWFpeWV0rrpc2Nre2d8zybkuGsSC0SUIeio6LJeUsoE3FFKedSFDsu5y23fFl5rcfqJAsDG7VJKKOj4cB8xjBSkt9s9zzsRoRzJPr9C6p3afnfbNiVa0p0CKxc1KBHI2++dUbhCT2aaAIx1J2bStSToKFYoTTtNSLJY0wGeMh7WoaYJ9KJ5lGT9GhVgbIC4V+gUJT9fdGgn0pJ76rJ7Ogct7LxP+8bqy8MydhQRQrGpDZIS/mSIUo6wENmKBE8YkmmAimsyIywgITpdsq6RLs+S8vktZx1T6pWje1Sv0ir6MI+3AAR2DDKdThChrQBAKP8Ayv8GY8GS/Gu/ExGy0Y+c4e/IHx+QNV/JQL</latexit>

L4q =

<latexit sha1_base64="NO2xotpWGK/71EnITn/476GFclg=">AAACFXicbZDLSsNAFIZP6q3WW9Slm8EiiEhJRNGNUHTjsoK9QBPDZDpph04uzEyEEvISbnwVNy4UcSu4822ctllo6w8DH/85Z2bO7yecSWVZ30ZpYXFpeaW8Wllb39jcMrd3WjJOBaFNEvNYdHwsKWcRbSqmOO0kguLQ57TtD6/H9fYDFZLF0Z0aJdQNcT9iASNYacszjx2aSMY1BvcZwzm6RE4gMMkcri/p4cLOs753lHtm1apZE6F5sAuoQqGGZ345vZikIY0U4VjKrm0lys2wUIxwmlecVNIEkyHu067GCIdUutlkqxwdaKeHgljoEyk0cX9PZDiUchT6ujPEaiBna2Pzv1o3VcGFm7EoSRWNyPShIOVIxWgcEeoxQYniIw2YCKb/isgA61CUDrKiQ7BnV56H1knNPqtZt6fV+lURRxn2YB8OwYZzqMMNNKAJBB7hGV7hzXgyXox342PaWjKKmV34I+PzB2fGn5k=</latexit>

✏iaf =
�ia
f

g⇤
<latexit sha1_base64="8APPS02xrYGij9IuJv7OPSiu5Bk=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahgpREFN0IRTfurGAf0IYwmUzaoZNJmJkIJWTpxl9x40IRt36CO//GSdqFth4Y5nDOvdx7jxczKpVlfRulhcWl5ZXyamVtfWNzy9zeacsoEZi0cMQi0fWQJIxy0lJUMdKNBUGhx0jHG13nfueBCEkjfq/GMXFCNOA0oBgpLbnmPnZT5GXHsPixn132Q6SGGLH0NqvZR65ZtepWAThP7CmpgimarvnV9yOchIQrzJCUPduKlZMioShmJKv0E0lihEdoQHqachQS6aTFIRk81IoPg0joxxUs1N8dKQqlHIeersy3lLNeLv7n9RIVXDgp5XGiCMeTQUHCoIpgngr0qSBYsbEmCAuqd4V4iATCSmdX0SHYsyfPk/ZJ3T6rW3en1cbVNI4y2AMHoAZscA4a4AY0QQtg8AiewSt4M56MF+Pd+JiUloxpzy74A+PzB8wSmS4=</latexit>

cab, cabcd = O(1)

including
<latexit sha1_base64="SKzCVfI8Kc37oRuJrpeYPo/j73k=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix66bEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8P/PbT6g0j+WDmSToR3QoecgZNVZq1Pqlsltx5yCrxMtJGXLU+6Wv3iBmaYTSMEG17npuYvyMKsOZwGmxl2pMKBvTIXYtlTRC7WfzQ6fk3CoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDWz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m6INwVt+eZW0LivedcVtXJWrd3kcBTiFM7gAD26gCjWoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBnsuM0A==</latexit>

H

E.g.

<latexit sha1_base64="apIQSQkLKVRDjahzIpnlK9DnUbQ=">AAACFnicbVC7SgNBFJ2Nrxhfq5Y2g0GwMewmihYpgjaWEcwDkiXMTu4mQ2YfzMwKYdmvsPFXbCwUsRU7/8ZJsqBJPDBw7jn3cuceN+JMKsv6NnIrq2vrG/nNwtb2zu6euX/QlGEsKDRoyEPRdokEzgJoKKY4tCMBxHc5tNzRzcRvPYCQLAzu1TgCxyeDgHmMEqWlnnnWhUgyrmli22m1in/rcnm+rlTSnlm0StYUeJnYGSmiDPWe+dXthzT2IVCUEyk7thUpJyFCMcohLXRjCRGhIzKAjqYB8UE6yfSsFJ9opY+9UOgXKDxV/04kxJdy7Lu60ydqKBe9ifif14mVd+UkLIhiBQGdLfJijlWIJxnhPhNAFR9rQqhg+q+YDokgVOkkCzoEe/HkZdIsl+yLknV3XqxdZ3Hk0RE6RqfIRpeohm5RHTUQRY/oGb2iN+PJeDHejY9Za87IZg7RHIzPH0+MntQ=</latexit>

✏11 << ✏22 << ✏33If
<latexit sha1_base64="k0SW4zo88wsDQi3HtO8IrLFshT8="></latexit>

) m⇤ & 102÷3TeV (g⇤/4⇡)“anarchy”



Summary of excluded/sensitivity regions
Glioti et al, 2024

part. Right Univ =

respecting
<latexit sha1_base64="RoQspik8O+14cWMu3+mlo0ZaaC0=">AAAB/HicbVDLSsNAFJ3UV62vaJduBotQNyUpii6LblxWMLXQhjCZTNqhkwczN0Io9VfcuFDErR/izr9xmmahrQcGzj3nXu6d46eCK7Csb6Oytr6xuVXdru3s7u0fmIdHPZVkkjKHJiKRfZ8oJnjMHOAgWD+VjES+YA/+5GbuPzwyqXgS30OeMjcio5iHnBLQkmfWnWb7zMuGwCOmcFEEntmwWlYBvErskjRQia5nfg2DhGYRi4EKotTAtlJwp0QCp4LNasNMsZTQCRmxgaYx0bvcaXH8DJ9qJcBhIvWLARfq74kpiZTKI193RgTGatmbi/95gwzCK3fK4zQDFtPFojATGBI8TwIHXDIKIteEUMn1rZiOiSQUdF41HYK9/OVV0mu37IuWdXfe6FyXcVTRMTpBTWSjS9RBt6iLHERRjp7RK3oznowX4934WLRWjHKmjv7A+PwBaAKTUg==</latexit>

U(2)u ⇥ U(2)d

<latexit sha1_base64="k/BU5u6PDDQHihoC8tQvH0+LP0w=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclRlRdFl047KCfUBnWjKZTBuaSYYko5Sh/+HGhSJu/Rd3/o1pOwttPRA4nHMu9+aEKWfauO63s7K6tr6xWdoqb+/s7u1XDg5bWmaK0CaRXKpOiDXlTNCmYYbTTqooTkJO2+Hoduq3H6nSTIoHM05pkOCBYDEj2Fip53MbjXCP9f2GZv1K1a25M6Bl4hWkCgUa/cqXH0mSJVQYwrHWXc9NTZBjZRjhdFL2M01TTEZ4QLuWCpxQHeSzqyfo1CoRiqWyTxg0U39P5DjRepyENplgM9SL3lT8z+tmJr4OcibSzFBB5ovijCMj0bQCFDFFieFjSzBRzN6KyBArTIwtqmxL8Ba/vExa5zXvsubeX1TrN0UdJTiGEzgDD66gDnfQgCYQUPAMr/DmPDkvzrvzMY+uOMXMEfyB8/kDa+OSdQ==</latexit>

�i
 

Projected = “mid-term”Universal = flavour-less EW observables (Quarks only)

<latexit sha1_base64="k/BU5u6PDDQHihoC8tQvH0+LP0w=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclRlRdFl047KCfUBnWjKZTBuaSYYko5Sh/+HGhSJu/Rd3/o1pOwttPRA4nHMu9+aEKWfauO63s7K6tr6xWdoqb+/s7u1XDg5bWmaK0CaRXKpOiDXlTNCmYYbTTqooTkJO2+Hoduq3H6nSTIoHM05pkOCBYDEj2Fip53MbjXCP9f2GZv1K1a25M6Bl4hWkCgUa/cqXH0mSJVQYwrHWXc9NTZBjZRjhdFL2M01TTEZ4QLuWCpxQHeSzqyfo1CoRiqWyTxg0U39P5DjRepyENplgM9SL3lT8z+tmJr4OcibSzFBB5ovijCMj0bQCFDFFieFjSzBRzN6KyBArTIwtqmxL8Ba/vExa5zXvsubeX1TrN0UdJTiGEzgDD66gDnfQgCYQUPAMr/DmPDkvzrvzMY+uOMXMEfyB8/kDa+OSdQ==</latexit>

�i
 

partial Left Univ =

<latexit sha1_base64="xDWgYSGBOUrP7JYqJXb6+09TsZA=">AAAB7XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JrNHokevGIiQsksCHd0oVKt13brgnZ8B+8eNAYr/4fb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTS1TRahPJJeqHWJNORPUN8xw2k4UxXHIaSsc3Uz91hNVmklxb8YJDWI8ECxiBBsrNf3q2WnvsVeuuDV3BrRMvJxUIEejV/7q9iVJYyoM4VjrjucmJsiwMoxwOil1U00TTEZ4QDuWChxTHWSzayfoxCp9FEllSxg0U39PZDjWehyHtjPGZqgXvan4n9dJTXQVZEwkqaGCzBdFKUdGounrqM8UJYaPLcFEMXsrIkOsMDE2oJINwVt8eZk0z2reRc29O6/Ur/M4inAEx1AFDy6hDrfQAB8IPMAzvMKbI50X5935mLcWnHzmEP7A+fwBcJCOYg==</latexit>

U(2)q

respecting



Summary of excluded/sensitivity regions
Glioti et al, 2024

respecting
<latexit sha1_base64="Amzpm7Kgng15Vfxmyv+amORtCZc=">AAAB/HicbVDLSsNAFJ34rPVV7dLNYBHqpiQ+0GXRjcsKpi20IUwmk3bo5MHMjRBC/RU3LhRx64e482+cpllo64GBc8+5l3vneIngCkzz21hZXVvf2KxsVbd3dvf2aweHXRWnkjKbxiKWfY8oJnjEbOAgWD+RjISeYD1vcjvze49MKh5HD5AlzAnJKOIBpwS05NbqdvP81E2HwEOmcFH4bq1htswCeJlYJWmgEh239jX0Y5qGLAIqiFIDy0zAyYkETgWbVoepYgmhEzJiA00jonc5eXH8FJ9oxcdBLPWLABfq74mchEploac7QwJjtejNxP+8QQrBtZPzKEmBRXS+KEgFhhjPksA+l4yCyDQhVHJ9K6ZjIgkFnVdVh2AtfnmZdM9a1mXLvL9otG/KOCroCB2jJrLQFWqjO9RBNqIoQ8/oFb0ZT8aL8W58zFtXjHKmjv7A+PwBax2TVA==</latexit>

U(3)u ⇥ U(3)d

Right Univ =
<latexit sha1_base64="k/BU5u6PDDQHihoC8tQvH0+LP0w=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclRlRdFl047KCfUBnWjKZTBuaSYYko5Sh/+HGhSJu/Rd3/o1pOwttPRA4nHMu9+aEKWfauO63s7K6tr6xWdoqb+/s7u1XDg5bWmaK0CaRXKpOiDXlTNCmYYbTTqooTkJO2+Hoduq3H6nSTIoHM05pkOCBYDEj2Fip53MbjXCP9f2GZv1K1a25M6Bl4hWkCgUa/cqXH0mSJVQYwrHWXc9NTZBjZRjhdFL2M01TTEZ4QLuWCpxQHeSzqyfo1CoRiqWyTxg0U39P5DjRepyENplgM9SL3lT8z+tmJr4OcibSzFBB5ovijCMj0bQCFDFFieFjSzBRzN6KyBArTIwtqmxL8Ba/vExa5zXvsubeX1TrN0UdJTiGEzgDD66gDnfQgCYQUPAMr/DmPDkvzrvzMY+uOMXMEfyB8/kDa+OSdQ==</latexit>

�i
 

(Quarks only)

Left Univ =

respecting
<latexit sha1_base64="Na+NGDAyk+iujikqdppqyvvyqSA=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquH+ix6MVjBbcttEvJptk2NpusSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMCxPOtHHdL6ewtLyyulZcL21sbm3vlHf3mlqmilCfSC5VO8Saciaob5jhtJ0oiuOQ01Y4up76rUeqNJPizowTGsR4IFjECDZWavrV0+PeQ69ccWvuDOgv8XJSgRyNXvmz25ckjakwhGOtO56bmCDDyjDC6aTUTTVNMBnhAe1YKnBMdZDNrp2gI6v0USSVLWHQTP05keFY63Ec2s4Ym6Fe9Kbif14nNdFlkDGRpIYKMl8UpRwZiaavoz5TlBg+tgQTxeytiAyxwsTYgEo2BG/x5b+keVLzzmvu7VmlfpXHUYQDOIQqeHABdbiBBvhA4B6e4AVeHek8O2/O+7y14OQz+/ALzsc3cheOYw==</latexit>

U(3)q

<latexit sha1_base64="k/BU5u6PDDQHihoC8tQvH0+LP0w=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclRlRdFl047KCfUBnWjKZTBuaSYYko5Sh/+HGhSJu/Rd3/o1pOwttPRA4nHMu9+aEKWfauO63s7K6tr6xWdoqb+/s7u1XDg5bWmaK0CaRXKpOiDXlTNCmYYbTTqooTkJO2+Hoduq3H6nSTIoHM05pkOCBYDEj2Fip53MbjXCP9f2GZv1K1a25M6Bl4hWkCgUa/cqXH0mSJVQYwrHWXc9NTZBjZRjhdFL2M01TTEZ4QLuWCpxQHeSzqyfo1CoRiqWyTxg0U39P5DjRepyENplgM9SL3lT8z+tmJr4OcibSzFBB5ovijCMj0bQCFDFFieFjSzBRzN6KyBArTIwtqmxL8Ba/vExa5zXvsubeX1TrN0UdJTiGEzgDD66gDnfQgCYQUPAMr/DmPDkvzrvzMY+uOMXMEfyB8/kDa+OSdQ==</latexit>

�i
 

Mid-term prospect:                            for any            
<latexit sha1_base64="f6sKJEuo1gvlkHSN9VbmDsStjdQ=">AAAB/nicdVDLSgMxFM34rPVVFVdugkWoLkpm+nQjRTcuK/QF7TBk0rQNzTxIMoUyFPwVNy4Ucet3uPNvzLQVVPTAhcM593LvPW7ImVQIfRgrq2vrG5uprfT2zu7efubgsCWDSBDaJAEPRMfFknLm06ZiitNOKCj2XE7b7vgm8dsTKiQL/IaahtT28NBnA0aw0pKTOfacC3gFc6bZ67MJtNA5bNCWk8mi/GW1bJUsiPIIVaxCOSFWpWgVoKmVBFmwRN3JvPf6AYk86ivCsZRdE4XKjrFQjHA6S/ciSUNMxnhIu5r62KPSjufnz+CZVvpwEAhdvoJz9ftEjD0pp56rOz2sRvK3l4h/ed1IDap2zPwwUtQni0WDiEMVwCQL2GeCEsWnmmAimL4VkhEWmCidWFqH8PUp/J+0rLxZyqO7YrZ2vYwjBU7AKcgBE1RADdyCOmgCAmLwAJ7As3FvPBovxuuidcVYzhyBHzDePgFvB5M8</latexit>

m⇤ > (11÷ 20)TeV
<latexit sha1_base64="U57ajNBxSa0WpwSaTO0RGFY4coE=">AAAB63icdVDLSgMxFM3UV62vqks3wSKIiyEzfborunFZwT6gHUomzbShmcyQZIQy9BfcuFDErT/kzr8x01ZQ0QMXDufcy733+DFnSiP0YeXW1jc2t/LbhZ3dvf2D4uFRR0WJJLRNIh7Jno8V5UzQtmaa014sKQ59Trv+9Drzu/dUKhaJOz2LqRfisWABI1hn0nh4AYfFErIvGzW36kJkI1R3y7WMuPWKW4aOUTKUwAqtYfF9MIpIElKhCcdK9R0Uay/FUjPC6bwwSBSNMZniMe0bKnBIlZcubp3DM6OMYBBJU0LDhfp9IsWhUrPQN50h1hP128vEv7x+ooOGlzIRJ5oKslwUJBzqCGaPwxGTlGg+MwQTycytkEywxESbeAomhK9P4f+k49pO1Ua3lVLzahVHHpyAU3AOHFAHTXADWqANCJiAB/AEnq3QerRerNdla85azRyDH7DePgGhwY36</latexit>g⇤



Can one “make sense” of “NMFV”?

<latexit sha1_base64="nYztEgzPdB5DB0tZkJR48/4YGPw="></latexit>

L = LSM + ⌃i
FSM
i

⇤2
i

Oi <latexit sha1_base64="cv3aIpJ93G4UijqT3DeW42NpLwE="></latexit>

FSM (CBq ) = (VtqV
⇤
tb)

2ei�Bq

<latexit sha1_base64="dAFb/phnXzFrtcAJBiNbT2YYBn8="></latexit>

FSM (CK,D) = (VtdV
⇤
ts)

2ei�K,D

Can one relate the       to the structure of      ?
<latexit sha1_base64="2K32MuAjhh+41eVLtAH8eSzxn3M=">AAAB73icdVDLSsNAFJ3UV62vqks3g0VwFZL06a4oiBuhon1AG8tkOmmHTiZxZiKU0J9w40IRt/6OO//GSVtBRQ9cOJxzL/fe40WMSmVZH0ZmaXlldS27ntvY3Nreye/utWQYC0yaOGSh6HhIEkY5aSqqGOlEgqDAY6Ttjc9Sv31PhKQhv1GTiLgBGnLqU4yUljrnfXqbXF9O+/mCZZ7UKk7ZgZZpWVWnWEmJUy05RWhrJUUBLNDo5997gxDHAeEKMyRl17Yi5SZIKIoZmeZ6sSQRwmM0JF1NOQqIdJPZvVN4pJUB9EOhiys4U79PJCiQchJ4ujNAaiR/e6n4l9eNlV9zE8qjWBGO54v8mEEVwvR5OKCCYMUmmiAsqL4V4hESCCsdUU6H8PUp/J+0HNMum9ZVqVA/XcSRBQfgEBwDG1RBHVyABmgCDBh4AE/g2bgzHo0X43XemjEWM/vgB4y3TzNxkBY=</latexit>

FSM
i

<latexit sha1_base64="2ZuC+epKOJlwYkystMM1JY0e+80=">AAAB7nicdVDLSsNAFJ3UV62vqks3g0VwISFJn+6KblxWsA9pY5lMJu3QySTMTIQS+hFuXCji1u9x5984aSuo6IELh3Pu5d57vJhRqSzrw8itrK6tb+Q3C1vbO7t7xf2DjowSgUkbRywSPQ9JwignbUUVI71YEBR6jHS9yWXmd++JkDTiN2oaEzdEI04DipHSUvf2Lk3O/NmwWLLM80bNqTrQMi2r7pRrGXHqFacMba1kKIElWsPi+8CPcBISrjBDUvZtK1ZuioSimJFZYZBIEiM8QSPS15SjkEg3nZ87gyda8WEQCV1cwbn6fSJFoZTT0NOdIVJj+dvLxL+8fqKChptSHieKcLxYFCQMqghmv0OfCoIVm2qCsKD6VojHSCCsdEIFHcLXp/B/0nFMu2pa15VS82IZRx4cgWNwCmxQB01wBVqgDTCYgAfwBJ6N2Hg0XozXRWvOWM4cgh8w3j4BkxiPvA==</latexit>

Y u,d

(or of the symmetries respected by       in the previous case?)
<latexit sha1_base64="k/BU5u6PDDQHihoC8tQvH0+LP0w=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFclRlRdFl047KCfUBnWjKZTBuaSYYko5Sh/+HGhSJu/Rd3/o1pOwttPRA4nHMu9+aEKWfauO63s7K6tr6xWdoqb+/s7u1XDg5bWmaK0CaRXKpOiDXlTNCmYYbTTqooTkJO2+Hoduq3H6nSTIoHM05pkOCBYDEj2Fip53MbjXCP9f2GZv1K1a25M6Bl4hWkCgUa/cqXH0mSJVQYwrHWXc9NTZBjZRjhdFL2M01TTEZ4QLuWCpxQHeSzqyfo1CoRiqWyTxg0U39P5DjRepyENplgM9SL3lT8z+tmJr4OcibSzFBB5ovijCMj0bQCFDFFieFjSzBRzN6KyBArTIwtqmxL8Ba/vExa5zXvsubeX1TrN0UdJTiGEzgDD66gDnfQgCYQUPAMr/DmPDkvzrvzMY+uOMXMEfyB8/kDa+OSdQ==</latexit>

�i
 



All the SM in 1 page

G = SU(3)� SU(2)� U(1) (local)

3. All “operators” (products of         ) in                  �, �µ� L
of dimension ≤ 4

� = c = 1� [Aµ] = [�] = [�µ] = M, [�] = M3/2, [L] = M4

an interesting story about 3

1. Symmetry group L⇥ G

2. Particle content (rep.s of        )        L⇥ G

= Lorentz (space-time)L

Lorentz 0 1/2L 1/2L

h u d e

SU(3)
SU(2)
U(1)

1/2R 1/2R1/2R

3 33 111

11 1222

�1/2 1/6 �1/2 �1�1/32/3

Q L



Minimal Flavour Deconstruction 

(Still EFT)

<latexit sha1_base64="maMjvfVHLaptNFHtLv1Uh/mfYcc=">AAACBXicdVDLTgIxFO3gC/E16lIXjcQENmQYnu5IXOASowMYmJBOKdDQeaTtmJAJGzf+ihsXGuPWf3Dn39iBMVGjJ2ly7jn35vYeJ2BUSMP40FIrq2vrG+nNzNb2zu6evn/QFn7IMbGwz3zedZAgjHrEklQy0g04Qa7DSMeZnsd+55ZwQX3vWs4CYrto7NERxUgqaaAfX1m5Ur4vqUsEVNzMw6RoDm4GetYonNWrZsWERsEwamapGhOzVjZLsKiUGFmQoDXQ3/tDH4cu8SRmSIhe0QikHSEuKWZknumHggQIT9GY9BT1kFpkR4sr5vBUKUM48rl6noQL9ftEhFwhZq6jOl0kJ+K3F4t/eb1Qjup2RL0glMTDy0WjkEHpwzgSOKScYMlmiiDMqforxBPEEZYquIwK4etS+D9pm4VipWBclrONZhJHGhyBE5ADRVADDXABWsACGNyBB/AEnrV77VF70V6XrSktmTkEP6C9fQKXdJbC</latexit>

SU(3)⇥ SU(2)⇥GY
<latexit sha1_base64="mE4uD6T9p2daFr9kvS8UDA+Lblo="></latexit>

GY = U(1)[3]Y ⇥ U(1)[12]B�L ⇥ U(1)[2]T3R
⇥ U(1)[1]T3R

<latexit sha1_base64="R796AO4n/NVcLypfaFuuZNxin3o=">AAACDHicbVDLSgMxFM3UV62vqks3wSJU0Jopim6Egot2WcE+pB1KJk3b0ExmSDJCGeYD3Pgrblwo4tYPcOffmGlnoa2XBA7nnMu997gBZ0oj9G1llpZXVtey67mNza3tnfzuXlP5oSS0QXzuy7aLFeVM0IZmmtN2ICn2XE5b7vgm0VsPVCrmizs9Cajj4aFgA0awNlQvX6jBrtKYjCXlUbV3H0fXMSye2mflE4iSh45zxoVKaFpwEdgpKIC06r38V7fvk9CjQhOOlerYKNBOhKVmhNM41w0VDcxMPKQdAwX2qHKi6TExPDJMHw58ab7QcMr+7oiwp9TEc43Tw3qk5rWE/E/rhHpw5URMBKGmgswGDUIOtQ+TZGCfSUo0nxiAiWRmV0hGWGKiTX5JCPb8yYugWS7ZFyV0e16oVNM4suAAHIIisMElqIAaqIMGIOARPINX8GY9WS/Wu/Uxs2astGcf/Cnr8wdKDZfp</latexit>

H
GY= (�1/2, 0, 0, 0)

<latexit sha1_base64="N5t655ud7mjKxxQRBUbrO01SKpc="></latexit>

GY
��! U(1)[3]Y ⇥ U(1)[12]B�L ⇥ U(1)[12]T3R

�,��! U(1)Y
<latexit sha1_base64="0ppXpHpwjPfCfi8PMNKltpk6bwo="></latexit>

✏� =
h�i
⇤[12]

, ✏� =
h�i
⇤[23]

, ✏� =
h�q,li
⇤[23]

Can one construct an explicit 4d gauge theory without small Yukawa couplings?

(Where do the    ’s come from?)
<latexit sha1_base64="yFrnXXViWirehqLFkWd9XsZYx1w=">AAAB7nicbVBNS8NAFHypX7V+VT16WSyCp5KIoseiFw8eKlhbaEPZbDbt0s0m7L4IJfRHePGgiFd/jzf/jds2B20dWBhm5rHvTZBKYdB1v53Syura+kZ5s7K1vbO7V90/eDRJphlvsUQmuhNQw6VQvIUCJe+kmtM4kLwdjG6mfvuJayMS9YDjlPsxHSgRCUbRSu3enY2GtF+tuXV3BrJMvILUoECzX/3qhQnLYq6QSWpM13NT9HOqUTDJJ5VeZnhK2YgOeNdSRWNu/Hy27oScWCUkUaLtU0hm6u+JnMbGjOPAJmOKQ7PoTcX/vG6G0ZWfC5VmyBWbfxRlkmBCpreTUGjOUI4toUwLuythQ6opQ9tQxZbgLZ68TB7P6t5F3b0/rzWuizrKcATHcAoeXEIDbqEJLWAwgmd4hTcndV6cd+djHi05xcwh/IHz+QMM949h</latexit>

⇤

B, Isidori, 2023



Minimal Flavour Deconstruction in 4d

<latexit sha1_base64="VfIuhu4+xhGXqokxJ4tlevN4Azc=">AAACF3icbVDLSsNAFJ34rPFVdelmsAguSkiKorgquumygn1gE8JkMmmHTh7OQymhf+HGX3HjQhG3uvNvnD4WtfXAhcM593LvPUHGqJC2/WMsLa+srq0XNszNre2d3eLeflOkimPSwClLeTtAgjCakIakkpF2xgmKA0ZaQf965LceCBc0TW7lICNejLoJjShGUkt+0brzK5fuvUIhrPnK5bTbk4jz9BGqslnzw1klLBO/WLItewy4SJwpKYEp6n7x2w1TrGKSSMyQEB3HzqSXIy4pZmRoukqQDOE+6pKOpgmKifDy8V9DeKyVEEYp15VIOFZnJ3IUCzGIA90ZI9kT895I/M/rKBldeDlNMiVJgieLIsWgTOEoJBhSTrBkA00Q5lTfCnEPcYSljtLUITjzLy+SZsVyziz75rRUvZrGUQCH4AicAAecgyqogTpoAAyewAt4A+/Gs/FqfBifk9YlYzpzAP7A+PoF046fGA==</latexit>

Z2 : Hu ! u,Hd ! d, e
<latexit sha1_base64="AW3Y0AOQbAgQ6jbhZF2zTaIZRIM=">AAACB3icbZDLSsNAFIYnXmu9RV0KMlgEVzXxgm6EohuXFewFmhAmk2k7dDIJMyeFUrpz46u4caGIW1/BnW/jtM1CW38Y+PjPOZw5f5gKrsFxvq2FxaXlldXCWnF9Y3Nr297ZreskU5TVaCIS1QyJZoJLVgMOgjVTxUgcCtYIe7fjeqPPlOaJfIBByvyYdCRvc0rAWIF9AER6IQOCr3E/yE76QWTIdbyI9/GZE9glp+xMhOfBzaGEclUD+8uLEprFTAIVROuW66TgD4kCTgUbFb1Ms5TQHumwlkFJYqb94eSOET4yToTbiTJPAp64vyeGJNZ6EIemMybQ1bO1sflfrZVB+8ofcplmwCSdLmpnAkOCx6HgiCtGQQwMEKq4+SumXaIIBRNd0YTgzp48D/XTsntRdu7PS5WbPI4C2keH6Bi56BJV0B2qohqi6BE9o1f0Zj1ZL9a79TFtXbDymT30R9bnD7Yql0U=</latexit>

tan� = vu/vd = 10÷ 30

Universal breaking

(Where do the    ’s come from?)
<latexit sha1_base64="yFrnXXViWirehqLFkWd9XsZYx1w=">AAAB7nicbVBNS8NAFHypX7V+VT16WSyCp5KIoseiFw8eKlhbaEPZbDbt0s0m7L4IJfRHePGgiFd/jzf/jds2B20dWBhm5rHvTZBKYdB1v53Syura+kZ5s7K1vbO7V90/eDRJphlvsUQmuhNQw6VQvIUCJe+kmtM4kLwdjG6mfvuJayMS9YDjlPsxHSgRCUbRSu3enY2GtF+tuXV3BrJMvILUoECzX/3qhQnLYq6QSWpM13NT9HOqUTDJJ5VeZnhK2YgOeNdSRWNu/Hy27oScWCUkUaLtU0hm6u+JnMbGjOPAJmOKQ7PoTcX/vG6G0ZWfC5VmyBWbfxRlkmBCpreTUGjOUI4toUwLuythQ6opQ9tQxZbgLZ68TB7P6t5F3b0/rzWuizrKcATHcAoeXEIDbqEJLWAwgmd4hTcndV6cd+djHi05xcwh/IHz+QMM949h</latexit>

⇤

of the gauge group

<latexit sha1_base64="Y2tFEnSmkx4Mz9UQudvSg9tYZM8=">AAACB3icbVDLSsNAFJ3UV62vqEtBBotQNyXxgW6EohuXFewDmrRMJpN26GQSZyZCCdm58VfcuFDErb/gzr9x2mahrQcGDuecy517vJhRqSzr2ygsLC4trxRXS2vrG5tb5vZOU0aJwKSBIxaJtockYZSThqKKkXYsCAo9Rlre8Hrstx6IkDTid2oUEzdEfU4DipHSUs/cb146TMd9BCsOHtBuep8ddU+mlGU9s2xVrQngPLFzUgY56j3zy/EjnISEK8yQlB3bipWbIqEoZiQrOYkkMcJD1CcdTTkKiXTTyR0ZPNSKD4NI6McVnKi/J1IUSjkKPZ0MkRrIWW8s/ud1EhVcuCnlcaIIx9NFQcKgiuC4FOhTQbBiI00QFlT/FeIBEggrXV1Jl2DPnjxPmsdV+6xq3Z6Wa1d5HUWwBw5ABdjgHNTADaiDBsDgETyDV/BmPBkvxrvxMY0WjHxmF/yB8fkDGr+Y1g==</latexit>

V = �(�q)3�l

<latexit sha1_base64="wCzYfYkqTBsAWHSAeK+8jaBZcFw="></latexit>

✏� =
h�i
⇤[12]

<latexit sha1_base64="YfsJ2yz2bRwBkV7oB2Crii1fPfQ="></latexit>

✏� =
h�i
⇤[23]

, ✏� =
h�q,li
⇤[23]



Model A

Vector-like fermions

1st way for the   ‘s
<latexit sha1_base64="0BrPJUq+hKbgliBP9ny7Fg8c+KM=">AAAB73icbVC7SgNBFL0bXzG+opY2g0GwCruiaBm0sbCIYB6QLGF2dpIMmZ1dZ+4KYclP2FgoYuvv2Pk3TpItNPHAwOGcc5l7T5BIYdB1v53Cyura+kZxs7S1vbO7V94/aJo41Yw3WCxj3Q6o4VIo3kCBkrcTzWkUSN4KRjdTv/XEtRGxesBxwv2IDpToC0bRSu3unY2GlPTKFbfqzkCWiZeTCuSo98pf3TBmacQVMkmN6Xhugn5GNQom+aTUTQ1PKBvRAe9YqmjEjZ/N9p2QE6uEpB9r+xSSmfp7IqORMeMosMmI4tAselPxP6+TYv/Kz4RKUuSKzT/qp5JgTKbHk1BozlCOLaFMC7srYUOqKUNbUcmW4C2evEyaZ1Xvouren1dq13kdRTiCYzgFDy6hBrdQhwYwkPAMr/DmPDovzrvzMY8WnHzmEP7A+fwBZQSPiw==</latexit>

⇤

E

<latexit sha1_base64="857nZMz12MzOYW5FSfRP2+ZgJ7s=">AAAB9XicbVDLSsNAFL2pr1pfVZduBovgqiRF0WXRjQsXFewD0lgmk0k7dDIJMxOlhP6HGxeKuPVf3Pk3TtMstPXAwOGcc7l3jp9wprRtf1ulldW19Y3yZmVre2d3r7p/0FFxKgltk5jHsudjRTkTtK2Z5rSXSIojn9OuP76e+d1HKhWLxb2eJNSL8FCwkBGsjfTQvzXRAA8y12l400G1ZtftHGiZOAWpQYHWoPrVD2KSRlRowrFSrmMn2suw1IxwOq30U0UTTMZ4SF1DBY6o8rL86ik6MUqAwliaJzTK1d8TGY6UmkS+SUZYj9SiNxP/89xUh5dexkSSairIfFGYcqRjNKsABUxSovnEEEwkM7ciMsISE22KqpgSnMUvL5NOo+6c1+27s1rzqqijDEdwDKfgwAU04QZa0AYCEp7hFd6sJ+vFerc+5tGSVcwcwh9Ynz/eYZIZ</latexit>

⇤[12]

<latexit sha1_base64="+HnGxewdFXhuqvKXSN5Ll52hDt4=">AAAB9XicbVC7TsMwFL0pr1JeBUYWiwqJqUpKEYwVLAwMRaIPKQ2V4zitVceJbAdURf0PFgYQYuVf2Pgb3DYDtBzJ0tE55+peHz/hTGnb/rYKK6tr6xvFzdLW9s7uXnn/oK3iVBLaIjGPZdfHinImaEszzWk3kRRHPqcdf3Q99TuPVCoWi3s9TqgX4YFgISNYG+mhd2uiAe5nbu3Mm/TLFbtqz4CWiZOTCuRo9stfvSAmaUSFJhwr5Tp2or0MS80Ip5NSL1U0wWSEB9Q1VOCIKi+bXT1BJ0YJUBhL84RGM/X3RIYjpcaRb5IR1kO16E3F/zw31eGllzGRpJoKMl8UphzpGE0rQAGTlGg+NgQTycytiAyxxESbokqmBGfxy8ukXas651X7rl5pXOV1FOEIjuEUHLiABtxAE1pAQMIzvMKb9WS9WO/WxzxasPKZQ/gD6/MH4W6SGw==</latexit>

⇤[23] <latexit sha1_base64="wnNI0IQcduQ2emh37gNfaKwN6zA=">AAAB/XicbVDJSgNBEK1xjXEbl5uXxiB4CGFGFD2EEPTiMYJZIDOGnk5P0qRnsbtHiEPwV7x4UMSr/+HNv7GTzEETHxQ83quiqp4XcyaVZX0bC4tLyyurubX8+sbm1ra5s9uQUSIIrZOIR6LlYUk5C2ldMcVpKxYUBx6nTW9wNfabD1RIFoW3ahhTN8C9kPmMYKWljrlfduI+qxRR2SF9dpfeF/mo0jELVsmaAM0TOyMFyFDrmF9ONyJJQENFOJaybVuxclMsFCOcjvJOImmMyQD3aFvTEAdUuunk+hE60koX+ZHQFSo0UX9PpDiQchh4ujPAqi9nvbH4n9dOlH/hpiyME0VDMl3kJxypCI2jQF0mKFF8qAkmgulbEeljgYnSgeV1CPbsy/OkcVKyz0rWzWmhepnFkYMDOIRjsOEcqnANNagDgUd4hld4M56MF+Pd+Ji2LhjZzB78gfH5A/RRlEM=</latexit>

< � >,< �q,l >

<latexit sha1_base64="OgcGedIdjP+SLA4Cqb17lBE20hg=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV1R9CBS9OKxgv2AdinZNNuGJtk1yQpl6Z/w4kERr/4db/4b03YP2vpg4PHeDDPzwkRwYz3vGy0tr6yurRc2iptb2zu7pb39holTTVmdxiLWrZAYJrhidcutYK1EMyJDwZrh8HbiN5+YNjxWD3aUsECSvuIRp8Q6qXXVMbwvyXW3VPYq3hR4kfg5KUOOWrf01enFNJVMWSqIMW3fS2yQEW05FWxc7KSGJYQOSZ+1HVVEMhNk03vH+NgpPRzF2pWyeKr+nsiINGYkQ9cpiR2YeW8i/ue1UxtdBhlXSWqZorNFUSqwjfHkedzjmlErRo4Qqrm7FdMB0YRaF1HRheDPv7xIGqcV/7zi3Z+Vqzd5HAU4hCM4AR8uoAp3UIM6UBDwDK/whh7RC3pHH7PWJZTPHMAfoM8fpJePtQ==</latexit>

< � >



Model A

Vector-like fermions

1st way for the   ‘s
<latexit sha1_base64="0BrPJUq+hKbgliBP9ny7Fg8c+KM=">AAAB73icbVC7SgNBFL0bXzG+opY2g0GwCruiaBm0sbCIYB6QLGF2dpIMmZ1dZ+4KYclP2FgoYuvv2Pk3TpItNPHAwOGcc5l7T5BIYdB1v53Cyura+kZxs7S1vbO7V94/aJo41Yw3WCxj3Q6o4VIo3kCBkrcTzWkUSN4KRjdTv/XEtRGxesBxwv2IDpToC0bRSu3unY2GlPTKFbfqzkCWiZeTCuSo98pf3TBmacQVMkmN6Xhugn5GNQom+aTUTQ1PKBvRAe9YqmjEjZ/N9p2QE6uEpB9r+xSSmfp7IqORMeMosMmI4tAselPxP6+TYv/Kz4RKUuSKzT/qp5JgTKbHk1BozlCOLaFMC7srYUOqKUNbUcmW4C2evEyaZ1Xvouren1dq13kdRTiCYzgFDy6hBrdQhwYwkPAMr/DmPDovzrvzMY8WnHzmEP7A+fwBZQSPiw==</latexit>

⇤

Most general <latexit sha1_base64="ZmMcfSmoCori3pScBgdp51aq3yo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Ae0oWw2k3bpZhN3N0Ip/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAqujet+O4W19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3n1BpnsgHM07Rj+lA8ogzaqzUDnsCH0mtX664VXcOskq8nFQgR6Nf/uqFCctilIYJqnXXc1PjT6gynAmclnqZxpSyER1g11JJY9T+ZH7ulJxZJSRRomxJQ+bq74kJjbUex4HtjKkZ6mVvJv7ndTMTXfsTLtPMoGSLRVEmiEnI7HcScoXMiLEllClubyVsSBVlxiZUsiF4yy+vktZF1busuve1Sv0mj6MIJ3AK5+DBFdThDhrQBAYjeIZXeHNS58V5dz4WrQUnnzmGP3A+fwChuo8a</latexit>

d  4

E

<latexit sha1_base64="857nZMz12MzOYW5FSfRP2+ZgJ7s=">AAAB9XicbVDLSsNAFL2pr1pfVZduBovgqiRF0WXRjQsXFewD0lgmk0k7dDIJMxOlhP6HGxeKuPVf3Pk3TtMstPXAwOGcc7l3jp9wprRtf1ulldW19Y3yZmVre2d3r7p/0FFxKgltk5jHsudjRTkTtK2Z5rSXSIojn9OuP76e+d1HKhWLxb2eJNSL8FCwkBGsjfTQvzXRAA8y12l400G1ZtftHGiZOAWpQYHWoPrVD2KSRlRowrFSrmMn2suw1IxwOq30U0UTTMZ4SF1DBY6o8rL86ik6MUqAwliaJzTK1d8TGY6UmkS+SUZYj9SiNxP/89xUh5dexkSSairIfFGYcqRjNKsABUxSovnEEEwkM7ciMsISE22KqpgSnMUvL5NOo+6c1+27s1rzqqijDEdwDKfgwAU04QZa0AYCEp7hFd6sJ+vFerc+5tGSVcwcwh9Ynz/eYZIZ</latexit>

⇤[12]

<latexit sha1_base64="+HnGxewdFXhuqvKXSN5Ll52hDt4=">AAAB9XicbVC7TsMwFL0pr1JeBUYWiwqJqUpKEYwVLAwMRaIPKQ2V4zitVceJbAdURf0PFgYQYuVf2Pgb3DYDtBzJ0tE55+peHz/hTGnb/rYKK6tr6xvFzdLW9s7uXnn/oK3iVBLaIjGPZdfHinImaEszzWk3kRRHPqcdf3Q99TuPVCoWi3s9TqgX4YFgISNYG+mhd2uiAe5nbu3Mm/TLFbtqz4CWiZOTCuRo9stfvSAmaUSFJhwr5Tp2or0MS80Ip5NSL1U0wWSEB9Q1VOCIKi+bXT1BJ0YJUBhL84RGM/X3RIYjpcaRb5IR1kO16E3F/zw31eGllzGRpJoKMl8UphzpGE0rQAGTlGg+NgQTycytiAyxxESbokqmBGfxy8ukXas651X7rl5pXOV1FOEIjuEUHLiABtxAE1pAQMIzvMKb9WS9WO/WxzxasPKZQ/gD6/MH4W6SGw==</latexit>

⇤[23] <latexit sha1_base64="wnNI0IQcduQ2emh37gNfaKwN6zA=">AAAB/XicbVDJSgNBEK1xjXEbl5uXxiB4CGFGFD2EEPTiMYJZIDOGnk5P0qRnsbtHiEPwV7x4UMSr/+HNv7GTzEETHxQ83quiqp4XcyaVZX0bC4tLyyurubX8+sbm1ra5s9uQUSIIrZOIR6LlYUk5C2ldMcVpKxYUBx6nTW9wNfabD1RIFoW3ahhTN8C9kPmMYKWljrlfduI+qxRR2SF9dpfeF/mo0jELVsmaAM0TOyMFyFDrmF9ONyJJQENFOJaybVuxclMsFCOcjvJOImmMyQD3aFvTEAdUuunk+hE60koX+ZHQFSo0UX9PpDiQchh4ujPAqi9nvbH4n9dOlH/hpiyME0VDMl3kJxypCI2jQF0mKFF8qAkmgulbEeljgYnSgeV1CPbsy/OkcVKyz0rWzWmhepnFkYMDOIRjsOEcqnANNagDgUd4hld4M56MF+Pd+Ji2LhjZzB78gfH5A/RRlEM=</latexit>

< � >,< �q,l >

<latexit sha1_base64="OgcGedIdjP+SLA4Cqb17lBE20hg=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV1R9CBS9OKxgv2AdinZNNuGJtk1yQpl6Z/w4kERr/4db/4b03YP2vpg4PHeDDPzwkRwYz3vGy0tr6yurRc2iptb2zu7pb39holTTVmdxiLWrZAYJrhidcutYK1EMyJDwZrh8HbiN5+YNjxWD3aUsECSvuIRp8Q6qXXVMbwvyXW3VPYq3hR4kfg5KUOOWrf01enFNJVMWSqIMW3fS2yQEW05FWxc7KSGJYQOSZ+1HVVEMhNk03vH+NgpPRzF2pWyeKr+nsiINGYkQ9cpiR2YeW8i/ue1UxtdBhlXSWqZorNFUSqwjfHkedzjmlErRo4Qqrm7FdMB0YRaF1HRheDPv7xIGqcV/7zi3Z+Vqzd5HAU4hCM4AR8uoAp3UIM6UBDwDK/whh7RC3pHH7PWJZTPHMAfoM8fpJePtQ==</latexit>

< � >



Model A

Vector-like fermions

1st way for the   ‘s
<latexit sha1_base64="0BrPJUq+hKbgliBP9ny7Fg8c+KM=">AAAB73icbVC7SgNBFL0bXzG+opY2g0GwCruiaBm0sbCIYB6QLGF2dpIMmZ1dZ+4KYclP2FgoYuvv2Pk3TpItNPHAwOGcc5l7T5BIYdB1v53Cyura+kZxs7S1vbO7V94/aJo41Yw3WCxj3Q6o4VIo3kCBkrcTzWkUSN4KRjdTv/XEtRGxesBxwv2IDpToC0bRSu3unY2GlPTKFbfqzkCWiZeTCuSo98pf3TBmacQVMkmN6Xhugn5GNQom+aTUTQ1PKBvRAe9YqmjEjZ/N9p2QE6uEpB9r+xSSmfp7IqORMeMosMmI4tAselPxP6+TYv/Kz4RKUuSKzT/qp5JgTKbHk1BozlCOLaFMC7srYUOqKUNbUcmW4C2evEyaZ1Xvouren1dq13kdRTiCYzgFDy6hBrdQhwYwkPAMr/DmPDovzrvzMY8WnHzmEP7A+fwBZQSPiw==</latexit>

⇤

Most general <latexit sha1_base64="ZmMcfSmoCori3pScBgdp51aq3yo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Ae0oWw2k3bpZhN3N0Ip/RFePCji1d/jzX/jts1BWx8MPN6bYWZekAqujet+O4W19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3n1BpnsgHM07Rj+lA8ogzaqzUDnsCH0mtX664VXcOskq8nFQgR6Nf/uqFCctilIYJqnXXc1PjT6gynAmclnqZxpSyER1g11JJY9T+ZH7ulJxZJSRRomxJQ+bq74kJjbUex4HtjKkZ6mVvJv7ndTMTXfsTLtPMoGSLRVEmiEnI7HcScoXMiLEllClubyVsSBVlxiZUsiF4yy+vktZF1busuve1Sv0mj6MIJ3AK5+DBFdThDhrQBAYjeIZXeHNS58V5dz4WrQUnnzmGP3A+fwChuo8a</latexit>

d  4

<latexit sha1_base64="cE3NBbd1lshRJJu4TMC1ziiRMms=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cq9gPaUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8HoZuq3Hrk2QsUPOE64H9FBLELBKFqp070XgyFSrdVTr1xxq+4MZJl4OalAjnqv/NXtK5ZGPEYmqTEdz03Qz6hGwSSflLqp4QllIzrgHUtjGnHjZ7OTJ+TEKn0SKm0rRjJTf09kNDJmHAW2M6I4NIveVPzP66QYXvmZiJMUeczmi8JUElRk+j/pC80ZyrEllGlhbyVsSDVlaFMq2RC8xZeXSfOs6l1U3bvzSu06j6MIR3AMp+DBJdTgFurQAAYKnuEV3hx0Xpx352PeWnDymUP4A+fzB5JtkXE=</latexit>)

<latexit sha1_base64="Uk5v2BnTKxy5jfWfuJr5/7vUMRg=">AAACDnicbZDLSgMxFIYzXmu9jbp0EywFN5aZouiy6MZlBXuBzlgymbQNTSYhyYhl6BO48VXcuFDErWt3vo1pOwtt/SHw8Z9zODl/JBnVxvO+naXlldW19cJGcXNre2fX3dtvapEqTBpYMKHaEdKE0YQ0DDWMtKUiiEeMtKLh1aTeuidKU5HcmpEkIUf9hPYoRsZaXbccEKkpsxho2ucoQFIq8QCrAY6Fgb53l51Ux1235FW8qeAi+DmUQK561/0KYoFTThKDGdK643vShBlShmJGxsUg1UQiPER90rGYIE50mE3PGcOydWLYE8q+xMCp+3siQ1zrEY9sJ0dmoOdrE/O/Wic1vYswo4lMDUnwbFEvZdAIOMkGxlQRbNjIAsKK2r9CPEAKYWMTLNoQ/PmTF6FZrfhnFe/mtFS7zOMogENwBI6BD85BDVyDOmgADB7BM3gFb86T8+K8Ox+z1iUnnzkAf+R8/gCXsJvH</latexit>

✏� ⇡ 2 · 10�2

<latexit sha1_base64="KUc+4WT1FatKxTJJArUcJjn8C3Y=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV2WmKLosunFZwT6gMwyZNNOGZjIhyRTLMLjxV9y4UMStX+HOvzFtZ6GtB+7lcM69JPeEglGlHefbKq2srq1vlDcrW9s7u3v2/kFbJanEpIUTlshuiBRhlJOWppqRrpAExSEjnXB0M/U7YyIVTfi9ngjix2jAaUQx0kYK7CMvkghn46Cem+bmHhJCJg/QdQK76tScGeAycQtSBQWagf3l9ROcxoRrzJBSPdcR2s+Q1BQzkle8VBGB8AgNSM9QjmKi/Gx2Qg5PjdKHUSJNcQ1n6u+NDMVKTeLQTMZID9WiNxX/83qpjq78jHKRasLx/KEoZVAncJoH7FNJsGYTQxCW1PwV4iEymWiTWsWE4C6evEza9Zp7UXPuzquN6yKOMjgGJ+AMuOASNMAtaIIWwOARPINX8GY9WS/Wu/UxHy1Zxc4h+APr8wfiPpcV</latexit>v2
v1

⇡ 10
<latexit sha1_base64="nNWa4Qy/wN6Ae/V1B7K9qEG1ir0=">AAAB+HicbVBNS8NAEJ34WetHox69LBbRU0hE0YtQ9OKxgv2ANpTNZtMu3WzC7qYQS3+JFw+KePWnePPfuG1z0NYHA4/3ZpiZF6ScKe2639bK6tr6xmZpq7y9s7tXsfcPmirJJKENkvBEtgOsKGeCNjTTnLZTSXEccNoKhndTvzWiUrFEPOo8pX6M+4JFjGBtpJ5dyU8VukGu43VDNkJez666jjsDWiZeQapQoN6zv7phQrKYCk04Vqrjuan2x1hqRjidlLuZoikmQ9ynHUMFjqnyx7PDJ+jEKCGKEmlKaDRTf0+McaxUHgemM8Z6oBa9qfif18l0dO2PmUgzTQWZL4oyjnSCpimgkElKNM8NwUQycysiAywx0SarsgnBW3x5mTTPHe/ScR8uqrXbIo4SHMExnIEHV1CDe6hDAwhk8Ayv8GY9WS/Wu/Uxb12xiplD+APr8wfyLJFU</latexit>

y0s = 0.1÷ 1

And similarly
for

<latexit sha1_base64="f+mK00hVNl6pUhouKFwMWVuPF+c=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4kJKIoseiF48V7Ie0oWw203bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekAiujet+O0vLK6tr64WN4ubW9s5uaW+/oeNUMayzWMSqFVCNgkusG24EthKFNAoENoPhzcRvPqHSPJb3ZpSgH9G+5D3OqLFS66GbheQUx91S2a24U5BF4uWkDDlq3dJXJ4xZGqE0TFCt256bGD+jynAmcFzspBoTyoa0j21LJY1Q+9n03jE5tkpIerGyJQ2Zqr8nMhppPYoC2xlRM9Dz3kT8z2unpnflZ1wmqUHJZot6qSAmJpPnScgVMiNGllCmuL2VsAFVlBkbUdGG4M2/vEgaZxXvouLenZer13kcBTiEIzgBDy6hCrdQgzowEPAMr/DmPDovzrvzMWtdcvKZA/gD5/MHcK2Pkw==</latexit>

Yd,e

<latexit sha1_base64="3+6yvzyRE5Eo0yiTOrhr1pP4L/4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKplbaUDbbSbt0swm7G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6mfoPT6g0T+S9GacYxHQgecQZNVbyH3t5NulVa27dnYEsE68gNSjQ7FW/uv2EZTFKwwTVuuO5qQlyqgxnAieVbqYxpWxEB9ixVNIYdZDPjp2QE6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO96E3F/7xOZqKrIOcyzQxKNl8UZYKYhEw/J32ukBkxtoQyxe2thA2poszYfCo2BG/x5WXSOqt7F3X37rzWuC7iKMMRHMMpeHAJDbiFJvjAgMMzvMKbI50X5935mLeWnGLmEP7A+fwBCYOO1Q==</latexit>

Yu

<latexit sha1_base64="Fn5ULUMgk0542cEA/aIPLV1w7R8=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2AR3FhmisUui25cVrAX6Iwlk0nb0MwkJBmxDH0VN76KGxeKdCe+jGk7UG39IfDznXM4OX8gGFXacb6s3Nr6xuZWfruws7u3f2AfHjUVTyQmDcwZl+0AKcJoTBqaakbaQhIUBYy0guHNtN56JFJRHt/rkSB+hPox7VGMtEFdu+oRoSgz1sMD6iEhJH+CCygWsOLhkGvoOg/pRXnctYtOyZkJrho3M0WQqd61J17IcRKRWGOGlOq4jtB+iqSmmJFxwUsUEQgPUZ90jI1RRJSfzi4cwzNDQtjj0rxYwxn9PZGiSKlRFJjOCOmBWq5N4X+1TqJ7VT+lsUg0ifF8US9hUHM4jQuGVBKs2cgYhCU1f4V4gCTC2oRaMCG4yyevmma55FZKzt1lsXadxZEHJ+AUnAMXXIEauAV10AAYPINX8A4+rBfrzfq0JvPWnJXNHIM/sr5/AC61pBM=</latexit>

✏� ⇡ ✏� ⇡ 5 · 10�2

E

<latexit sha1_base64="857nZMz12MzOYW5FSfRP2+ZgJ7s=">AAAB9XicbVDLSsNAFL2pr1pfVZduBovgqiRF0WXRjQsXFewD0lgmk0k7dDIJMxOlhP6HGxeKuPVf3Pk3TtMstPXAwOGcc7l3jp9wprRtf1ulldW19Y3yZmVre2d3r7p/0FFxKgltk5jHsudjRTkTtK2Z5rSXSIojn9OuP76e+d1HKhWLxb2eJNSL8FCwkBGsjfTQvzXRAA8y12l400G1ZtftHGiZOAWpQYHWoPrVD2KSRlRowrFSrmMn2suw1IxwOq30U0UTTMZ4SF1DBY6o8rL86ik6MUqAwliaJzTK1d8TGY6UmkS+SUZYj9SiNxP/89xUh5dexkSSairIfFGYcqRjNKsABUxSovnEEEwkM7ciMsISE22KqpgSnMUvL5NOo+6c1+27s1rzqqijDEdwDKfgwAU04QZa0AYCEp7hFd6sJ+vFerc+5tGSVcwcwh9Ynz/eYZIZ</latexit>

⇤[12]

<latexit sha1_base64="+HnGxewdFXhuqvKXSN5Ll52hDt4=">AAAB9XicbVC7TsMwFL0pr1JeBUYWiwqJqUpKEYwVLAwMRaIPKQ2V4zitVceJbAdURf0PFgYQYuVf2Pgb3DYDtBzJ0tE55+peHz/hTGnb/rYKK6tr6xvFzdLW9s7uXnn/oK3iVBLaIjGPZdfHinImaEszzWk3kRRHPqcdf3Q99TuPVCoWi3s9TqgX4YFgISNYG+mhd2uiAe5nbu3Mm/TLFbtqz4CWiZOTCuRo9stfvSAmaUSFJhwr5Tp2or0MS80Ip5NSL1U0wWSEB9Q1VOCIKi+bXT1BJ0YJUBhL84RGM/X3RIYjpcaRb5IR1kO16E3F/zw31eGllzGRpJoKMl8UphzpGE0rQAGTlGg+NgQTycytiAyxxESbokqmBGfxy8ukXas651X7rl5pXOV1FOEIjuEUHLiABtxAE1pAQMIzvMKb9WS9WO/WxzxasPKZQ/gD6/MH4W6SGw==</latexit>

⇤[23] <latexit sha1_base64="wnNI0IQcduQ2emh37gNfaKwN6zA=">AAAB/XicbVDJSgNBEK1xjXEbl5uXxiB4CGFGFD2EEPTiMYJZIDOGnk5P0qRnsbtHiEPwV7x4UMSr/+HNv7GTzEETHxQ83quiqp4XcyaVZX0bC4tLyyurubX8+sbm1ra5s9uQUSIIrZOIR6LlYUk5C2ldMcVpKxYUBx6nTW9wNfabD1RIFoW3ahhTN8C9kPmMYKWljrlfduI+qxRR2SF9dpfeF/mo0jELVsmaAM0TOyMFyFDrmF9ONyJJQENFOJaybVuxclMsFCOcjvJOImmMyQD3aFvTEAdUuunk+hE60koX+ZHQFSo0UX9PpDiQchh4ujPAqi9nvbH4n9dOlH/hpiyME0VDMl3kJxypCI2jQF0mKFF8qAkmgulbEeljgYnSgeV1CPbsy/OkcVKyz0rWzWmhepnFkYMDOIRjsOEcqnANNagDgUd4hld4M56MF+Pd+Ji2LhjZzB78gfH5A/RRlEM=</latexit>

< � >,< �q,l >

<latexit sha1_base64="OgcGedIdjP+SLA4Cqb17lBE20hg=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV1R9CBS9OKxgv2AdinZNNuGJtk1yQpl6Z/w4kERr/4db/4b03YP2vpg4PHeDDPzwkRwYz3vGy0tr6yurRc2iptb2zu7pb39holTTVmdxiLWrZAYJrhidcutYK1EMyJDwZrh8HbiN5+YNjxWD3aUsECSvuIRp8Q6qXXVMbwvyXW3VPYq3hR4kfg5KUOOWrf01enFNJVMWSqIMW3fS2yQEW05FWxc7KSGJYQOSZ+1HVVEMhNk03vH+NgpPRzF2pWyeKr+nsiINGYkQ9cpiR2YeW8i/ue1UxtdBhlXSWqZorNFUSqwjfHkedzjmlErRo4Qqrm7FdMB0YRaF1HRheDPv7xIGqcV/7zi3Z+Vqzd5HAU4hCM4AR8uoAp3UIM6UBDwDK/whh7RC3pHH7PWJZTPHMAfoM8fpJePtQ==</latexit>

< � >



<latexit sha1_base64="pFqe/+90S3DVPHeTo5DhoOkdvGU=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEF1ISH+iqFHXhskJf0IYwmU7SoZMHMxOhhn6JGxeKuPVT3Pk3TtsstPXAvRzOuZe5c7yEM6ks69sorKyurW8UN0tb2zu7ZXNvvy3jVBDaIjGPRdfDknIW0ZZiitNuIigOPU473uh26nceqZAsjppqnFAnxEHEfEaw0pJrlgP3HNVqKHBvTnVrumbFqlozoGVi56QCORqu+dUfxCQNaaQIx1L2bCtRToaFYoTTSamfSppgMsIB7Wka4ZBKJ5sdPkHHWhkgPxa6IoVm6u+NDIdSjkNPT4ZYDeWiNxX/83qp8q+djEVJqmhE5g/5KUcqRtMU0IAJShQfa4KJYPpWRIZYYKJ0ViUdgr345WXSPqval1Xr4aJSv8vjKMIhHMEJ2HAFdbiHBrSAQArP8ApvxpPxYrwbH/PRgpHvHMAfGJ8/ESCRag==</latexit>

g3 >> gB , gT
<latexit sha1_base64="VKnI/kXWOhEcr8bDBqxf0ZOVotY=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyip5qIohehqAePFewHtCFMtpt26WYTdjdiCf0rXjwo4tU/4s1/47bNQVsfDDzem2FmXpBwprTjfFuFpeWV1bXiemljc2t7x94tN1WcSkIbJOaxbAegKGeCNjTTnLYTSSEKOG0Fw5uJ33qkUrFYPOhRQr0I+oKFjIA2km+X+/41vsL9oxPFRBd4MgDfrjhVZwq8SNycVFCOum9/dXsxSSMqNOGgVMd1Eu1lIDUjnI5L3VTRBMgQ+rRjqICIKi+b3j7Gh0bp4TCWpoTGU/X3RAaRUqMoMJ0R6IGa9ybif14n1eGllzGRpJoKMlsUphzrGE+CwD0mKdF8ZAgQycytmAxAAtEmrpIJwZ1/eZE0T6vuedW5P6vUbvM4imgfHaBj5KILVEN3qI4aiKAn9Ixe0Zs1tl6sd+tj1lqw8pk99AfW5w9JdpNT</latexit>

gB = g0/sin↵
<latexit sha1_base64="mDugYSGIAr+8YoDcmcgPqlHT+VQ=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSyip5qIohehoAePFfoFbQib7aZdusmG3Y1YQv+KFw+KePWPePPfuG1z0NYHA4/3ZpiZFyScKe0431ZhZXVtfaO4Wdra3tnds/fLLSVSSWiTCC5kJ8CKchbTpmaa004iKY4CTtvB6Hbqtx+pVEzEDT1OqBfhQcxCRrA2km+XB34D3aDByRkRqod5MsS+XXGqzgxombg5qUCOum9/9fqCpBGNNeFYqa7rJNrLsNSMcDop9VJFE0xGeEC7hsY4osrLZrdP0LFR+igU0lSs0Uz9PZHhSKlxFJjOCOuhWvSm4n9eN9XhtZexOEk1jcl8UZhypAWaBoH6TFKi+dgQTCQztyIyxBITbeIqmRDcxZeXSeu86l5WnYeLSu0uj6MIh3AEp+DCFdTgHurQBAJP8Ayv8GZNrBfr3fqYtxasfOYA/sD6/AFeAJNg</latexit>

gT = g0/cos↵

<latexit sha1_base64="acA8tHYm5FY1P6ToPU/AWj3n2hw=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGC/cA2lM122y7dbMLuRCihP8KLB0W8+nu8+W/ctDlo64OBx3szzMwLYikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJko04w0WyUi3A2q4FIo3UKDk7VhzGgaSt4Lxbea3nrg2IlIPOIm5H9KhEgPBKFqp9dhLq+fTYq9UdivuDGSZeDkpQ456r/TV7UcsCblCJqkxHc+N0U+pRsEknxa7ieExZWM65B1LFQ258dPZuVNyapU+GUTalkIyU39PpDQ0ZhIGtjOkODKLXib+53USHFz7qVBxglyx+aJBIglGJPud9IXmDOXEEsq0sLcSNqKaMrQJZSF4iy8vk2a14l1W3PuLcu0mj6MAx3ACZ+DBFdTgDurQAAZjeIZXeHNi58V5dz7mrStOPnMEf+B8/gBPOY7k</latexit>

Z23

<latexit sha1_base64="Gt2VLXiaQR9q6WfczmSJxl4kMHY=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ6KrtV0WPRi8cK9gPbpWTTbBuaTdYkK5Slf8KLB0W8+ne8+W/MtnvQ1gcDj/dmmJkXxJxp47rfztLyyuraemGjuLm1vbNb2ttvapkoQhtEcqnaAdaUM0EbhhlO27GiOAo4bQWjm8xvPVGlmRT3ZhxTP8IDwUJGsLFS++Gkl1bPJsVeqexW3CnQIvFyUoYc9V7pq9uXJImoMIRjrTueGxs/xcowwumk2E00jTEZ4QHtWCpwRLWfTu+doGOr9FEolS1h0FT9PZHiSOtxFNjOCJuhnvcy8T+vk5jwyk+ZiBNDBZktChOOjETZ86jPFCWGjy3BRDF7KyJDrDAxNqIsBG/+5UXSrFa8i4p7d16uXedxFOAQjuAUPLiEGtxCHRpAgMMzvMKb8+i8OO/Ox6x1yclnDuAPnM8fsImPFQ==</latexit>

Z 0
23

<latexit sha1_base64="qFkR4oN9YevulXiOZir90dA61Bw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cq9gPbUjbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDPPj6Uw6LrfTmFldW19o7hZ2tre2d0r7x80TZRoxhsskpFu+9RwKRRvoEDJ27HmNPQlb/njm8xvPXFtRKQecBLzXkiHSgSCUbTS/WOpX664VXcGsky8nFQgR71f/uoOIpaEXCGT1JiO58bYS6lGwSSflrqJ4TFlYzrkHUsVDbnppbNLp+TEKgMSRNqWQjJTf0+kNDRmEvq2M6Q4MoteJv7ndRIMrnqpUHGCXLH5oiCRBCOSvU0GQnOGcmIJZVrYWwkbUU0Z2nCyELzFl5dJ86zqXVTdu/NK7TqPowhHcAyn4MEl1OAW6tAABgE8wyu8OWPnxXl3PuatBSefOYQ/cD5/AO55jPY=</latexit>

Z

<latexit sha1_base64="yx47cb55/LMFg7jt+/huowqa64A=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48V7Ae2oWy223bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZeEEth0HW/ncLa+sbmVnG7tLO7t39QPjxqmSjRjDdZJCPdCajhUijeRIGSd2LNaRhI3g4mt5nffuLaiEg94DTmfkhHSgwFo2il9mM/9WqzUr9ccavuHGSVeDmpQI5Gv/zVG0QsCblCJqkxXc+N0U+pRsEkn5V6ieExZRM64l1LFQ258dP5uTNyZpUBGUbalkIyV39PpDQ0ZhoGtjOkODbLXib+53UTHF77qVBxglyxxaJhIglGJPudDITmDOXUEsq0sLcSNqaaMrQJZSF4yy+vklat6l1W3fuLSv0mj6MIJ3AK5+DBFdThDhrQBAYTeIZXeHNi58V5dz4WrQUnnzmGP3A+fwBMLI7i</latexit>

Z12

E
<latexit sha1_base64="857nZMz12MzOYW5FSfRP2+ZgJ7s=">AAAB9XicbVDLSsNAFL2pr1pfVZduBovgqiRF0WXRjQsXFewD0lgmk0k7dDIJMxOlhP6HGxeKuPVf3Pk3TtMstPXAwOGcc7l3jp9wprRtf1ulldW19Y3yZmVre2d3r7p/0FFxKgltk5jHsudjRTkTtK2Z5rSXSIojn9OuP76e+d1HKhWLxb2eJNSL8FCwkBGsjfTQvzXRAA8y12l400G1ZtftHGiZOAWpQYHWoPrVD2KSRlRowrFSrmMn2suw1IxwOq30U0UTTMZ4SF1DBY6o8rL86ik6MUqAwliaJzTK1d8TGY6UmkS+SUZYj9SiNxP/89xUh5dexkSSairIfFGYcqRjNKsABUxSovnEEEwkM7ciMsISE22KqpgSnMUvL5NOo+6c1+27s1rzqqijDEdwDKfgwAU04QZa0AYCEp7hFd6sJ+vFerc+5tGSVcwcwh9Ynz/eYZIZ</latexit>

⇤[12]

<latexit sha1_base64="+HnGxewdFXhuqvKXSN5Ll52hDt4=">AAAB9XicbVC7TsMwFL0pr1JeBUYWiwqJqUpKEYwVLAwMRaIPKQ2V4zitVceJbAdURf0PFgYQYuVf2Pgb3DYDtBzJ0tE55+peHz/hTGnb/rYKK6tr6xvFzdLW9s7uXnn/oK3iVBLaIjGPZdfHinImaEszzWk3kRRHPqcdf3Q99TuPVCoWi3s9TqgX4YFgISNYG+mhd2uiAe5nbu3Mm/TLFbtqz4CWiZOTCuRo9stfvSAmaUSFJhwr5Tp2or0MS80Ip5NSL1U0wWSEB9Q1VOCIKi+bXT1BJ0YJUBhL84RGM/X3RIYjpcaRb5IR1kO16E3F/zw31eGllzGRpJoKMl8UphzpGE0rQAGTlGg+NgQTycytiAyxxESbokqmBGfxy8ukXas651X7rl5pXOV1FOEIjuEUHLiABtxAE1pAQMIzvMKb9WS9WO/WxzxasPKZQ/gD6/MH4W6SGw==</latexit>

⇤[23]

<latexit sha1_base64="cE3NBbd1lshRJJu4TMC1ziiRMms=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cq9gPaUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8HoZuq3Hrk2QsUPOE64H9FBLELBKFqp070XgyFSrdVTr1xxq+4MZJl4OalAjnqv/NXtK5ZGPEYmqTEdz03Qz6hGwSSflLqp4QllIzrgHUtjGnHjZ7OTJ+TEKn0SKm0rRjJTf09kNDJmHAW2M6I4NIveVPzP66QYXvmZiJMUeczmi8JUElRk+j/pC80ZyrEllGlhbyVsSDVlaFMq2RC8xZeXSfOs6l1U3bvzSu06j6MIR3AMp+DBJdTgFurQAAYKnuEV3hx0Xpx352PeWnDymUP4A+fzB5JtkXE=</latexit>)
EWPT

<latexit sha1_base64="NpiRTOjSbmocMsitwR/Wmr17CmU=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBhZREFF0WdeGygn1AE8JkOmmHzkzCzEQpoeDGX3HjQhG3/oQ7/8ZJm4W2HrhwOOde7r0nTBhV2nG+rdLC4tLySnm1sra+sbllb++0VJxKTJo4ZrHshEgRRgVpaqoZ6SSSIB4y0g6HV7nfvidS0Vjc6VFCfI76gkYUI22kwN67DDJ13Bt7kvYHGkkZP0CPp3kFdtWpORPAeeIWpAoKNAL7y+vFOOVEaMyQUl3XSbSfIakpZmRc8VJFEoSHqE+6hgrEifKzyQ9jeGiUHoxiaUpoOFF/T2SIKzXioenkSA/UrJeL/3ndVEcXfkZFkmoi8HRRlDKoY5gHAntUEqzZyBCEJTW3QjxAEmFtYquYENzZl+dJ66TmntWc29Nq/bqIowz2wQE4Ai44B3VwAxqgCTB4BM/gFbxZT9aL9W59TFtLVjGzC/7A+vwB6baXsg==</latexit>

Bs,d ! µµ
<latexit sha1_base64="7NcP6GUSApfepr2JYgLy3UC8NV0=">AAAB/HicbVBNSwMxEJ2tX7V+rfboJVgEQSi7ouixoAePFewHtEvJpmkbmk2WJKssS/0rXjwo4tUf4s1/Y9ruQVsfDDzem2FmXhhzpo3nfTuFldW19Y3iZmlre2d3z90/aGqZKEIbRHKp2iHWlDNBG4YZTtuxojgKOW2F4+up33qgSjMp7k0a0yDCQ8EGjGBjpZ5bDruKDUcGKyUfkUaniPOeW/Gq3gxomfg5qUCOes/96vYlSSIqDOFY647vxSbIsDKMcDopdRNNY0zGeEg7lgocUR1ks+Mn6NgqfTSQypYwaKb+nshwpHUahbYzwmakF72p+J/XSczgKsiYiBNDBZkvGiQcGYmmSaA+U5QYnlqCiWL2VkRGWGFibF4lG4K/+PIyaZ5V/Yuqd3deqd3kcRThEI7gBHy4hBrcQh0aQCCFZ3iFN+fJeXHenY95a8HJZ8rwB87nD+4OlEw=</latexit>

b ! s+ ll
<latexit sha1_base64="Tq9/bIEeSPyTbnGVoO+myX0LBsw=">AAAB8XicbVDLSgNBEJz1GeMr6tHLYBA8hd2g6EUImoPHCOaByRJmJ73JkNnZZaZXCCF/4cWDIl79G2/+jZNkD5pY0FBUddPdFSRSGHTdb2dldW19YzO3ld/e2d3bLxwcNkycag51HstYtwJmQAoFdRQooZVoYFEgoRkMb6d+8wm0EbF6wFECfsT6SoSCM7TSY6cKEhm9uS53C0W35M5Al4mXkSLJUOsWvjq9mKcRKOSSGdP23AT9MdMouIRJvpMaSBgfsj60LVUsAuOPZxdP6KlVejSMtS2FdKb+nhizyJhRFNjOiOHALHpT8T+vnWJ45Y+FSlIExeeLwlRSjOn0fdoTGjjKkSWMa2FvpXzANONoQ8rbELzFl5dJo1zyLkru/XmxUs3iyJFjckLOiEcuSYXckRqpE04UeSav5M0xzovz7nzMW1ecbOaI/IHz+QM9V4/7</latexit>

�B = 2

<latexit sha1_base64="MviHW5OuiPmv3zgkCEyQtQ5qtJs=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRbBU9kVRY8FPXisYD+gXUo2TdvQbBKS2UpZ+k+8eFDEq//Em//GtN2Dtj4YeLw3w8y8WAtuIQi+vcLa+sbmVnG7tLO7t3/gHx41rEoNZXWqhDKtmFgmuGR14CBYSxtGkliwZjy6nfnNMTOWK/kIE82ihAwk73NKwEld39e6Y/hgCMQY9YSF6PrloBLMgVdJmJMyylHr+l+dnqJpwiRQQaxth4GGKCMGOBVsWuqklmlCR2TA2o5KkjAbZfPLp/jMKT3cV8aVBDxXf09kJLF2ksSuMyEwtMveTPzPa6fQv4kyLnUKTNLFon4qMCg8iwH3uGEUxMQRQg13t2I6JIZQcGGVXAjh8surpHFRCa8qwcNluXqXx1FEJ+gUnaMQXaMqukc1VEcUjdEzekVvXua9eO/ex6K14OUzx+gPvM8f3E6Tzg==</latexit>

pp ! ll

<latexit sha1_base64="PksbtycjlxjEUTdPM0OoD0KEebg="></latexit>

U(1)[3]Y ⇥ U(1)[12]B�L ⇥ U(1)[12]T3R

<latexit sha1_base64="zoetc+NtmYO3t/mdDNDGru0QVAk=">AAAB73icdVDLSsNAFJ34rPFVdelmsAh1E5L06a7gQpcV7EPaUCbTSTt0MokzE6GE/oQbF4q49Xfc+TdO2goqeuDC4Zx7ufceP2ZUKtv+MFZW19Y3NnNb5vbO7t5+/uCwLaNEYNLCEYtE10eSMMpJS1HFSDcWBIU+Ix1/cpH5nXsiJI34jZrGxAvRiNOAYqS01G0VnbPBrWkO8gXbOq9X3YoLbcu2a26pmhG3VnZL0NFKhgJYojnIv/eHEU5CwhVmSMqeY8fKS5FQFDMyM/uJJDHCEzQiPU05Con00vm9M3iqlSEMIqGLKzhXv0+kKJRyGvq6M0RqLH97mfiX10tUUPdSyuNEEY4Xi4KEQRXB7Hk4pIJgxaaaICyovhXiMRIIKx1RFsLXp/B/0nYtp2LZ1+VC43IZRw4cgxNQBA6ogQa4Ak3QAhgw8ACewLNxZzwaL8bronXFWM4cgR8w3j4BGniOug==</latexit>

U(1)Y

(an overall fit still lacking)

Phenomenology at         (universal)
<latexit sha1_base64="EhaOWrH/DUZVf1z9WZ6aiBm7mG4=">AAAB+3icdVDLSsNAFJ3UV42vWJduBovgKqTp013RjQsXFewD0hAmk2k7dPJgZiKW0F9x40IRt/6IO//GSVtBRQ8MHM45l3vn+AmjQlrWh1ZYW9/Y3Cpu6zu7e/sHxmGpJ+KUY9LFMYv5wEeCMBqRrqSSkUHCCQp9Rvr+9DL3+3eECxpHt3KWEDdE44iOKEZSSZ5R0vXhtYoHyMscu+rOoe4ZZcs8bzXsug0t07KadrWRE7tZs6uwopQcZbBCxzPeh0GM05BEEjMkhFOxEulmiEuKGZnrw1SQBOEpGhNH0QiFRLjZ4vY5PFVKAEcxVy+ScKF+n8hQKMQs9FUyRHIifnu5+JfnpHLUcjMaJakkEV4uGqUMyhjmRcCAcoIlmymCMKfqVogniCMsVV15CV8/hf+Tnm1W6qZ1Uyu3L1Z1FMExOAFnoAKaoA2uQAd0AQb34AE8gWdtrj1qL9rrMlrQVjNH4Ae0t0+6D5L2</latexit>

⇤[23]
<latexit sha1_base64="gTubpNIAyL34qg+c97C9ZNCMNPE="></latexit>

U(1)[3]Y ⇥ U(1)[12](B�L)/2 ⇥ U(1)[2]T3R
⇥ U(1)[1]T3R

<latexit sha1_base64="ywbmgL67J8+TfzN8ckvBIb/pC1Q=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8BPXiMaB6QLGF2MpsMmZ1dZnqFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVI44T7kd0oEQoGEUrPQx6571yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOpdVt37i0rtNo+jCEdwDKfgwRXU4A7q0AAGA3iGV3hzpPPivDsf89aCk88cwh84nz/2r42X</latexit>g3
<latexit sha1_base64="Xd6I63Sz22kyPx6N4/kjAoZNVSA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRDx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJaPZpygH9GB5CFn1FjpYdC77pUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3oXVff+vFK7zeMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w8Neo2m</latexit>gB

<latexit sha1_base64="kBNFONF13jG4FQ9kLiUTZELnz/I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK/YI2lM120y7d3YTdiVBC/4IXD4p49Q9589+YtDlo9cHA470ZZuYFsRQWXffLKa2tb2xulbcrO7t7+wfVw6OOjRLDeJtFMjK9gFouheZtFCh5LzacqkDybjC9y/3uIzdWRLqFs5j7io61CAWjmEvjYasyrNbcursA+Uu8gtSgQHNY/RyMIpYorpFJam3fc2P0U2pQMMnnlUFieUzZlI55P6OaKm79dHHrnJxlyoiEkclKI1moPydSqqydqSDrVBQndtXLxf+8foLhjZ8KHSfINVsuChNJMCL542QkDGcoZxmhzIjsVsIm1FCGWTx5CN7qy39J56LuXdXdh8ta47aIowwncArn4ME1NOAemtAGBhN4ghd4dZTz7Lw578vWklPMHMMvOB/fXVKNyg==</latexit>gT
<latexit sha1_base64="kBNFONF13jG4FQ9kLiUTZELnz/I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK/YI2lM120y7d3YTdiVBC/4IXD4p49Q9589+YtDlo9cHA470ZZuYFsRQWXffLKa2tb2xulbcrO7t7+wfVw6OOjRLDeJtFMjK9gFouheZtFCh5LzacqkDybjC9y/3uIzdWRLqFs5j7io61CAWjmEvjYasyrNbcursA+Uu8gtSgQHNY/RyMIpYorpFJam3fc2P0U2pQMMnnlUFieUzZlI55P6OaKm79dHHrnJxlyoiEkclKI1moPydSqqydqSDrVBQndtXLxf+8foLhjZ8KHSfINVsuChNJMCL542QkDGcoZxmhzIjsVsIm1FCGWTx5CN7qy39J56LuXdXdh8ta47aIowwncArn4ME1NOAemtAGBhN4ghd4dZTz7Lw578vWklPMHMMvOB/fXVKNyg==</latexit>gT

For every tree level effect at        , 4 parameters:                and
<latexit sha1_base64="1BOw4R3JlBhr6yzOyXK2I42guvY=">AAAB/nicbVBNS8NAEJ3Ur1q/ouLJy2IRPJSSVEWPRS8eK9hWbEPYbLft0s0m7G6EEgL+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy+IOVPacb6twtLyyupacb20sbm1vWPv7rVUlEhCmyTikbwPsKKcCdrUTHN6H0uKw4DTdjC6nvjtRyoVi8SdHsfUC/FAsD4jWBvJtw9CP33w09ppllVQF/N4iCso8O2yU3WmQIvEzUkZcjR8+6vbi0gSUqEJx0p1XCfWXoqlZoTTrNRNFI0xGeEB7RgqcEiVl07Pz9CxUXqoH0lTQqOp+nsixaFS4zAwnSHWQzXvTcT/vE6i+5deykScaCrIbFE/4UhHaJIF6jFJieZjQzCRzNyKyBBLTLRJrGRCcOdfXiStWtU9rzq3Z+X6VR5HEQ7hCE7AhQuoww00oAkEUniGV3iznqwX6936mLUWrHxmH/7A+vwByEaUtw==</latexit>

mZ23 ,↵, b
<latexit sha1_base64="+HnGxewdFXhuqvKXSN5Ll52hDt4=">AAAB9XicbVC7TsMwFL0pr1JeBUYWiwqJqUpKEYwVLAwMRaIPKQ2V4zitVceJbAdURf0PFgYQYuVf2Pgb3DYDtBzJ0tE55+peHz/hTGnb/rYKK6tr6xvFzdLW9s7uXnn/oK3iVBLaIjGPZdfHinImaEszzWk3kRRHPqcdf3Q99TuPVCoWi3s9TqgX4YFgISNYG+mhd2uiAe5nbu3Mm/TLFbtqz4CWiZOTCuRo9stfvSAmaUSFJhwr5Tp2or0MS80Ip5NSL1U0wWSEB9Q1VOCIKi+bXT1BJ0YJUBhL84RGM/X3RIYjpcaRb5IR1kO16E3F/zw31eGllzGRpJoKMl8UphzpGE0rQAGTlGg+NgQTycytiAyxxESbokqmBGfxy8ukXas651X7rl5pXOV1FOEIjuEUHLiABtxAE1pAQMIzvMKb9WS9WO/WxzxasPKZQ/gD6/MH4W6SGw==</latexit>

⇤[23]

<latexit sha1_base64="8XTJ4PLfPJ8E5HsXSz53r+I3aH4=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkWom5JURZdFNy5cVLAPaGOYTCbt0MmDmRshhPgrblwo4tYPceffOG2z0NYDFw7n3Mu997gxZxJM81srrayurW+UNytb2zu7e/r+QVdGiSC0QyIeib6LJeUspB1gwGk/FhQHLqc9d3I99XuPVEgWhfeQxtQO8ChkPiMYlOTo1foQxhTwg+dkt/mJkzVPc0evmQ1zBmOZWAWpoQJtR/8aehFJAhoC4VjKgWXGYGdYACOc5pVhImmMyQSP6EDREAdU2tns+Nw4Vopn+JFQFYIxU39PZDiQMg1c1RlgGMtFbyr+5w0S8C/tjIVxAjQk80V+wg2IjGkShscEJcBTRTARTN1qkDEWmIDKq6JCsBZfXibdZsM6b5h3Z7XWVRFHGR2iI1RHFrpALXSD2qiDCErRM3pFb9qT9qK9ax/z1pJWzFTRH2ifP/QXlFE=</latexit>

(✓dL)23

<latexit sha1_base64="kMA3U1I4fxHDSG7OgZU/QV9Z4ao=">AAACF3icbZBLS8NAEMc39VXjK+rRy2IRBCEmRVEPQtGLxwr2AU1aNttNu3TzcHcjlDTfwotfxYsHRbzqzW/jts1BWwcWfvOfGWbn78WMCmlZ31phYXFpeaW4qq+tb2xuGds7dRElHJMajljEmx4ShNGQ1CSVjDRjTlDgMdLwBtfjeuOBcEGj8E4OY+IGqBdSn2IkldQxTN27hI7PEU5HTtyno3Y5U4T7tM0UwyM4Te5VcnyRdYySZVqTgPNg51ACeVQ7xpfTjXASkFBihoRo2VYs3RRxSTEjme4kgsQID1CPtBSGKCDCTSd3ZfBAKV3oR1y9UMKJ+nsiRYEQw8BTnQGSfTFbG4v/1VqJ9M/dlIZxIkmIp4v8hEEZwbFJsEs5wZINFSDMqforxH2kTJLKSl2ZYM+ePA/1smmfmtbtSalyldtRBHtgHxwCG5yBCrgBVVADGDyCZ/AK3rQn7UV71z6mrQUtn9kFf0L7/AGSx57t</latexit>

b =
|�|2

|�l|2 + |�q|2/9

<latexit sha1_base64="EjspZngUW5fyvgJk9yHEIOKbbSk=">AAACC3icbVC7TsMwFHV4lvIKMLJYrZCYqqS0grESDIxF6ks0UeQ4bmvVToLtVKqi7Cz8CgsDCLHyA2z8DW6bAVqOZOnonHN1fY8fMyqVZX0ba+sbm1vbhZ3i7t7+waF5dNyRUSIwaeOIRaLnI0kYDUlbUcVILxYEcZ+Rrj++nvndCRGSRmFLTWPicjQM6YBipLTkmSXupfdeWr3IMmeodI7DmhPQCaw7DwkKYIt0PLNsVaw54Cqxc1IGOZqe+eUEEU44CRVmSMq+bcXKTZFQFDOSFZ1EkhjhMRqSvqYh4kS66fyWDJ5pJYCDSOgXKjhXf0+kiEs55b5OcqRGctmbif95/UQNrtyUhnGiSIgXiwYJgyqCs2JgQAXBik01QVhQ/VeIR0ggrHR9RV2CvXzyKulUK3a9Yt3Vyo2bvI4COAUlcA5scAka4BY0QRtg8AiewSt4M56MF+Pd+FhE14x85gT8gfH5A+Xdmk8=</latexit>

mZ23 & 4÷ 5 TeV

<latexit sha1_base64="qsv2+nyZ/i9CP8lCUL5OHtjxsyY=">AAACCHicbVC7SgNBFJ31GdfXqqWFg0GwkGQ3RLRIEbSxjGAekA3h7uxsMmT24cysEEJKG3/FxkIRWz/Bzr9xkmyhiQcuHM65l3vv8RLOpLLtb2NpeWV1bT23YW5ube/sWnv7DRmngtA6iXksWh5IyllE64opTluJoBB6nDa9wfXEbz5QIVkc3alhQjsh9CIWMAJKS13ryCmWcQV7lfKZe5+Cj02nWKqorgs86UOl1LXydsGeAi8SJyN5lKHWtb5cPyZpSCNFOEjZduxEdUYgFCOcjk03lTQBMoAebWsaQUhlZzR9ZIxPtOLjIBa6IoWn6u+JEYRSDkNPd4ag+nLem4j/ee1UBZedEYuSVNGIzBYFKccqxpNUsM8EJYoPNQEimL4Vkz4IIEpnZ+oQnPmXF0mjVHDOC/ZtOV+9yuLIoUN0jE6Rgy5QFd2gGqojgh7RM3pFb8aT8WK8Gx+z1iUjmzlAf2B8/gCjPpaV</latexit>

1/4 < b < 4, 1/2 < t↵ < 2

<latexit sha1_base64="tTQ1tdo0SKPamQd8dahLCX+SlXg="></latexit>

mZ0
23

mZ23

=
g3
g0

(1 + b)t↵p
b(1 + t2↵)

Near MFV in the b,t,   - sector<latexit sha1_base64="XnYwJp1FpdaFNvdWnkiIjOe1mVI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbTbt0swm7E6GE/gUvHhTx6h/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKOZSH2k6qNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bH7rjJxZZUjCWNtSSObq74mMRsZMo8B2RhTHZtnLxf+8XorhjZ8JlaTIFVssClNJMCb542QoNGcop5ZQpoW9lbAx1ZShjadiQ/CWX14l7Yu6d1V3Hy5rjdsijjKcwCmcgwfX0IB7aEILGIzhGV7hzYmcF+fd+Vi0lpxi5hj+wPn8ASJ/jkw=</latexit>⌧
<latexit sha1_base64="hJnCJ9MnIhnyFhexmFVB9+IbxhU="></latexit>

L ⇡
g02

mZ2
23

(UL3bU
⇤
L3q)

2
O

bq
1 q = s, dE.g.



<latexit sha1_base64="M0syB3MMWLPx6a5LdFrcuaNiD4w=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd2g6EUImIPHiOaByRJmJ73JkNnZZWZWCCF/4cWDIl79G2/+jZNkD5pY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4bOg4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDP1m0+oNI/lgxkl6Ee0L3nIGTVWeuxUURhK7q/L3ULRLbkzkGXiZaQIGWrdwlenF7M0QmmYoFq3PTcx/pgqw5nASb6TakwoG9I+ti2VNELtj2cXT8ipVXokjJUtachM/T0xppHWoyiwnRE1A73oTcX/vHZqwit/zGWSGpRsvihMBTExmb5PelwhM2JkCWWK21sJG1BFmbEh5W0I3uLLy6RRLnkXJffuvFipZnHk4BhO4Aw8uIQK3EIN6sBAwjO8wpujnRfn3fmYt6442cwR/IHz+QNXPZAM</latexit>

�S = 2
<latexit sha1_base64="3DE7jUewBqhL4nG3o3B7kKJgXTk=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd2g6EUIJAePEcwDkyXMTmaTIbOzy0yvEEL+wosHRbz6N978GyfJHjSxoKGo6qa7K0ikMOi6387a+sbm1nZuJ7+7t39wWDg6bpo41Yw3WCxj3Q6o4VIo3kCBkrcTzWkUSN4KRtWZ33ri2ohYPeA44X5EB0qEglG00mO3xiVSUr0t9wpFt+TOQVaJl5EiZKj3Cl/dfszSiCtkkhrT8dwE/QnVKJjk03w3NTyhbEQHvGOpohE3/mR+8ZScW6VPwljbUkjm6u+JCY2MGUeB7YwoDs2yNxP/8zophjf+RKgkRa7YYlGYSoIxmb1P+kJzhnJsCWVa2FsJG1JNGdqQ8jYEb/nlVdIsl7yrknt/WazUsjhycApncAEeXEMF7qAODWCg4Ble4c0xzovz7nwsWtecbOYE/sD5/AE+3Y/8</latexit>

�C = 2
<latexit sha1_base64="/2L06CflEl6UdwgmDgLbXpnXJGo=">AAACAHicbVDLSgMxFM3UV62vURcu3ASL4KrMiKLLgi4ENxXsAzqlZNJMG5pJhuSOUoZu/BU3LhRx62e4829M21lo6+FeOJxzL8k9YSK4Ac/7dgpLyyura8X10sbm1vaOu7vXMCrVlNWpEkq3QmKY4JLVgYNgrUQzEoeCNcPh1cRvPjBtuJL3MEpYJyZ9ySNOCVip6x7cBpr3B0C0Vo84SDgOZGqr65a9ijcFXiR+TsooR63rfgU9RdOYSaCCGNP2vQQ6GdHAqWDjUpAalhA6JH3WtlSSmJlONj1gjI+t0sOR0rYl4Kn6eyMjsTGjOLSTMYGBmfcm4n9eO4XospNxmaTAJJ09FKUCg8KTNHCPa0ZBjCwhVHP7V0wHRBMKNrOSDcGfP3mRNE4r/nnFuzsrV6/zOIroEB2hE+SjC1RFN6iG6oiiMXpGr+jNeXJenHfnYzZacPKdffQHzucPsySWeg==</latexit>

K ! ⇡⌫⌫
<latexit sha1_base64="vRYKVQaShaWMfOrbLz7ty0dONrY=">AAAB+nicbVDLSgNBEJz1GeNro0cvg0HwFHZ9oMeAHjxGMA/ILmF20psMmdlZZmYNIeZTvHhQxKtf4s2/cZLsQRMLGoqqbrq7opQzbTzv21lZXVvf2CxsFbd3dvf23dJBQ8tMUahTyaVqRUQDZwnUDTMcWqkCIiIOzWhwM/Wbj6A0k8mDGaUQCtJLWMwoMVbquKVAZIFivb4hSskhPoeOW/Yq3gx4mfg5KaMctY77FXQlzQQkhnKiddv3UhOOiTKMcpgUg0xDSuiA9KBtaUIE6HA8O32CT6zSxbFUthKDZ+rviTERWo9EZDsFMX296E3F/7x2ZuLrcMySNDOQ0PmiOOPYSDzNAXeZAmr4yBJCFbO3YtonilBj0yraEPzFl5dJ46ziX1a8+4ty9TaPo4CO0DE6RT66QlV0h2qojigaomf0it6cJ+fFeXc+5q0rTj5ziP7A+fwBNJaT9g==</latexit>

µ ! 3e

<latexit sha1_base64="cE3NBbd1lshRJJu4TMC1ziiRMms=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cq9gPaUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80jUo14w2mpNLtgBouRcwbKFDydqI5jQLJW8HoZuq3Hrk2QsUPOE64H9FBLELBKFqp070XgyFSrdVTr1xxq+4MZJl4OalAjnqv/NXtK5ZGPEYmqTEdz03Qz6hGwSSflLqp4QllIzrgHUtjGnHjZ7OTJ+TEKn0SKm0rRjJTf09kNDJmHAW2M6I4NIveVPzP66QYXvmZiJMUeczmi8JUElRk+j/pC80ZyrEllGlhbyVsSDVlaFMq2RC8xZeXSfOs6l1U3bvzSu06j6MIR3AMp+DBJdTgFurQAAYKnuEV3hx0Xpx352PeWnDymUP4A+fzB5JtkXE=</latexit>)
<latexit sha1_base64="qQ8yrG35Y78j3R5qV0QGS3mvHgA=">AAACB3icbVDLSgMxFM34rPU16lKQYBFclUxRdFnQhcsKfWFnGDKZTBuazIxJRihDd278FTcuFHHrL7jzb0zbWWjrgcDhnHO5uSdIOVMaoW9raXlldW29tFHe3Nre2bX39tsqySShLZLwRHYDrChnMW1ppjntppJiEXDaCYZXE7/zQKViSdzUo5R6AvdjFjGCtZF8+0j4+Z2fO7Xx2O1rkxPQQci9z3AIm7Tt2xVURVPAReIUpAIKNHz7yw0Tkgkaa8KxUj0HpdrLsdSMcDouu5miKSZD3Kc9Q2MsqPLy6R1jeGKUEEaJNC/WcKr+nsixUGokApMUWA/UvDcR//N6mY4uvZzFaaZpTGaLooxDncBJKTBkkhLNR4ZgIpn5KyQDLDHRprqyKcGZP3mRtGtV57yKbs8q9euijhI4BMfgFDjgAtTBDWiAFiDgETyDV/BmPVkv1rv1MYsuWcXMAfgD6/MHtFeYjg==</latexit>

mZ12 & 100 TeV

<latexit sha1_base64="d9sX9sR9yZIWdXnt5cxZl/FRNyE="></latexit>

L ⇡
g02

mZ2
12

[(UR2sU
⇤
R2d)

2
Õ

sd
1 + (UR2cU

⇤
R2u)

2
Õ

cu
1 ]

<latexit sha1_base64="acA8tHYm5FY1P6ToPU/AWj3n2hw=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGC/cA2lM122y7dbMLuRCihP8KLB0W8+nu8+W/ctDlo64OBx3szzMwLYikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJko04w0WyUi3A2q4FIo3UKDk7VhzGgaSt4Lxbea3nrg2IlIPOIm5H9KhEgPBKFqp9dhLq+fTYq9UdivuDGSZeDkpQ456r/TV7UcsCblCJqkxHc+N0U+pRsEknxa7ieExZWM65B1LFQ258dPZuVNyapU+GUTalkIyU39PpDQ0ZhIGtjOkODKLXib+53USHFz7qVBxglyx+aJBIglGJPud9IXmDOXEEsq0sLcSNqKaMrQJZSF4iy8vk2a14l1W3PuLcu0mj6MAx3ACZ+DBFdTgDurQAAZjeIZXeHNi58V5dz7mrStOPnMEf+B8/gBPOY7k</latexit>

Z23

<latexit sha1_base64="Gt2VLXiaQR9q6WfczmSJxl4kMHY=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ6KrtV0WPRi8cK9gPbpWTTbBuaTdYkK5Slf8KLB0W8+ne8+W/MtnvQ1gcDj/dmmJkXxJxp47rfztLyyuraemGjuLm1vbNb2ttvapkoQhtEcqnaAdaUM0EbhhlO27GiOAo4bQWjm8xvPVGlmRT3ZhxTP8IDwUJGsLFS++Gkl1bPJsVeqexW3CnQIvFyUoYc9V7pq9uXJImoMIRjrTueGxs/xcowwumk2E00jTEZ4QHtWCpwRLWfTu+doGOr9FEolS1h0FT9PZHiSOtxFNjOCJuhnvcy8T+vk5jwyk+ZiBNDBZktChOOjETZ86jPFCWGjy3BRDF7KyJDrDAxNqIsBG/+5UXSrFa8i4p7d16uXedxFOAQjuAUPLiEGtxCHRpAgMMzvMKb8+i8OO/Ox6x1yclnDuAPnM8fsImPFQ==</latexit>

Z 0
23

<latexit sha1_base64="qFkR4oN9YevulXiOZir90dA61Bw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cq9gPbUjbbTbt0swm7E6GE/gMvHhTx6j/y5r9x0+agrQ8GHu/NMDPPj6Uw6LrfTmFldW19o7hZ2tre2d0r7x80TZRoxhsskpFu+9RwKRRvoEDJ27HmNPQlb/njm8xvPXFtRKQecBLzXkiHSgSCUbTS/WOpX664VXcGsky8nFQgR71f/uoOIpaEXCGT1JiO58bYS6lGwSSflrqJ4TFlYzrkHUsVDbnppbNLp+TEKgMSRNqWQjJTf0+kNDRmEvq2M6Q4MoteJv7ndRIMrnqpUHGCXLH5oiCRBCOSvU0GQnOGcmIJZVrYWwkbUU0Z2nCyELzFl5dJ86zqXVTdu/NK7TqPowhHcAyn4MEl1OAW6tAABgE8wyu8OWPnxXl3PuatBSefOYQ/cD5/AO55jPY=</latexit>

Z

<latexit sha1_base64="yx47cb55/LMFg7jt+/huowqa64A=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoseiF48V7Ae2oWy223bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZeEEth0HW/ncLa+sbmVnG7tLO7t39QPjxqmSjRjDdZJCPdCajhUijeRIGSd2LNaRhI3g4mt5nffuLaiEg94DTmfkhHSgwFo2il9mM/9WqzUr9ccavuHGSVeDmpQI5Gv/zVG0QsCblCJqkxXc+N0U+pRsEkn5V6ieExZRM64l1LFQ258dP5uTNyZpUBGUbalkIyV39PpDQ0ZhoGtjOkODbLXib+53UTHF77qVBxglyxxaJhIglGJPudDITmDOXUEsq0sLcSNqaaMrQJZSF4yy+vklat6l1W3fuLSv0mj6MIJ3AK5+DBFdThDhrQBAYTeIZXeHNi58V5dz4WrQUnnzmGP3A+fwBMLI7i</latexit>

Z12

E

<latexit sha1_base64="857nZMz12MzOYW5FSfRP2+ZgJ7s=">AAAB9XicbVDLSsNAFL2pr1pfVZduBovgqiRF0WXRjQsXFewD0lgmk0k7dDIJMxOlhP6HGxeKuPVf3Pk3TtMstPXAwOGcc7l3jp9wprRtf1ulldW19Y3yZmVre2d3r7p/0FFxKgltk5jHsudjRTkTtK2Z5rSXSIojn9OuP76e+d1HKhWLxb2eJNSL8FCwkBGsjfTQvzXRAA8y12l400G1ZtftHGiZOAWpQYHWoPrVD2KSRlRowrFSrmMn2suw1IxwOq30U0UTTMZ4SF1DBY6o8rL86ik6MUqAwliaJzTK1d8TGY6UmkS+SUZYj9SiNxP/89xUh5dexkSSairIfFGYcqRjNKsABUxSovnEEEwkM7ciMsISE22KqpgSnMUvL5NOo+6c1+27s1rzqqijDEdwDKfgwAU04QZa0AYCEp7hFd6sJ+vFerc+5tGSVcwcwh9Ynz/eYZIZ</latexit>

⇤[12]

<latexit sha1_base64="+HnGxewdFXhuqvKXSN5Ll52hDt4=">AAAB9XicbVC7TsMwFL0pr1JeBUYWiwqJqUpKEYwVLAwMRaIPKQ2V4zitVceJbAdURf0PFgYQYuVf2Pgb3DYDtBzJ0tE55+peHz/hTGnb/rYKK6tr6xvFzdLW9s7uXnn/oK3iVBLaIjGPZdfHinImaEszzWk3kRRHPqcdf3Q99TuPVCoWi3s9TqgX4YFgISNYG+mhd2uiAe5nbu3Mm/TLFbtqz4CWiZOTCuRo9stfvSAmaUSFJhwr5Tp2or0MS80Ip5NSL1U0wWSEB9Q1VOCIKi+bXT1BJ0YJUBhL84RGM/X3RIYjpcaRb5IR1kO16E3F/zw31eGllzGRpJoKMl8UphzpGE0rQAGTlGg+NgQTycytiAyxxESbokqmBGfxy8ukXas651X7rl5pXOV1FOEIjuEUHLiABtxAE1pAQMIzvMKb9WS9WO/WxzxasPKZQ/gD6/MH4W6SGw==</latexit>

⇤[23]

<latexit sha1_base64="o32teTEsn9z/i1d+pRCOPRpwD+w="></latexit>

U(1)[2]T3R
⇥ U(1)[1]T3R

<latexit sha1_base64="enPjdaiDLjj9OvuBSF229W4Edso=">AAACAHicdVDLSsNAFJ3UV42vqgsXbgaLUDclSZ/uCi50WaUvaGOYTKft0MmDmYlQQjb+ihsXirj1M9z5N07aCip64MLhnHu59x43ZFRIw/jQMiura+sb2U19a3tndy+3f9ARQcQxaeOABbznIkEY9UlbUslIL+QEeS4jXXd6kfrdO8IFDfyWnIXE9tDYpyOKkVSSkztqF8wzJ245cekmSW7jvmnZia7rTi5vFM/rVatiQaNoGDWrVE2JVStbJWgqJUUeLNF0cu+DYYAjj/gSMyRE3zRCaceIS4oZSfRBJEiI8BSNSV9RH3lE2PH8gQSeKmUIRwFX5Us4V79PxMgTYua5qtNDciJ+e6n4l9eP5Khux9QPI0l8vFg0ihiUAUzTgEPKCZZspgjCnKpbIZ4gjrBUmaUhfH0K/ycdq2hWisZ1Od+4XMaRBcfgBBSACWqgAa5AE7QBBgl4AE/gWbvXHrUX7XXRmtGWM4fgB7S3Tw2SlMs=</latexit>

U(1)[12]T3R

Phenomenology at          (universal)
<latexit sha1_base64="pQDJSuVmulamyt+oO5WRcf2ayw4=">AAAB+3icdVDLSsNAFJ3UV42vWpduBovgKiTp013RjQsXFewD2hAmk0k7dPJgZiKW0F9x40IRt/6IO//GSVtBRQ8MHM45l3vneAmjQprmh1ZYW9/Y3Cpu6zu7e/sHpcNyT8Qpx6SLYxbzgYcEYTQiXUklI4OEExR6jPS96WXu9+8IFzSObuUsIU6IxhENKEZSSW6prOujaxX3kZsNLduZQ90tVUzjvNWw6zY0DdNs2tVGTuxmza5CSyk5KmCFjlt6H/kxTkMSScyQEEPLTKSTIS4pZmSuj1JBEoSnaEyGikYoJMLJFrfP4alSfBjEXL1IwoX6fSJDoRCz0FPJEMmJ+O3l4l/eMJVBy8lolKSSRHi5KEgZlDHMi4A+5QRLNlMEYU7VrRBPEEdYqrryEr5+Cv8nPduw6oZ5U6u0L1Z1FMExOAFnwAJN0AZXoAO6AIN78ACewLM21x61F+11GS1oq5kj8APa2ye2/pL0</latexit>

⇤[12]
<latexit sha1_base64="gTubpNIAyL34qg+c97C9ZNCMNPE="></latexit>

U(1)[3]Y ⇥ U(1)[12](B�L)/2 ⇥ U(1)[2]T3R
⇥ U(1)[1]T3R

<latexit sha1_base64="ywbmgL67J8+TfzN8ckvBIb/pC1Q=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8BPXiMaB6QLGF2MpsMmZ1dZnqFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkQKg6777RRWVtfWN4qbpa3tnd298v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVI44T7kd0oEQoGEUrPQx6571yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOpdVt37i0rtNo+jCEdwDKfgwRXU4A7q0AAGA3iGV3hzpPPivDsf89aCk88cwh84nz/2r42X</latexit>g3
<latexit sha1_base64="Xd6I63Sz22kyPx6N4/kjAoZNVSA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRDx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJaPZpygH9GB5CFn1FjpYdC77pUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3oXVff+vFK7zeMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w8Neo2m</latexit>gB

<latexit sha1_base64="kBNFONF13jG4FQ9kLiUTZELnz/I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK/YI2lM120y7d3YTdiVBC/4IXD4p49Q9589+YtDlo9cHA470ZZuYFsRQWXffLKa2tb2xulbcrO7t7+wfVw6OOjRLDeJtFMjK9gFouheZtFCh5LzacqkDybjC9y/3uIzdWRLqFs5j7io61CAWjmEvjYasyrNbcursA+Uu8gtSgQHNY/RyMIpYorpFJam3fc2P0U2pQMMnnlUFieUzZlI55P6OaKm79dHHrnJxlyoiEkclKI1moPydSqqydqSDrVBQndtXLxf+8foLhjZ8KHSfINVsuChNJMCL542QkDGcoZxmhzIjsVsIm1FCGWTx5CN7qy39J56LuXdXdh8ta47aIowwncArn4ME1NOAemtAGBhN4ghd4dZTz7Lw578vWklPMHMMvOB/fXVKNyg==</latexit>gT
<latexit sha1_base64="kBNFONF13jG4FQ9kLiUTZELnz/I=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK/YI2lM120y7d3YTdiVBC/4IXD4p49Q9589+YtDlo9cHA470ZZuYFsRQWXffLKa2tb2xulbcrO7t7+wfVw6OOjRLDeJtFMjK9gFouheZtFCh5LzacqkDybjC9y/3uIzdWRLqFs5j7io61CAWjmEvjYasyrNbcursA+Uu8gtSgQHNY/RyMIpYorpFJam3fc2P0U2pQMMnnlUFieUzZlI55P6OaKm79dHHrnJxlyoiEkclKI1moPydSqqydqSDrVBQndtXLxf+8foLhjZ8KHSfINVsuChNJMCL542QkDGcoZxmhzIjsVsIm1FCGWTx5CN7qy39J56LuXdXdh8ta47aIowwncArn4ME1NOAemtAGBhN4ghd4dZTz7Lw578vWklPMHMMvOB/fXVKNyg==</latexit>gT

<latexit sha1_base64="e/7xBFLtgKdKwuHyaQ33I04Si4M=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KklR9FjQg8cK9oO2IWy2m3bp7ibsboQS8i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8MOFMG9f9dtbWNza3tks75d29/YPDytFxW8epIrRFYh6rbog15UzSlmGG026iKBYhp51wcjvzO09UaRbLRzNNqC/wSLKIEWys1BNB1gsyr57nQaXq1tw50CrxClKFAs2g8jUYxiQVVBrCsdZ9z02Mn2FlGOE0Lw9STRNMJnhE+5ZKLKj2s/nFOTq3yhBFsbIlDZqrvycyLLSeitB2CmzGetmbif95/dREN37GZJIaKsliUZRyZGI0ex8NmaLE8KklmChmb0VkjBUmxoZUtiF4yy+vkna95l3V3IfLauOuiKMEp3AGF+DBNTTgHprQAgISnuEV3hztvDjvzseidc0pZk7gD5zPH2PbkLw=</latexit>mZ12 andAt        3 par.s :
<latexit sha1_base64="857nZMz12MzOYW5FSfRP2+ZgJ7s=">AAAB9XicbVDLSsNAFL2pr1pfVZduBovgqiRF0WXRjQsXFewD0lgmk0k7dDIJMxOlhP6HGxeKuPVf3Pk3TtMstPXAwOGcc7l3jp9wprRtf1ulldW19Y3yZmVre2d3r7p/0FFxKgltk5jHsudjRTkTtK2Z5rSXSIojn9OuP76e+d1HKhWLxb2eJNSL8FCwkBGsjfTQvzXRAA8y12l400G1ZtftHGiZOAWpQYHWoPrVD2KSRlRowrFSrmMn2suw1IxwOq30U0UTTMZ4SF1DBY6o8rL86ik6MUqAwliaJzTK1d8TGY6UmkS+SUZYj9SiNxP/89xUh5dexkSSairIfFGYcqRjNKsABUxSovnEEEwkM7ciMsISE22KqpgSnMUvL5NOo+6c1+27s1rzqqijDEdwDKfgwAU04QZa0AYCEp7hFd6sJ+vFerc+5tGSVcwcwh9Ynz/eYZIZ</latexit>

⇤[12]

<latexit sha1_base64="2fh8R3fChe8AYNxdc9ZrM8sJQ1g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLUEFKUhRdFt24rGIf0MYwmUzaoZMHMzdCCdn4K25cKOLWz3Dn3zh9LLT1wIXDOfdy7z1eIrgCy/o2CkvLK6trxfXSxubW9o65u9dScSopa9JYxLLjEcUEj1gTOAjWSSQjoSdY2xtej/32I5OKx9E9jBLmhKQf8YBTAlpyzYNKDwYMyEOWnvq5m93lJ25m13LXLFtVawK8SOwZKaMZGq751fNjmoYsAiqIUl3bSsDJiAROBctLvVSxhNAh6bOuphEJmXKyyQM5PtaKj4NY6ooAT9TfExkJlRqFnu4MCQzUvDcW//O6KQSXTsajJAUW0emiIBUYYjxOA/tcMgpipAmhkutbMR0QSSjozEo6BHv+5UXSqlXt86p1e1auX83iKKJDdIQqyEYXqI5uUAM1EUU5ekav6M14Ml6Md+Nj2lowZjP76A+Mzx8a95YW</latexit>

(✓u,dR )12

<latexit sha1_base64="pFqe/+90S3DVPHeTo5DhoOkdvGU=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEF1ISH+iqFHXhskJf0IYwmU7SoZMHMxOhhn6JGxeKuPVT3Pk3TtsstPXAvRzOuZe5c7yEM6ks69sorKyurW8UN0tb2zu7ZXNvvy3jVBDaIjGPRdfDknIW0ZZiitNuIigOPU473uh26nceqZAsjppqnFAnxEHEfEaw0pJrlgP3HNVqKHBvTnVrumbFqlozoGVi56QCORqu+dUfxCQNaaQIx1L2bCtRToaFYoTTSamfSppgMsIB7Wka4ZBKJ5sdPkHHWhkgPxa6IoVm6u+NDIdSjkNPT4ZYDeWiNxX/83qp8q+djEVJqmhE5g/5KUcqRtMU0IAJShQfa4KJYPpWRIZYYKJ0ViUdgr345WXSPqval1Xr4aJSv8vjKMIhHMEJ2HAFdbiHBrSAQArP8ApvxpPxYrwbH/PRgpHvHMAfGJ8/ESCRag==</latexit>

g3 >> gB , gT
<latexit sha1_base64="VKnI/kXWOhEcr8bDBqxf0ZOVotY=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyip5qIohehqAePFewHtCFMtpt26WYTdjdiCf0rXjwo4tU/4s1/47bNQVsfDDzem2FmXpBwprTjfFuFpeWV1bXiemljc2t7x94tN1WcSkIbJOaxbAegKGeCNjTTnLYTSSEKOG0Fw5uJ33qkUrFYPOhRQr0I+oKFjIA2km+X+/41vsL9oxPFRBd4MgDfrjhVZwq8SNycVFCOum9/dXsxSSMqNOGgVMd1Eu1lIDUjnI5L3VTRBMgQ+rRjqICIKi+b3j7Gh0bp4TCWpoTGU/X3RAaRUqMoMJ0R6IGa9ybif14n1eGllzGRpJoKMlsUphzrGE+CwD0mKdF8ZAgQycytmAxAAtEmrpIJwZ1/eZE0T6vuedW5P6vUbvM4imgfHaBj5KILVEN3qI4aiKAn9Ixe0Zs1tl6sd+tj1lqw8pk99AfW5w9JdpNT</latexit>

gB = g0/sin↵
<latexit sha1_base64="mDugYSGIAr+8YoDcmcgPqlHT+VQ=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSyip5qIohehoAePFfoFbQib7aZdusmG3Y1YQv+KFw+KePWPePPfuG1z0NYHA4/3ZpiZFyScKe0431ZhZXVtfaO4Wdra3tnds/fLLSVSSWiTCC5kJ8CKchbTpmaa004iKY4CTtvB6Hbqtx+pVEzEDT1OqBfhQcxCRrA2km+XB34D3aDByRkRqod5MsS+XXGqzgxombg5qUCOum9/9fqCpBGNNeFYqa7rJNrLsNSMcDop9VJFE0xGeEC7hsY4osrLZrdP0LFR+igU0lSs0Uz9PZHhSKlxFJjOCOuhWvSm4n9eN9XhtZexOEk1jcl8UZhypAWaBoH6TFKi+dgQTCQztyIyxBITbeIqmRDcxZeXSeu86l5WnYeLSu0uj6MIh3AEp+DCFdTgHurQBAJP8Ayv8GZNrBfr3fqYtxasfOYA/sD6/AFeAJNg</latexit>

gT = g0/cos↵



<latexit sha1_base64="Ayepf72kTXAPhS3UcbJu6Y9Ldjw=">AAACB3icbZDLSgMxFIYzXmu9jboUJFgEQSgzRdGNUNCFywr2QttxyGTSNjTJDElGKEN3bnwVNy4UcesruPNtTKez0NYDgY//P4eT8wcxo0o7zre1sLi0vLJaWCuub2xubds7uw0VJRKTOo5YJFsBUoRRQeqaakZasSSIB4w0g+HVxG8+EKloJO70KCYeR31BexQjbSTfPuB++74CLyH307YzNnjSDQnTCGaGb5ecspMVnAc3hxLIq+bbX90wwgknQmOGlOq4Tqy9FElNMSPjYjdRJEZ4iPqkY1AgTpSXZneM4ZFRQtiLpHlCw0z9PZEirtSIB6aTIz1Qs95E/M/rJLp34aVUxIkmAk8X9RIGdQQnocCQSoI1GxlAWFLzV4gHSCKsTXRFE4I7e/I8NCpl96zs3J6Wqtd5HAWwDw7BMXDBOaiCG1ADdYDBI3gGr+DNerJerHfrY9q6YOUze+BPWZ8/8Z6XdQ==</latexit>

m2
Z = m2

Z0 + �m2
Z

<latexit sha1_base64="t0eufnIy5ok8OKTZN7wPtrAi+UE="></latexit>

�m2
Z = �s2W

m4
Z

mZ2
23

(a212 + a3)

<latexit sha1_base64="offg1Vr7n3VLXeZ3gaf5uHv6BXk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoseCHjxWsB/QLiWbZtvQJLskWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8MBHcWM/7RqW19Y3NrfJ2ZWd3b/+genjUNnGqKWvRWMS6GxLDBFesZbkVrJtoRmQoWCec3OZ+54lpw2P1aKcJCyQZKR5xSmwu9ZuGD6o1r+7NgVeJX5AaFGgOql/9YUxTyZSlghjT873EBhnRllPBZpV+alhC6ISMWM9RRSQzQTa/dYbPnDLEUaxdKYvn6u+JjEhjpjJ0nZLYsVn2cvE/r5fa6CbIuEpSyxRdLIpSgW2M88fxkGtGrZg6Qqjm7lZMx0QTal08FReCv/zyKmlf1P2ruvdwWWvcFXGU4QRO4Rx8uIYG3EMTWkBhDM/wCm9Iohf0jj4WrSVUzBzDH6DPH/VcjjA=</latexit>

 = Standard fermions in interaction basis

Phenomenology (details)

<latexit sha1_base64="seE0ekXKDeP5dvmPP/WX28Pcgvw="></latexit>

LZ12 =
g0

cos↵
Z12µ ̄�µ(T

[2]
3R � T [1]

3R) 

<latexit sha1_base64="ZLX/xOPctc8TmusKf+1lzc8jv10="></latexit>

LZ0
23

= g3Z
0
23µ ̄�µY

[3] 
<latexit sha1_base64="3Oz30e5NNp+Dsq66v9V+DL4AXB8="></latexit>

LZ23 = g0Z23µ ̄�µŶ
[23] 

<latexit sha1_base64="lZyzt8ACbk21GeQx+URLFVhxaug="></latexit>

LZ = LSM
Z + g0sW

m2
Z

mZ2
23

Zµ ̄�µ(a12Ŷ
[23] + a3Y

[3]) 

<latexit sha1_base64="bHVSwPc5+hRm6/9Vsq5QlgYCP64=">AAACE3icbZDLSsNAFIYn9VbjLerSTbAIVaEkVdGNUNCFywr2Ak0bTqaTdujkwsxEKCHv4MZXceNCEbdu3Pk2Ti+Itv4w8PGfczhzfi9mVEjL+tJyC4tLyyv5VX1tfWNzy9jeqYso4ZjUcMQi3vRAEEZDUpNUMtKMOYHAY6ThDa5G9cY94YJG4Z0cxqQdQC+kPsUgleUaR+CeXOqOzwGnXpYK1wEW96FTxj9UtI+9w045c42CVbLGMufBnkIBTVV1jU+nG+EkIKHEDIRo2VYs2ylwSTEjme4kgsSAB9AjLYUhBES00/FNmXmgnK7pR1y9UJpj9/dECoEQw8BTnQHIvpitjcz/aq1E+hftlIZxIkmIJ4v8hJkyMkcBmV3KCZZsqAAwp+qvJu6DykeqGHUVgj178jzUyyX7rGTdnhYq19M48mgP7aMistE5qqAbVEU1hNEDekIv6FV71J61N+190prTpjO76I+0j2/1NZzw</latexit>

a3 =
b

s2↵c
2
↵(1 + b)2

<latexit sha1_base64="Fe0dotHBLZ+nmxBx+W3QvpHq/bg=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQiiUpim6Egi5cVrAPaEq4mU7aoZMHMxOhhHyEG3/FjQtF3Lpw5984bSNo64ELZ865l7n3eDFnUlnWl1FYWl5ZXSuulzY2t7Z3zN29lowSQWiTRDwSHQ8k5SykTcUUp51YUAg8Ttve6Grit++pkCwK79Q4pr0ABiHzGQGlJdesgJvateyy5PgCSEoi5TrA4yHgE+zhn0eW2hUvc82yVbWmwIvEzkkZ5Wi45qfTj0gS0FARDlJ2bStWvRSEYoTTrOQkksZARjCgXU1DCKjspdOjMnyklT72I6ErVHiq/p5IIZByHHi6MwA1lPPeRPzP6ybKv+ilLIwTRUMy+8hPOFYRniSE+0xQovhYEyCC6V0xGYJOR+kcSzoEe/7kRdKqVe2zqnV7Wq5f53EU0QE6RMfIRueojm5QAzURQQ/oCb2gV+PReDbejPdZa8HIZ/bRHxgf3whfnZI=</latexit>

a12 =
cot↵ � bt↵

1 + b

<latexit sha1_base64="kMA3U1I4fxHDSG7OgZU/QV9Z4ao=">AAACF3icbZBLS8NAEMc39VXjK+rRy2IRBCEmRVEPQtGLxwr2AU1aNttNu3TzcHcjlDTfwotfxYsHRbzqzW/jts1BWwcWfvOfGWbn78WMCmlZ31phYXFpeaW4qq+tb2xuGds7dRElHJMajljEmx4ShNGQ1CSVjDRjTlDgMdLwBtfjeuOBcEGj8E4OY+IGqBdSn2IkldQxTN27hI7PEU5HTtyno3Y5U4T7tM0UwyM4Te5VcnyRdYySZVqTgPNg51ACeVQ7xpfTjXASkFBihoRo2VYs3RRxSTEjme4kgsQID1CPtBSGKCDCTSd3ZfBAKV3oR1y9UMKJ+nsiRYEQw8BTnQGSfTFbG4v/1VqJ9M/dlIZxIkmIp4v8hEEZwbFJsEs5wZINFSDMqforxH2kTJLKSl2ZYM+ePA/1smmfmtbtSalyldtRBHtgHxwCG5yBCrgBVVADGDyCZ/AK3rQn7UV71z6mrQUtn9kFf0L7/AGSx57t</latexit>

b =
|�|2

|�l|2 + |�q|2/9

<latexit sha1_base64="tMRvn2dl3zK3niQ9fwKL5n855Jo="></latexit>

Ŷ [23] = a12Y
[3] + cot↵(

B � L

2
)[12] + t↵T

[12]
3R

<latexit sha1_base64="pFqe/+90S3DVPHeTo5DhoOkdvGU=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEF1ISH+iqFHXhskJf0IYwmU7SoZMHMxOhhn6JGxeKuPVT3Pk3TtsstPXAvRzOuZe5c7yEM6ks69sorKyurW8UN0tb2zu7ZXNvvy3jVBDaIjGPRdfDknIW0ZZiitNuIigOPU473uh26nceqZAsjppqnFAnxEHEfEaw0pJrlgP3HNVqKHBvTnVrumbFqlozoGVi56QCORqu+dUfxCQNaaQIx1L2bCtRToaFYoTTSamfSppgMsIB7Wka4ZBKJ5sdPkHHWhkgPxa6IoVm6u+NDIdSjkNPT4ZYDeWiNxX/83qp8q+djEVJqmhE5g/5KUcqRtMU0IAJShQfa4KJYPpWRIZYYKJ0ViUdgr345WXSPqval1Xr4aJSv8vjKMIhHMEJ2HAFdbiHBrSAQArP8ApvxpPxYrwbH/PRgpHvHMAfGJ8/ESCRag==</latexit>

g3 >> gB , gT
<latexit sha1_base64="VKnI/kXWOhEcr8bDBqxf0ZOVotY=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyip5qIohehqAePFewHtCFMtpt26WYTdjdiCf0rXjwo4tU/4s1/47bNQVsfDDzem2FmXpBwprTjfFuFpeWV1bXiemljc2t7x94tN1WcSkIbJOaxbAegKGeCNjTTnLYTSSEKOG0Fw5uJ33qkUrFYPOhRQr0I+oKFjIA2km+X+/41vsL9oxPFRBd4MgDfrjhVZwq8SNycVFCOum9/dXsxSSMqNOGgVMd1Eu1lIDUjnI5L3VTRBMgQ+rRjqICIKi+b3j7Gh0bp4TCWpoTGU/X3RAaRUqMoMJ0R6IGa9ybif14n1eGllzGRpJoKMlsUphzrGE+CwD0mKdF8ZAgQycytmAxAAtEmrpIJwZ1/eZE0T6vuedW5P6vUbvM4imgfHaBj5KILVEN3qI4aiKAn9Ixe0Zs1tl6sd+tj1lqw8pk99AfW5w9JdpNT</latexit>

gB = g0/sin↵
<latexit sha1_base64="mDugYSGIAr+8YoDcmcgPqlHT+VQ=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSyip5qIohehoAePFfoFbQib7aZdusmG3Y1YQv+KFw+KePWPePPfuG1z0NYHA4/3ZpiZFyScKe0431ZhZXVtfaO4Wdra3tnds/fLLSVSSWiTCC5kJ8CKchbTpmaa004iKY4CTtvB6Hbqtx+pVEzEDT1OqBfhQcxCRrA2km+XB34D3aDByRkRqod5MsS+XXGqzgxombg5qUCOum9/9fqCpBGNNeFYqa7rJNrLsNSMcDop9VJFE0xGeEC7hsY4osrLZrdP0LFR+igU0lSs0Uz9PZHhSKlxFJjOCOuhWvSm4n9eN9XhtZexOEk1jcl8UZhypAWaBoH6TFKi+dgQTCQztyIyxBITbeIqmRDcxZeXSeu86l5WnYeLSu0uj6MIh3AEp+DCFdTgHurQBAJP8Ayv8GZNrBfr3fqYtxasfOYA/sD6/AFeAJNg</latexit>

gT = g0/cos↵



Back to the “mid-term” prospects
of flavour



Flavour precision tests, a partial list (2022)

(No EDM’s,          , etc.)<latexit sha1_base64="hquECdze1VnhqcrZtmsWPJCxYzU=">AAACAHicbVA9SwNBEN2LXzF+nVpY2CwGwSrciaJYBWwsI5gYyB1hbrN3WbJ7e+zuKSGk8a/YWChi68+w89+4Sa7QxAcDj/dmmJkXZZxp43nfTmlpeWV1rbxe2djc2t5xd/daWuaK0CaRXKp2BJpyltKmYYbTdqYoiIjT+2hwPfHvH6jSTKZ3ZpjRUECSspgRMFbqugeByAPFkr4BpeQjpjhIQAjoulWv5k2BF4lfkCoq0Oi6X0FPklzQ1BAOWnd8LzPhCJRhhNNxJcg1zYAMIKEdS1MQVIej6QNjfGyVHo6lspUaPFV/T4xAaD0Uke0UYPp63puI/3md3MSX4YilWW5oSmaL4pxjI/EkDdxjihLDh5YAUczeikkfFBBjM6vYEPz5lxdJ67Tmn9e827Nq/aqIo4wO0RE6QT66QHV0gxqoiQgao2f0it6cJ+fFeXc+Zq0lp5jZR3/gfP4AuSSWdA==</latexit>µ ! e�

UTfit Collaboration

<latexit sha1_base64="gS8hJqq+/3DEXvSKeVndR8O9KX0=">AAACCnicbVDLSgMxFM3UV62vUZduokWoCGVGfOGq1I3gpop9QDstmTRtQzPJkGSUMnTtxl9x40IRt36BO//GtJ2Fth4SODnnXm7u8UNGlXacbys1N7+wuJRezqysrq1v2JtbFSUiiUkZCyZkzUeKMMpJWVPNSC2UBAU+I1W/fznyq/dEKir4nR6ExAtQl9MOxUgbqWXvFm9zxeZhQ9JuTyMpxQO8Nk8emXMAXad52rKzTt4ZA84SNyFZkKDUsr8abYGjgHCNGVKq7jqh9mIkNcWMDDONSJEQ4T7qkrqhHAVEefF4lSHcN0obdoQ0l2s4Vn93xChQahD4pjJAuqemvZH4n1ePdOfciykPI004ngzqRAxqAUe5wDaVBGs2MARhSc1fIe4hibA26WVMCO70yrOkcpR3T/LOzXG2cJHEkQY7YA/kgAvOQAFcgRIoAwwewTN4BW/Wk/VivVsfk9KUlfRsgz+wPn8AcqyYzQ==</latexit>

BR(B+ ! K+⌫⌫)106
<latexit sha1_base64="X7iTDqrDk8RvvK5CPtn9aRLrI18=">AAACD3icbVDLSgMxFM3UV62vUZdugkWpCGVGFMVV0Y3gpop9QGdaMmnahmaSIckoZegfuPFX3LhQxK1bd/6NaTsLbT3cC4dz7iW5J4gYVdpxvq3M3PzC4lJ2Obeyura+YW9uVZWIJSYVLJiQ9QApwignFU01I/VIEhQGjNSC/uXIr90Tqajgd3oQET9EXU47FCNtpJa9f3FbuG4eepJ2expJKR6gF1Ej8NjUAXSdZuK6w5add4rOGHCWuCnJgxTllv3ltQWOQ8I1ZkiphutE2k+Q1BQzMsx5sSIRwn3UJQ1DOQqJ8pPxPUO4Z5Q27Ahpmms4Vn9vJChUahAGZjJEuqemvZH4n9eIdefMTyiPYk04njzUiRnUAo7CgW0qCdZsYAjCkpq/QtxDEmFtIsyZENzpk2dJ9ajonhSdm+N86TyNIwt2wC4oABecghK4AmVQARg8gmfwCt6sJ+vFerc+JqMZK93ZBn9gff4AmJmbFg==</latexit>

BR(K+ ! ⇡+⌫⌫)1011

<latexit sha1_base64="gpRLPY6zDggzJw4kkZMQY5zXXyE=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuVSqeCl48VrAf0C4lm2bb2GyyJFmhLP0PXjwo4tX/481/Y9ruQVsfDDzem2FmXhBzpo3rfju5tfWNza38dmFnd2//oHh41NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxrczv/1ElWZSPJhJTP0IDwULGcHGSq3qBSrXzvvFkltx50CrxMtICTI0+sWv3kCSJKLCEI617npubPwUK8MIp9NCL9E0xmSMh7RrqcAR1X46v3aKzqwyQKFUtoRBc/X3RIojrSdRYDsjbEZ62ZuJ/3ndxITXfspEnBgqyGJRmHBkJJq9jgZMUWL4xBJMFLO3IjLCChNjAyrYELzll1dJq1rxriru/WWpfpPFkYcTOIUyeFCDOtxBA5pA4BGe4RXeHOm8OO/Ox6I152Qzx/AHzucPgkqNvw==</latexit>

23(7)
<latexit sha1_base64="bExSldB4sb77HW0HHDarth1KqDc=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSLUy7KrlhZPBS8eK9gPaZeSTbNtaJJdkqxQSn+FFw+KePXnePPfmLZ70NYHA4/3ZpiZFyacaeN5387a+sbm1nZuJ7+7t39wWDg6buo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVjm5nfuuJKs1i+WDGCQ0EHkgWMYKNlR7LbrmKSleVi16h6LneHGiV+BkpQoZ6r/DV7cckFVQawrHWHd9LTDDByjDC6TTfTTVNMBnhAe1YKrGgOpjMD56ic6v0URQrW9Kgufp7YoKF1mMR2k6BzVAvezPxP6+TmqgaTJhMUkMlWSyKUo5MjGbfoz5TlBg+tgQTxeytiAyxwsTYjPI2BH/55VXSvHT9suvdXxdrN1kcOTiFMyiBDxWowR3UoQEEBDzDK7w5ynlx3p2PReuak82cwB84nz/kyY57</latexit>

5.58(37)
<latexit sha1_base64="94dNBd69Qa13GtGnweVftCY4qbI=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBDiZZmV+MBTwIvHCOaByRJmJ7PJkNnZZWZWCEv+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE1wbjb2dldW19Y7OwVdze2d3bLx0cNnWcKsoaNBaxagdEM8ElaxhuBGsnipEoEKwVjG6nfuuJKc1j+WDGCfMjMpA85JQYKz162L1ElaqLz3qlMnbxDGiZeDkpQ456r/TV7cc0jZg0VBCtOx5OjJ8RZTgVbFLsppolhI7IgHUslSRi2s9mF0/QqVX6KIyVLWnQTP09kZFI63EU2M6ImKFe9Kbif14nNeG1n3GZpIZJOl8UpgKZGE3fR32uGDVibAmhittbER0SRaixIRVtCN7iy8ukee56Fy6+r5ZrN3kcBTiGE6iAB1dQgzuoQwMoSHiGV3hztPPivDsf89YVJ585gj9wPn8ANxKOog==</latexit>

10.6(4.0)
<latexit sha1_base64="laren3rzkLc25RKgNDcA3hdWLCU=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiZdn1FfUU8OIxgnlIsoTZySQZMjO7zMwKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hTFn2njet7O0vLK6tp7byG9ube/sFvb26zpKFKE1EvFINUOsKWeS1gwznDZjRbEIOW2Ew9uJ33iiSrNIPphRTAOB+5L1GMHGSo/X7pmPSuXLk06h6LneFGiR+BkpQoZqp/DV7kYkEVQawrHWLd+LTZBiZRjhdJxvJ5rGmAxxn7YslVhQHaTTg8fo2Cpd1IuULWnQVP09kWKh9UiEtlNgM9Dz3kT8z2slpncVpEzGiaGSzBb1Eo5MhCbfoy5TlBg+sgQTxeytiAywwsTYjPI2BH/+5UVSP3X9C9e7Py9WbrI4cnAIR1ACH8pQgTuoQg0ICHiGV3hzlPPivDsfs9YlJ5s5gD9wPn8A4bmOeQ==</latexit>

9.31(76)

<latexit sha1_base64="yKxB/LAaI8CxKOArCusNZ34X9qk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQkiKRfFU8OKxgmkLbSib7aZdursJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0o508bzvp219Y3Nre3STnl3b//gsHJ03NJJpggNSMIT1YmwppxJGhhmOO2kimIRcdqOxnczv/1ElWaJfDSTlIYCDyWLGcHGSsElqrn1fqXqud4caJX4BalCgWa/8tUbJCQTVBrCsdZd30tNmGNlGOF0Wu5lmqaYjPGQdi2VWFAd5vNjp+jcKgMUJ8qWNGiu/p7IsdB6IiLbKbAZ6WVvJv7ndTMT34Q5k2lmqCSLRXHGkUnQ7HM0YIoSwyeWYKKYvRWREVaYGJtP2YbgL7+8Slo116+73sNVtXFbxFGCUziDC/DhGhpwD00IgACDZ3iFN0c6L86787FoXXOKmRP4A+fzBxgbjYg=</latexit>

+2.5
<latexit sha1_base64="RSUoliz6NaZakeZLz5Q2Ur5Eyls=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIISkn8QPFU8OKxgmkLbSmb7aZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyRSGHTdb2dpeWV1bb2wUdzc2t7ZLe3t102casZ9FstYNwNquBSK+yhQ8maiOY0CyRvB8G7iN564NiJWjzhKeCeifSVCwShayT8l7tlFt1R2K+4UZJF4OSlDjlq39NXuxSyNuEImqTEtz02wk1GNgkk+LrZTwxPKhrTPW5YqGnHTyabHjsmxVXokjLUthWSq/p7IaGTMKApsZ0RxYOa9ifif10oxvOlkQiUpcsVmi8JUEozJ5HPSE5ozlCNLKNPC3krYgGrK0OZTtCF48y8vkvp5xbuquA+X5eptHkcBDuEITsCDa6jCPdTABwYCnuEV3hzlvDjvzsesdcnJZw7gD5zPHw79jYI=</latexit>

+0, 3

<latexit sha1_base64="zU58DTcNIqRQ7EDVvIQUKVJ+zg8=">AAAB/3icbVDLSgNBEJyNrxhfq4IXL4NBiAfjblD0GNSDxwjmAcm6zE4myZDZhzO9Qtjk4K948aCIV3/Dm3/jJNmDJhY0FFXddHd5keAKLOvbyCwsLi2vZFdza+sbm1vm9k5NhbGkrEpDEcqGRxQTPGBV4CBYI5KM+J5gda9/Nfbrj0wqHgZ3MIiY45NuwDucEtCSa+4Vhg8n0dC9PraPWsB9prBt3ZdcM28VrQnwPLFTkkcpKq751WqHNPZZAFQQpZq2FYGTEAmcCjbKtWLFIkL7pMuamgZEb3KSyf0jfKiVNu6EUlcAeKL+nkiIr9TA93SnT6CnZr2x+J/XjKFz4SQ8iGJgAZ0u6sQCQ4jHYeA2l4yCGGhCqOT6Vkx7RBIKOrKcDsGefXme1EpF+6xo3Z7my5dpHFm0jw5QAdnoHJXRDaqgKqJoiJ7RK3oznowX4934mLZmjHRmF/2B8fkDeF6UdA==</latexit>

(|q/p|D � 1)⇥ 102
<latexit sha1_base64="A7v1MCDR2mbe3uWU+TpUtj7QVJY=">AAAB8nicbVDLSgMxFM3UV62vqks3wSLUzTBTLLosunFZwT5gOpRMmmlDM8mQ3BFK6We4caGIW7/GnX9j2s5CWw8ETs65l3vviVLBDXjet1PY2Nza3inulvb2Dw6PyscnbaMyTVmLKqF0NyKGCS5ZCzgI1k01I0kkWCca3839zhPThiv5CJOUhQkZSh5zSsBKged6dVytuXXvsl+u2N8CeJ34OamgHM1++as3UDRLmAQqiDGB76UQTokGTgWblXqZYSmhYzJkgaWSJMyE08XKM3xhlQGOlbZPAl6ovzumJDFmkkS2MiEwMqveXPzPCzKIb8Ipl2kGTNLloDgTGBSe348HXDMKYmIJoZrbXTEdEU0o2JRKNgR/9eR10q65ft31Hq4qjds8jiI6Q+eoinx0jRroHjVRC1Gk0DN6RW8OOC/Ou/OxLC04ec8p+gPn8weqco7l</latexit>

0.05(2.50)
<latexit sha1_base64="VIVUodHMueuJC0B/TCvSq0au+iM=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSLUy5KVij0WvXisYD+kXUo2zbah2eySZIWy9Fd48aCIV3+ON/+NabsHbX0w8Hhvhpl5QSK4Nhh/O2vrG5tb24Wd4u7e/sFh6ei4peNUUdaksYhVJyCaCS5Z03AjWCdRjESBYO1gfDvz209MaR7LBzNJmB+RoeQhp8RY6RG7NVSpuviiXypjF8+BVomXkzLkaPRLX71BTNOISUMF0brr4cT4GVGGU8GmxV6qWULomAxZ11JJIqb9bH7wFJ1bZYDCWNmSBs3V3xMZibSeRIHtjIgZ6WVvJv7ndVMT1vyMyyQ1TNLFojAVyMRo9j0acMWoERNLCFXc3oroiChCjc2oaEPwll9eJa1L17ty8X21XL/J4yjAKZxBBTy4hjrcQQOaQCGCZ3iFN0c5L86787FoXXPymRP4A+fzB8uOjnE=</latexit>

0.8(4.0)
<latexit sha1_base64="IGfN7IEV0o0Nc4j4z7/JM1j1VOM=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ40JKIRY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Ngtbxe2d3b390sFhwySZZtxniUx0K6SGS6G4jwIlb6Wa0ziUvBkO76Z+84lrIxL1iKOUBzHtKxEJRtFK/oV77lW7pbJbcWcgy8TLSRly1Lulr04vYVnMFTJJjWl7borBmGoUTPJJsZMZnlI2pH3etlTRmJtgPDt2Qk6t0iNRom0pJDP198SYxsaM4tB2xhQHZtGbiv957Qyjm2AsVJohV2y+KMokwYRMPyc9oTlDObKEMi3srYQNqKYMbT5FG4K3+PIyaVxWvGrFfbgq127zOApwDCdwBh5cQw3uoQ4+MBDwDK/w5ijnxXl3PuatK04+cwR/4Hz+ADFujZ8=</latexit>�0, 15

<latexit sha1_base64="7AbOl3pMIB+wB7yRn8VgIBVfHuQ=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegHjzGRx6QLGF20psMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQaMFDUVVN91dQSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjq6nfekSleSwfzDhBP6IDyUPOqLHS/V3vuleuuFV3BvKXeDmpQI56r/zZ7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oQcWaVPwljZkobM1J8TGY20HkeB7YyoGepFbyr+53VSE174GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsv/yXNk6p3VnVvTyu1yzyOIhzAIRyDB+dQgxuoQwMYDOAJXuDVEc6z8+a8z1sLTj6zD7/gfHwD79uNkQ==</latexit>

RD
<latexit sha1_base64="vIf3uaw5k8uu3KzhnMA5ocKQxhw=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoMgHsKuKHoM6sFjFPOAZA2zk95kyOzsMjMrhCUf4cWDIl79Hm/+jZPHQRMLGoqqbrq7gkRwbVz328ktLa+sruXXCxubW9s7xd29uo5TxbDGYhGrZkA1Ci6xZrgR2EwU0igQ2AgG12O/8YRK81g+mGGCfkR7koecUWOlxn0nu3k8GXWKJbfsTkAWiTcjJZih2il+tbsxSyOUhgmqdctzE+NnVBnOBI4K7VRjQtmA9rBlqaQRaj+bnDsiR1bpkjBWtqQhE/X3REYjrYdRYDsjavp63huL/3mt1ISXfsZlkhqUbLooTAUxMRn/TrpcITNiaAllittbCetTRZmxCRVsCN78y4ukflr2zsvu3VmpcjWLIw8HcAjH4MEFVOAWqlADBgN4hld4cxLnxXl3PqatOWc2sw9/4Hz+ANAWjzk=</latexit>

RD⇤
<latexit sha1_base64="E7RWsFh9BIblXnv06FDqAsA4s5k=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBahXkJSLPZY9OKxgv3ANpTNdtMu3WzC7kYoof/CiwdFvPpvvPlv3LQ5aOuDgcd7M8zM82POlHacb6uwsbm1vVPcLe3tHxwelY9POipKJKFtEvFI9nysKGeCtjXTnPZiSXHoc9r1p7eZ332iUrFIPOhZTL0QjwULGMHaSI+OXWvUUdWtXQ7LFcd2FkDrxM1JBXK0huWvwSgiSUiFJhwr1XedWHsplpoRTuelQaJojMkUj2nfUIFDqrx0cfEcXRhlhIJImhIaLdTfEykOlZqFvukMsZ6oVS8T//P6iQ4aXspEnGgqyHJRkHCkI5S9j0ZMUqL5zBBMJDO3IjLBEhNtQiqZENzVl9dJp2a7ddu5v6o0b/I4inAG51AFF66hCXfQgjYQEPAMr/BmKevFerc+lq0FK585hT+wPn8AR1qOsw==</latexit>

0.285(12)
<latexit sha1_base64="wf40jc12mXiqebC6MaMJNs3/lYo=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXpbd0qLHohePFeyHtEvJptk2NMkuSVYopb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCxPOtPG8bye3sbm1vZPfLeztHxweFY9PWjpOFaFNEvNYdUKsKWeSNg0znHYSRbEIOW2H49u5336iSrNYPphJQgOBh5JFjGBjpUfPrdSqqFy77BdLnustgNaJn5ESZGj0i1+9QUxSQaUhHGvd9b3EBFOsDCOczgq9VNMEkzEe0q6lEguqg+ni4Bm6sMoARbGyJQ1aqL8nplhoPRGh7RTYjPSqNxf/87qpia6DKZNJaqgky0VRypGJ0fx7NGCKEsMnlmCimL0VkRFWmBibUcGG4K++vE5aFdevud59tVS/yeLIwxmcQxl8uII63EEDmkBAwDO8wpujnBfn3flYtuacbOYU/sD5/AHU2I53</latexit>

0.254(5)

<latexit sha1_base64="VTBY6la4KvVStT3yuQb7aj5L1zA=">AAAB8XicbVDLTsJAFL3FF+ILdelmIjHBTdMCPpZENy4xkUeEhkyHKUyYTpuZqQlp+As3LjTGrX/jzr9xgC4UPMlNTs65N/fe48ecKe0431ZubX1jcyu/XdjZ3ds/KB4etVSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj29nfvuJSsUi8aAnMfVCPBQsYARrIz06drVWQ+XK5Xm/WHJsZw60StyMlCBDo1/86g0ikoRUaMKxUl3XibWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL5xdP0ZlRBiiIpCmh0Vz9PZHiUKlJ6JvOEOuRWvZm4n9eN9HBtZcyESeaCrJYFCQc6QjN3kcDJinRfGIIJpKZWxEZYYmJNiEVTAju8surpFWx3Qvbua+V6jdZHHk4gVMogwtXUIc7aEATCAh4hld4s5T1Yr1bH4vWnJXNHMMfWJ8/SM6OtA==</latexit>

0.344(26)
<latexit sha1_base64="5OMZEq1+UnSs/ghvsaZekg1RaeY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSLUy7JbKtZb0YvHCvZD2qVk07QNTbJLkhXK0l/hxYMiXv053vw3pu0etPXBwOO9GWbmhTFn2njet7O2vrG5tZ3bye/u7R8cFo6OmzpKFKENEvFItUOsKWeSNgwznLZjRbEIOW2F49uZ33qiSrNIPphJTAOBh5INGMHGSo+eW76uolLlolcoeq43B1olfkaKkKHeK3x1+xFJBJWGcKx1x/diE6RYGUY4nea7iaYxJmM8pB1LJRZUB+n84Ck6t0ofDSJlSxo0V39PpFhoPRGh7RTYjPSyNxP/8zqJGVSDlMk4MVSSxaJBwpGJ0Ox71GeKEsMnlmCimL0VkRFWmBibUd6G4C+/vEqaZde/dL37SrF2k8WRg1M4gxL4cAU1uIM6NICAgGd4hTdHOS/Ou/OxaF1zspkT+APn8wffl45+</latexit>

0.298(4)
<latexit sha1_base64="uZBViYpJTLR1s6lUwyjED8+0dJ0=">AAAB63icbVBNS8NAEJ34WetX1aOXxSIIQkiqoseiF48V7Ae0oWy2m3bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8MOFMG8/7dlZW19Y3Nktb5e2d3b39ysFhS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wfJf77SeqNIvlo5kkNBB4KFnECDa5dF5zL/qVqud6M6Bl4hekCgUa/cpXbxCTVFBpCMdad30vMUGGlWGE02m5l2qaYDLGQ9q1VGJBdZDNbp2iU6sMUBQrW9Kgmfp7IsNC64kIbafAZqQXvVz8z+umJroJMiaT1FBJ5ouilCMTo/xxNGCKEsMnlmCimL0VkRFWmBgbT9mG4C++vExaNde/cr2Hy2r9toijBMdwAmfgwzXU4R4a0AQCI3iGV3hzhPPivDsf89YVp5g5gj9wPn8AwXeNZA==</latexit>

+2.3

<latexit sha1_base64="63aGTn5PQZzZAzbtgodXRnaMfbA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEIiSj0WvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1NaW9/Y3CpvV3Z29/YPqodHbR2nitAWiXmsuiHWlDNJW4YZTruJoliEnHbCyV3ud56o0iyWj2aa0EDgkWQRI9jk0oXv1gfVmud6c6BV4hekBgWag+pXfxiTVFBpCMda93wvMUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C+/vEral65/7XoPV7XGbRFHGU7gFM7Bhzo04B6a0AICY3iGV3hzhPPivDsfi9aSU8wcwx84nz/GAY1n</latexit>

+1.7

with some little integration



Current precision
w
ith strong correlations!

<latexit sha1_base64="gS8hJqq+/3DEXvSKeVndR8O9KX0=">AAACCnicbVDLSgMxFM3UV62vUZduokWoCGVGfOGq1I3gpop9QDstmTRtQzPJkGSUMnTtxl9x40IRt36BO//GtJ2Fth4SODnnXm7u8UNGlXacbys1N7+wuJRezqysrq1v2JtbFSUiiUkZCyZkzUeKMMpJWVPNSC2UBAU+I1W/fznyq/dEKir4nR6ExAtQl9MOxUgbqWXvFm9zxeZhQ9JuTyMpxQO8Nk8emXMAXad52rKzTt4ZA84SNyFZkKDUsr8abYGjgHCNGVKq7jqh9mIkNcWMDDONSJEQ4T7qkrqhHAVEefF4lSHcN0obdoQ0l2s4Vn93xChQahD4pjJAuqemvZH4n1ePdOfciykPI004ngzqRAxqAUe5wDaVBGs2MARhSc1fIe4hibA26WVMCO70yrOkcpR3T/LOzXG2cJHEkQY7YA/kgAvOQAFcgRIoAwwewTN4BW/Wk/VivVsfk9KUlfRsgz+wPn8AcqyYzQ==</latexit>

BR(B+ ! K+⌫⌫)106
<latexit sha1_base64="X7iTDqrDk8RvvK5CPtn9aRLrI18=">AAACD3icbVDLSgMxFM3UV62vUZdugkWpCGVGFMVV0Y3gpop9QGdaMmnahmaSIckoZegfuPFX3LhQxK1bd/6NaTsLbT3cC4dz7iW5J4gYVdpxvq3M3PzC4lJ2Obeyura+YW9uVZWIJSYVLJiQ9QApwignFU01I/VIEhQGjNSC/uXIr90Tqajgd3oQET9EXU47FCNtpJa9f3FbuG4eepJ2expJKR6gF1Ej8NjUAXSdZuK6w5add4rOGHCWuCnJgxTllv3ltQWOQ8I1ZkiphutE2k+Q1BQzMsx5sSIRwn3UJQ1DOQqJ8pPxPUO4Z5Q27Ahpmms4Vn9vJChUahAGZjJEuqemvZH4n9eIdefMTyiPYk04njzUiRnUAo7CgW0qCdZsYAjCkpq/QtxDEmFtIsyZENzpk2dJ9ajonhSdm+N86TyNIwt2wC4oABecghK4AmVQARg8gmfwCt6sJ+vFerc+JqMZK93ZBn9gff4AmJmbFg==</latexit>

BR(K+ ! ⇡+⌫⌫)1011

<latexit sha1_base64="gpRLPY6zDggzJw4kkZMQY5zXXyE=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuVSqeCl48VrAf0C4lm2bb2GyyJFmhLP0PXjwo4tX/481/Y9ruQVsfDDzem2FmXhBzpo3rfju5tfWNza38dmFnd2//oHh41NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxrczv/1ElWZSPJhJTP0IDwULGcHGSq3qBSrXzvvFkltx50CrxMtICTI0+sWv3kCSJKLCEI617npubPwUK8MIp9NCL9E0xmSMh7RrqcAR1X46v3aKzqwyQKFUtoRBc/X3RIojrSdRYDsjbEZ62ZuJ/3ndxITXfspEnBgqyGJRmHBkJJq9jgZMUWL4xBJMFLO3IjLCChNjAyrYELzll1dJq1rxriru/WWpfpPFkYcTOIUyeFCDOtxBA5pA4BGe4RXeHOm8OO/Ox6I152Qzx/AHzucPgkqNvw==</latexit>

23(7)
<latexit sha1_base64="bExSldB4sb77HW0HHDarth1KqDc=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSLUy7KrlhZPBS8eK9gPaZeSTbNtaJJdkqxQSn+FFw+KePXnePPfmLZ70NYHA4/3ZpiZFyacaeN5387a+sbm1nZuJ7+7t39wWDg6buo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVjm5nfuuJKs1i+WDGCQ0EHkgWMYKNlR7LbrmKSleVi16h6LneHGiV+BkpQoZ6r/DV7cckFVQawrHWHd9LTDDByjDC6TTfTTVNMBnhAe1YKrGgOpjMD56ic6v0URQrW9Kgufp7YoKF1mMR2k6BzVAvezPxP6+TmqgaTJhMUkMlWSyKUo5MjGbfoz5TlBg+tgQTxeytiAyxwsTYjPI2BH/55VXSvHT9suvdXxdrN1kcOTiFMyiBDxWowR3UoQEEBDzDK7w5ynlx3p2PReuak82cwB84nz/kyY57</latexit>

5.58(37)
<latexit sha1_base64="94dNBd69Qa13GtGnweVftCY4qbI=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBDiZZmV+MBTwIvHCOaByRJmJ7PJkNnZZWZWCEv+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE1wbjb2dldW19Y7OwVdze2d3bLx0cNnWcKsoaNBaxagdEM8ElaxhuBGsnipEoEKwVjG6nfuuJKc1j+WDGCfMjMpA85JQYKz162L1ElaqLz3qlMnbxDGiZeDkpQ456r/TV7cc0jZg0VBCtOx5OjJ8RZTgVbFLsppolhI7IgHUslSRi2s9mF0/QqVX6KIyVLWnQTP09kZFI63EU2M6ImKFe9Kbif14nNeG1n3GZpIZJOl8UpgKZGE3fR32uGDVibAmhittbER0SRaixIRVtCN7iy8ukee56Fy6+r5ZrN3kcBTiGE6iAB1dQgzuoQwMoSHiGV3hztPPivDsf89YVJ585gj9wPn8ANxKOog==</latexit>

10.6(4.0)
<latexit sha1_base64="laren3rzkLc25RKgNDcA3hdWLCU=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiZdn1FfUU8OIxgnlIsoTZySQZMjO7zMwKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hTFn2njet7O0vLK6tp7byG9ube/sFvb26zpKFKE1EvFINUOsKWeS1gwznDZjRbEIOW2Ew9uJ33iiSrNIPphRTAOB+5L1GMHGSo/X7pmPSuXLk06h6LneFGiR+BkpQoZqp/DV7kYkEVQawrHWLd+LTZBiZRjhdJxvJ5rGmAxxn7YslVhQHaTTg8fo2Cpd1IuULWnQVP09kWKh9UiEtlNgM9Dz3kT8z2slpncVpEzGiaGSzBb1Eo5MhCbfoy5TlBg+sgQTxeytiAywwsTYjPI2BH/+5UVSP3X9C9e7Py9WbrI4cnAIR1ACH8pQgTuoQg0ICHiGV3hzlPPivDsfs9YlJ5s5gD9wPn8A4bmOeQ==</latexit>

9.31(76)

<latexit sha1_base64="yKxB/LAaI8CxKOArCusNZ34X9qk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQkiKRfFU8OKxgmkLbSib7aZdursJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0o508bzvp219Y3Nre3STnl3b//gsHJ03NJJpggNSMIT1YmwppxJGhhmOO2kimIRcdqOxnczv/1ElWaJfDSTlIYCDyWLGcHGSsElqrn1fqXqud4caJX4BalCgWa/8tUbJCQTVBrCsdZd30tNmGNlGOF0Wu5lmqaYjPGQdi2VWFAd5vNjp+jcKgMUJ8qWNGiu/p7IsdB6IiLbKbAZ6WVvJv7ndTMT34Q5k2lmqCSLRXHGkUnQ7HM0YIoSwyeWYKKYvRWREVaYGJtP2YbgL7+8Slo116+73sNVtXFbxFGCUziDC/DhGhpwD00IgACDZ3iFN0c6L86787FoXXOKmRP4A+fzBxgbjYg=</latexit>

+2.5
<latexit sha1_base64="RSUoliz6NaZakeZLz5Q2Ur5Eyls=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIISkn8QPFU8OKxgmkLbSmb7aZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyRSGHTdb2dpeWV1bb2wUdzc2t7ZLe3t102casZ9FstYNwNquBSK+yhQ8maiOY0CyRvB8G7iN564NiJWjzhKeCeifSVCwShayT8l7tlFt1R2K+4UZJF4OSlDjlq39NXuxSyNuEImqTEtz02wk1GNgkk+LrZTwxPKhrTPW5YqGnHTyabHjsmxVXokjLUthWSq/p7IaGTMKApsZ0RxYOa9ifif10oxvOlkQiUpcsVmi8JUEozJ5HPSE5ozlCNLKNPC3krYgGrK0OZTtCF48y8vkvp5xbuquA+X5eptHkcBDuEITsCDa6jCPdTABwYCnuEV3hzlvDjvzsesdcnJZw7gD5zPHw79jYI=</latexit>

+0, 3

<latexit sha1_base64="zU58DTcNIqRQ7EDVvIQUKVJ+zg8=">AAAB/3icbVDLSgNBEJyNrxhfq4IXL4NBiAfjblD0GNSDxwjmAcm6zE4myZDZhzO9Qtjk4K948aCIV3/Dm3/jJNmDJhY0FFXddHd5keAKLOvbyCwsLi2vZFdza+sbm1vm9k5NhbGkrEpDEcqGRxQTPGBV4CBYI5KM+J5gda9/Nfbrj0wqHgZ3MIiY45NuwDucEtCSa+4Vhg8n0dC9PraPWsB9prBt3ZdcM28VrQnwPLFTkkcpKq751WqHNPZZAFQQpZq2FYGTEAmcCjbKtWLFIkL7pMuamgZEb3KSyf0jfKiVNu6EUlcAeKL+nkiIr9TA93SnT6CnZr2x+J/XjKFz4SQ8iGJgAZ0u6sQCQ4jHYeA2l4yCGGhCqOT6Vkx7RBIKOrKcDsGefXme1EpF+6xo3Z7my5dpHFm0jw5QAdnoHJXRDaqgKqJoiJ7RK3oznowX4934mLZmjHRmF/2B8fkDeF6UdA==</latexit>

(|q/p|D � 1)⇥ 102
<latexit sha1_base64="A7v1MCDR2mbe3uWU+TpUtj7QVJY=">AAAB8nicbVDLSgMxFM3UV62vqks3wSLUzTBTLLosunFZwT5gOpRMmmlDM8mQ3BFK6We4caGIW7/GnX9j2s5CWw8ETs65l3vviVLBDXjet1PY2Nza3inulvb2Dw6PyscnbaMyTVmLKqF0NyKGCS5ZCzgI1k01I0kkWCca3839zhPThiv5CJOUhQkZSh5zSsBKged6dVytuXXvsl+u2N8CeJ34OamgHM1++as3UDRLmAQqiDGB76UQTokGTgWblXqZYSmhYzJkgaWSJMyE08XKM3xhlQGOlbZPAl6ovzumJDFmkkS2MiEwMqveXPzPCzKIb8Ipl2kGTNLloDgTGBSe348HXDMKYmIJoZrbXTEdEU0o2JRKNgR/9eR10q65ft31Hq4qjds8jiI6Q+eoinx0jRroHjVRC1Gk0DN6RW8OOC/Ou/OxLC04ec8p+gPn8weqco7l</latexit>

0.05(2.50)
<latexit sha1_base64="VIVUodHMueuJC0B/TCvSq0au+iM=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSLUy5KVij0WvXisYD+kXUo2zbah2eySZIWy9Fd48aCIV3+ON/+NabsHbX0w8Hhvhpl5QSK4Nhh/O2vrG5tb24Wd4u7e/sFh6ei4peNUUdaksYhVJyCaCS5Z03AjWCdRjESBYO1gfDvz209MaR7LBzNJmB+RoeQhp8RY6RG7NVSpuviiXypjF8+BVomXkzLkaPRLX71BTNOISUMF0brr4cT4GVGGU8GmxV6qWULomAxZ11JJIqb9bH7wFJ1bZYDCWNmSBs3V3xMZibSeRIHtjIgZ6WVvJv7ndVMT1vyMyyQ1TNLFojAVyMRo9j0acMWoERNLCFXc3oroiChCjc2oaEPwll9eJa1L17ty8X21XL/J4yjAKZxBBTy4hjrcQQOaQCGCZ3iFN0c5L86787FoXXPymRP4A+fzB8uOjnE=</latexit>

0.8(4.0)
<latexit sha1_base64="IGfN7IEV0o0Nc4j4z7/JM1j1VOM=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ40JKIRY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Ngtbxe2d3b390sFhwySZZtxniUx0K6SGS6G4jwIlb6Wa0ziUvBkO76Z+84lrIxL1iKOUBzHtKxEJRtFK/oV77lW7pbJbcWcgy8TLSRly1Lulr04vYVnMFTJJjWl7borBmGoUTPJJsZMZnlI2pH3etlTRmJtgPDt2Qk6t0iNRom0pJDP198SYxsaM4tB2xhQHZtGbiv957Qyjm2AsVJohV2y+KMokwYRMPyc9oTlDObKEMi3srYQNqKYMbT5FG4K3+PIyaVxWvGrFfbgq127zOApwDCdwBh5cQw3uoQ4+MBDwDK/w5ijnxXl3PuatK04+cwR/4Hz+ADFujZ8=</latexit>�0, 15

<latexit sha1_base64="7AbOl3pMIB+wB7yRn8VgIBVfHuQ=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegHjzGRx6QLGF20psMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQaMFDUVVN91dQSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjq6nfekSleSwfzDhBP6IDyUPOqLHS/V3vuleuuFV3BvKXeDmpQI56r/zZ7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oQcWaVPwljZkobM1J8TGY20HkeB7YyoGepFbyr+53VSE174GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsv/yXNk6p3VnVvTyu1yzyOIhzAIRyDB+dQgxuoQwMYDOAJXuDVEc6z8+a8z1sLTj6zD7/gfHwD79uNkQ==</latexit>

RD
<latexit sha1_base64="vIf3uaw5k8uu3KzhnMA5ocKQxhw=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoMgHsKuKHoM6sFjFPOAZA2zk95kyOzsMjMrhCUf4cWDIl79Hm/+jZPHQRMLGoqqbrq7gkRwbVz328ktLa+sruXXCxubW9s7xd29uo5TxbDGYhGrZkA1Ci6xZrgR2EwU0igQ2AgG12O/8YRK81g+mGGCfkR7koecUWOlxn0nu3k8GXWKJbfsTkAWiTcjJZih2il+tbsxSyOUhgmqdctzE+NnVBnOBI4K7VRjQtmA9rBlqaQRaj+bnDsiR1bpkjBWtqQhE/X3REYjrYdRYDsjavp63huL/3mt1ISXfsZlkhqUbLooTAUxMRn/TrpcITNiaAllittbCetTRZmxCRVsCN78y4ukflr2zsvu3VmpcjWLIw8HcAjH4MEFVOAWqlADBgN4hld4cxLnxXl3PqatOWc2sw9/4Hz+ANAWjzk=</latexit>

RD⇤
<latexit sha1_base64="E7RWsFh9BIblXnv06FDqAsA4s5k=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBahXkJSLPZY9OKxgv3ANpTNdtMu3WzC7kYoof/CiwdFvPpvvPlv3LQ5aOuDgcd7M8zM82POlHacb6uwsbm1vVPcLe3tHxwelY9POipKJKFtEvFI9nysKGeCtjXTnPZiSXHoc9r1p7eZ332iUrFIPOhZTL0QjwULGMHaSI+OXWvUUdWtXQ7LFcd2FkDrxM1JBXK0huWvwSgiSUiFJhwr1XedWHsplpoRTuelQaJojMkUj2nfUIFDqrx0cfEcXRhlhIJImhIaLdTfEykOlZqFvukMsZ6oVS8T//P6iQ4aXspEnGgqyHJRkHCkI5S9j0ZMUqL5zBBMJDO3IjLBEhNtQiqZENzVl9dJp2a7ddu5v6o0b/I4inAG51AFF66hCXfQgjYQEPAMr/BmKevFerc+lq0FK585hT+wPn8AR1qOsw==</latexit>

0.285(12)
<latexit sha1_base64="wf40jc12mXiqebC6MaMJNs3/lYo=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXpbd0qLHohePFeyHtEvJptk2NMkuSVYopb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCxPOtPG8bye3sbm1vZPfLeztHxweFY9PWjpOFaFNEvNYdUKsKWeSNg0znHYSRbEIOW2H49u5336iSrNYPphJQgOBh5JFjGBjpUfPrdSqqFy77BdLnustgNaJn5ESZGj0i1+9QUxSQaUhHGvd9b3EBFOsDCOczgq9VNMEkzEe0q6lEguqg+ni4Bm6sMoARbGyJQ1aqL8nplhoPRGh7RTYjPSqNxf/87qpia6DKZNJaqgky0VRypGJ0fx7NGCKEsMnlmCimL0VkRFWmBibUcGG4K++vE5aFdevud59tVS/yeLIwxmcQxl8uII63EEDmkBAwDO8wpujnBfn3flYtuacbOYU/sD5/AHU2I53</latexit>

0.254(5)

<latexit sha1_base64="VTBY6la4KvVStT3yuQb7aj5L1zA=">AAAB8XicbVDLTsJAFL3FF+ILdelmIjHBTdMCPpZENy4xkUeEhkyHKUyYTpuZqQlp+As3LjTGrX/jzr9xgC4UPMlNTs65N/fe48ecKe0431ZubX1jcyu/XdjZ3ds/KB4etVSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj29nfvuJSsUi8aAnMfVCPBQsYARrIz06drVWQ+XK5Xm/WHJsZw60StyMlCBDo1/86g0ikoRUaMKxUl3XibWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL5xdP0ZlRBiiIpCmh0Vz9PZHiUKlJ6JvOEOuRWvZm4n9eN9HBtZcyESeaCrJYFCQc6QjN3kcDJinRfGIIJpKZWxEZYYmJNiEVTAju8surpFWx3Qvbua+V6jdZHHk4gVMogwtXUIc7aEATCAh4hld4s5T1Yr1bH4vWnJXNHMMfWJ8/SM6OtA==</latexit>

0.344(26)
<latexit sha1_base64="5OMZEq1+UnSs/ghvsaZekg1RaeY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSLUy7JbKtZb0YvHCvZD2qVk07QNTbJLkhXK0l/hxYMiXv053vw3pu0etPXBwOO9GWbmhTFn2njet7O2vrG5tZ3bye/u7R8cFo6OmzpKFKENEvFItUOsKWeSNgwznLZjRbEIOW2F49uZ33qiSrNIPphJTAOBh5INGMHGSo+eW76uolLlolcoeq43B1olfkaKkKHeK3x1+xFJBJWGcKx1x/diE6RYGUY4nea7iaYxJmM8pB1LJRZUB+n84Ck6t0ofDSJlSxo0V39PpFhoPRGh7RTYjPSyNxP/8zqJGVSDlMk4MVSSxaJBwpGJ0Ox71GeKEsMnlmCimL0VkRFWmBibUd6G4C+/vEqaZde/dL37SrF2k8WRg1M4gxL4cAU1uIM6NICAgGd4hTdHOS/Ou/OxaF1zspkT+APn8wffl45+</latexit>

0.298(4)
<latexit sha1_base64="uZBViYpJTLR1s6lUwyjED8+0dJ0=">AAAB63icbVBNS8NAEJ34WetX1aOXxSIIQkiqoseiF48V7Ae0oWy2m3bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8MOFMG8/7dlZW19Y3Nktb5e2d3b39ysFhS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wfJf77SeqNIvlo5kkNBB4KFnECDa5dF5zL/qVqud6M6Bl4hekCgUa/cpXbxCTVFBpCMdad30vMUGGlWGE02m5l2qaYDLGQ9q1VGJBdZDNbp2iU6sMUBQrW9Kgmfp7IsNC64kIbafAZqQXvVz8z+umJroJMiaT1FBJ5ouilCMTo/xxNGCKEsMnlmCimL0VkRFWmBgbT9mG4C++vExaNde/cr2Hy2r9toijBMdwAmfgwzXU4R4a0AQCI3iGV3hzhPPivDsf89YVp5g5gj9wPn8AwXeNZA==</latexit>

+2.3

<latexit sha1_base64="63aGTn5PQZzZAzbtgodXRnaMfbA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEIiSj0WvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1NaW9/Y3CpvV3Z29/YPqodHbR2nitAWiXmsuiHWlDNJW4YZTruJoliEnHbCyV3ud56o0iyWj2aa0EDgkWQRI9jk0oXv1gfVmud6c6BV4hekBgWag+pXfxiTVFBpCMda93wvMUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C+/vEral65/7XoPV7XGbRFHGU7gFM7Bhzo04B6a0AICY3iGV3hzhPPivDsfi9aSU8wcwx84nz/GAY1n</latexit>

+1.7
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Conceivable progress in the “mid-term” of flavour
w
ith strong correlations!

<latexit sha1_base64="gS8hJqq+/3DEXvSKeVndR8O9KX0=">AAACCnicbVDLSgMxFM3UV62vUZduokWoCGVGfOGq1I3gpop9QDstmTRtQzPJkGSUMnTtxl9x40IRt36BO//GtJ2Fth4SODnnXm7u8UNGlXacbys1N7+wuJRezqysrq1v2JtbFSUiiUkZCyZkzUeKMMpJWVPNSC2UBAU+I1W/fznyq/dEKir4nR6ExAtQl9MOxUgbqWXvFm9zxeZhQ9JuTyMpxQO8Nk8emXMAXad52rKzTt4ZA84SNyFZkKDUsr8abYGjgHCNGVKq7jqh9mIkNcWMDDONSJEQ4T7qkrqhHAVEefF4lSHcN0obdoQ0l2s4Vn93xChQahD4pjJAuqemvZH4n1ePdOfciykPI004ngzqRAxqAUe5wDaVBGs2MARhSc1fIe4hibA26WVMCO70yrOkcpR3T/LOzXG2cJHEkQY7YA/kgAvOQAFcgRIoAwwewTN4BW/Wk/VivVsfk9KUlfRsgz+wPn8AcqyYzQ==</latexit>

BR(B+ ! K+⌫⌫)106
<latexit sha1_base64="X7iTDqrDk8RvvK5CPtn9aRLrI18=">AAACD3icbVDLSgMxFM3UV62vUZdugkWpCGVGFMVV0Y3gpop9QGdaMmnahmaSIckoZegfuPFX3LhQxK1bd/6NaTsLbT3cC4dz7iW5J4gYVdpxvq3M3PzC4lJ2Obeyura+YW9uVZWIJSYVLJiQ9QApwignFU01I/VIEhQGjNSC/uXIr90Tqajgd3oQET9EXU47FCNtpJa9f3FbuG4eepJ2expJKR6gF1Ej8NjUAXSdZuK6w5add4rOGHCWuCnJgxTllv3ltQWOQ8I1ZkiphutE2k+Q1BQzMsx5sSIRwn3UJQ1DOQqJ8pPxPUO4Z5Q27Ahpmms4Vn9vJChUahAGZjJEuqemvZH4n9eIdefMTyiPYk04njzUiRnUAo7CgW0qCdZsYAjCkpq/QtxDEmFtIsyZENzpk2dJ9ajonhSdm+N86TyNIwt2wC4oABecghK4AmVQARg8gmfwCt6sJ+vFerc+JqMZK93ZBn9gff4AmJmbFg==</latexit>

BR(K+ ! ⇡+⌫⌫)1011

<latexit sha1_base64="gpRLPY6zDggzJw4kkZMQY5zXXyE=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuVSqeCl48VrAf0C4lm2bb2GyyJFmhLP0PXjwo4tX/481/Y9ruQVsfDDzem2FmXhBzpo3rfju5tfWNza38dmFnd2//oHh41NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxrczv/1ElWZSPJhJTP0IDwULGcHGSq3qBSrXzvvFkltx50CrxMtICTI0+sWv3kCSJKLCEI617npubPwUK8MIp9NCL9E0xmSMh7RrqcAR1X46v3aKzqwyQKFUtoRBc/X3RIojrSdRYDsjbEZ62ZuJ/3ndxITXfspEnBgqyGJRmHBkJJq9jgZMUWL4xBJMFLO3IjLCChNjAyrYELzll1dJq1rxriru/WWpfpPFkYcTOIUyeFCDOtxBA5pA4BGe4RXeHOm8OO/Ox6I152Qzx/AHzucPgkqNvw==</latexit>

23(7)
<latexit sha1_base64="bExSldB4sb77HW0HHDarth1KqDc=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSLUy7KrlhZPBS8eK9gPaZeSTbNtaJJdkqxQSn+FFw+KePXnePPfmLZ70NYHA4/3ZpiZFyacaeN5387a+sbm1nZuJ7+7t39wWDg6buo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVjm5nfuuJKs1i+WDGCQ0EHkgWMYKNlR7LbrmKSleVi16h6LneHGiV+BkpQoZ6r/DV7cckFVQawrHWHd9LTDDByjDC6TTfTTVNMBnhAe1YKrGgOpjMD56ic6v0URQrW9Kgufp7YoKF1mMR2k6BzVAvezPxP6+TmqgaTJhMUkMlWSyKUo5MjGbfoz5TlBg+tgQTxeytiAyxwsTYjPI2BH/55VXSvHT9suvdXxdrN1kcOTiFMyiBDxWowR3UoQEEBDzDK7w5ynlx3p2PReuak82cwB84nz/kyY57</latexit>

5.58(37)
<latexit sha1_base64="94dNBd69Qa13GtGnweVftCY4qbI=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBDiZZmV+MBTwIvHCOaByRJmJ7PJkNnZZWZWCEv+wosHRbz6N978GyfJHjSxoKGo6qa7K0gE1wbjb2dldW19Y7OwVdze2d3bLx0cNnWcKsoaNBaxagdEM8ElaxhuBGsnipEoEKwVjG6nfuuJKc1j+WDGCfMjMpA85JQYKz162L1ElaqLz3qlMnbxDGiZeDkpQ456r/TV7cc0jZg0VBCtOx5OjJ8RZTgVbFLsppolhI7IgHUslSRi2s9mF0/QqVX6KIyVLWnQTP09kZFI63EU2M6ImKFe9Kbif14nNeG1n3GZpIZJOl8UpgKZGE3fR32uGDVibAmhittbER0SRaixIRVtCN7iy8ukee56Fy6+r5ZrN3kcBTiGE6iAB1dQgzuoQwMoSHiGV3hztPPivDsf89YVJ585gj9wPn8ANxKOog==</latexit>

10.6(4.0)
<latexit sha1_base64="laren3rzkLc25RKgNDcA3hdWLCU=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiZdn1FfUU8OIxgnlIsoTZySQZMjO7zMwKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hTFn2njet7O0vLK6tp7byG9ube/sFvb26zpKFKE1EvFINUOsKWeS1gwznDZjRbEIOW2Ew9uJ33iiSrNIPphRTAOB+5L1GMHGSo/X7pmPSuXLk06h6LneFGiR+BkpQoZqp/DV7kYkEVQawrHWLd+LTZBiZRjhdJxvJ5rGmAxxn7YslVhQHaTTg8fo2Cpd1IuULWnQVP09kWKh9UiEtlNgM9Dz3kT8z2slpncVpEzGiaGSzBb1Eo5MhCbfoy5TlBg+sgQTxeytiAywwsTYjPI2BH/+5UVSP3X9C9e7Py9WbrI4cnAIR1ACH8pQgTuoQg0ICHiGV3hzlPPivDsfs9YlJ5s5gD9wPn8A4bmOeQ==</latexit>

9.31(76)

<latexit sha1_base64="yKxB/LAaI8CxKOArCusNZ34X9qk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQkiKRfFU8OKxgmkLbSib7aZdursJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0o508bzvp219Y3Nre3STnl3b//gsHJ03NJJpggNSMIT1YmwppxJGhhmOO2kimIRcdqOxnczv/1ElWaJfDSTlIYCDyWLGcHGSsElqrn1fqXqud4caJX4BalCgWa/8tUbJCQTVBrCsdZd30tNmGNlGOF0Wu5lmqaYjPGQdi2VWFAd5vNjp+jcKgMUJ8qWNGiu/p7IsdB6IiLbKbAZ6WVvJv7ndTMT34Q5k2lmqCSLRXHGkUnQ7HM0YIoSwyeWYKKYvRWREVaYGJtP2YbgL7+8Slo116+73sNVtXFbxFGCUziDC/DhGhpwD00IgACDZ3iFN0c6L86787FoXXOKmRP4A+fzBxgbjYg=</latexit>

+2.5
<latexit sha1_base64="RSUoliz6NaZakeZLz5Q2Ur5Eyls=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIISkn8QPFU8OKxgmkLbSmb7aZdutmE3YlQQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyRSGHTdb2dpeWV1bb2wUdzc2t7ZLe3t102casZ9FstYNwNquBSK+yhQ8maiOY0CyRvB8G7iN564NiJWjzhKeCeifSVCwShayT8l7tlFt1R2K+4UZJF4OSlDjlq39NXuxSyNuEImqTEtz02wk1GNgkk+LrZTwxPKhrTPW5YqGnHTyabHjsmxVXokjLUthWSq/p7IaGTMKApsZ0RxYOa9ifif10oxvOlkQiUpcsVmi8JUEozJ5HPSE5ozlCNLKNPC3krYgGrK0OZTtCF48y8vkvp5xbuquA+X5eptHkcBDuEITsCDa6jCPdTABwYCnuEV3hzlvDjvzsesdcnJZw7gD5zPHw79jYI=</latexit>

+0, 3

<latexit sha1_base64="zU58DTcNIqRQ7EDVvIQUKVJ+zg8=">AAAB/3icbVDLSgNBEJyNrxhfq4IXL4NBiAfjblD0GNSDxwjmAcm6zE4myZDZhzO9Qtjk4K948aCIV3/Dm3/jJNmDJhY0FFXddHd5keAKLOvbyCwsLi2vZFdza+sbm1vm9k5NhbGkrEpDEcqGRxQTPGBV4CBYI5KM+J5gda9/Nfbrj0wqHgZ3MIiY45NuwDucEtCSa+4Vhg8n0dC9PraPWsB9prBt3ZdcM28VrQnwPLFTkkcpKq751WqHNPZZAFQQpZq2FYGTEAmcCjbKtWLFIkL7pMuamgZEb3KSyf0jfKiVNu6EUlcAeKL+nkiIr9TA93SnT6CnZr2x+J/XjKFz4SQ8iGJgAZ0u6sQCQ4jHYeA2l4yCGGhCqOT6Vkx7RBIKOrKcDsGefXme1EpF+6xo3Z7my5dpHFm0jw5QAdnoHJXRDaqgKqJoiJ7RK3oznowX4934mLZmjHRmF/2B8fkDeF6UdA==</latexit>

(|q/p|D � 1)⇥ 102
<latexit sha1_base64="A7v1MCDR2mbe3uWU+TpUtj7QVJY=">AAAB8nicbVDLSgMxFM3UV62vqks3wSLUzTBTLLosunFZwT5gOpRMmmlDM8mQ3BFK6We4caGIW7/GnX9j2s5CWw8ETs65l3vviVLBDXjet1PY2Nza3inulvb2Dw6PyscnbaMyTVmLKqF0NyKGCS5ZCzgI1k01I0kkWCca3839zhPThiv5CJOUhQkZSh5zSsBKged6dVytuXXvsl+u2N8CeJ34OamgHM1++as3UDRLmAQqiDGB76UQTokGTgWblXqZYSmhYzJkgaWSJMyE08XKM3xhlQGOlbZPAl6ovzumJDFmkkS2MiEwMqveXPzPCzKIb8Ipl2kGTNLloDgTGBSe348HXDMKYmIJoZrbXTEdEU0o2JRKNgR/9eR10q65ft31Hq4qjds8jiI6Q+eoinx0jRroHjVRC1Gk0DN6RW8OOC/Ou/OxLC04ec8p+gPn8weqco7l</latexit>

0.05(2.50)
<latexit sha1_base64="VIVUodHMueuJC0B/TCvSq0au+iM=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSLUy5KVij0WvXisYD+kXUo2zbah2eySZIWy9Fd48aCIV3+ON/+NabsHbX0w8Hhvhpl5QSK4Nhh/O2vrG5tb24Wd4u7e/sFh6ei4peNUUdaksYhVJyCaCS5Z03AjWCdRjESBYO1gfDvz209MaR7LBzNJmB+RoeQhp8RY6RG7NVSpuviiXypjF8+BVomXkzLkaPRLX71BTNOISUMF0brr4cT4GVGGU8GmxV6qWULomAxZ11JJIqb9bH7wFJ1bZYDCWNmSBs3V3xMZibSeRIHtjIgZ6WVvJv7ndVMT1vyMyyQ1TNLFojAVyMRo9j0acMWoERNLCFXc3oroiChCjc2oaEPwll9eJa1L17ty8X21XL/J4yjAKZxBBTy4hjrcQQOaQCGCZ3iFN0c5L86787FoXXPymRP4A+fzB8uOjnE=</latexit>

0.8(4.0)
<latexit sha1_base64="IGfN7IEV0o0Nc4j4z7/JM1j1VOM=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ40JKIRY9FLx4rmLbQhrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Ngtbxe2d3b390sFhwySZZtxniUx0K6SGS6G4jwIlb6Wa0ziUvBkO76Z+84lrIxL1iKOUBzHtKxEJRtFK/oV77lW7pbJbcWcgy8TLSRly1Lulr04vYVnMFTJJjWl7borBmGoUTPJJsZMZnlI2pH3etlTRmJtgPDt2Qk6t0iNRom0pJDP198SYxsaM4tB2xhQHZtGbiv957Qyjm2AsVJohV2y+KMokwYRMPyc9oTlDObKEMi3srYQNqKYMbT5FG4K3+PIyaVxWvGrFfbgq127zOApwDCdwBh5cQw3uoQ4+MBDwDK/w5ijnxXl3PuatK04+cwR/4Hz+ADFujZ8=</latexit>�0, 15

<latexit sha1_base64="7AbOl3pMIB+wB7yRn8VgIBVfHuQ=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegHjzGRx6QLGF20psMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQaMFDUVVN91dQSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjq6nfekSleSwfzDhBP6IDyUPOqLHS/V3vuleuuFV3BvKXeDmpQI56r/zZ7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oQcWaVPwljZkobM1J8TGY20HkeB7YyoGepFbyr+53VSE174GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsv/yXNk6p3VnVvTyu1yzyOIhzAIRyDB+dQgxuoQwMYDOAJXuDVEc6z8+a8z1sLTj6zD7/gfHwD79uNkQ==</latexit>

RD
<latexit sha1_base64="vIf3uaw5k8uu3KzhnMA5ocKQxhw=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoMgHsKuKHoM6sFjFPOAZA2zk95kyOzsMjMrhCUf4cWDIl79Hm/+jZPHQRMLGoqqbrq7gkRwbVz328ktLa+sruXXCxubW9s7xd29uo5TxbDGYhGrZkA1Ci6xZrgR2EwU0igQ2AgG12O/8YRK81g+mGGCfkR7koecUWOlxn0nu3k8GXWKJbfsTkAWiTcjJZih2il+tbsxSyOUhgmqdctzE+NnVBnOBI4K7VRjQtmA9rBlqaQRaj+bnDsiR1bpkjBWtqQhE/X3REYjrYdRYDsjavp63huL/3mt1ISXfsZlkhqUbLooTAUxMRn/TrpcITNiaAllittbCetTRZmxCRVsCN78y4ukflr2zsvu3VmpcjWLIw8HcAjH4MEFVOAWqlADBgN4hld4cxLnxXl3PqatOWc2sw9/4Hz+ANAWjzk=</latexit>

RD⇤
<latexit sha1_base64="E7RWsFh9BIblXnv06FDqAsA4s5k=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBahXkJSLPZY9OKxgv3ANpTNdtMu3WzC7kYoof/CiwdFvPpvvPlv3LQ5aOuDgcd7M8zM82POlHacb6uwsbm1vVPcLe3tHxwelY9POipKJKFtEvFI9nysKGeCtjXTnPZiSXHoc9r1p7eZ332iUrFIPOhZTL0QjwULGMHaSI+OXWvUUdWtXQ7LFcd2FkDrxM1JBXK0huWvwSgiSUiFJhwr1XedWHsplpoRTuelQaJojMkUj2nfUIFDqrx0cfEcXRhlhIJImhIaLdTfEykOlZqFvukMsZ6oVS8T//P6iQ4aXspEnGgqyHJRkHCkI5S9j0ZMUqL5zBBMJDO3IjLBEhNtQiqZENzVl9dJp2a7ddu5v6o0b/I4inAG51AFF66hCXfQgjYQEPAMr/BmKevFerc+lq0FK585hT+wPn8AR1qOsw==</latexit>

0.285(12)
<latexit sha1_base64="wf40jc12mXiqebC6MaMJNs3/lYo=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXpbd0qLHohePFeyHtEvJptk2NMkuSVYopb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCxPOtPG8bye3sbm1vZPfLeztHxweFY9PWjpOFaFNEvNYdUKsKWeSNg0znHYSRbEIOW2H49u5336iSrNYPphJQgOBh5JFjGBjpUfPrdSqqFy77BdLnustgNaJn5ESZGj0i1+9QUxSQaUhHGvd9b3EBFOsDCOczgq9VNMEkzEe0q6lEguqg+ni4Bm6sMoARbGyJQ1aqL8nplhoPRGh7RTYjPSqNxf/87qpia6DKZNJaqgky0VRypGJ0fx7NGCKEsMnlmCimL0VkRFWmBibUcGG4K++vE5aFdevud59tVS/yeLIwxmcQxl8uII63EEDmkBAwDO8wpujnBfn3flYtuacbOYU/sD5/AHU2I53</latexit>

0.254(5)

<latexit sha1_base64="VTBY6la4KvVStT3yuQb7aj5L1zA=">AAAB8XicbVDLTsJAFL3FF+ILdelmIjHBTdMCPpZENy4xkUeEhkyHKUyYTpuZqQlp+As3LjTGrX/jzr9xgC4UPMlNTs65N/fe48ecKe0431ZubX1jcyu/XdjZ3ds/KB4etVSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj29nfvuJSsUi8aAnMfVCPBQsYARrIz06drVWQ+XK5Xm/WHJsZw60StyMlCBDo1/86g0ikoRUaMKxUl3XibWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL5xdP0ZlRBiiIpCmh0Vz9PZHiUKlJ6JvOEOuRWvZm4n9eN9HBtZcyESeaCrJYFCQc6QjN3kcDJinRfGIIJpKZWxEZYYmJNiEVTAju8surpFWx3Qvbua+V6jdZHHk4gVMogwtXUIc7aEATCAh4hld4s5T1Yr1bH4vWnJXNHMMfWJ8/SM6OtA==</latexit>

0.344(26)
<latexit sha1_base64="5OMZEq1+UnSs/ghvsaZekg1RaeY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSLUy7JbKtZb0YvHCvZD2qVk07QNTbJLkhXK0l/hxYMiXv053vw3pu0etPXBwOO9GWbmhTFn2njet7O2vrG5tZ3bye/u7R8cFo6OmzpKFKENEvFItUOsKWeSNgwznLZjRbEIOW2F49uZ33qiSrNIPphJTAOBh5INGMHGSo+eW76uolLlolcoeq43B1olfkaKkKHeK3x1+xFJBJWGcKx1x/diE6RYGUY4nea7iaYxJmM8pB1LJRZUB+n84Ck6t0ofDSJlSxo0V39PpFhoPRGh7RTYjPSyNxP/8zqJGVSDlMk4MVSSxaJBwpGJ0Ox71GeKEsMnlmCimL0VkRFWmBibUd6G4C+/vEqaZde/dL37SrF2k8WRg1M4gxL4cAU1uIM6NICAgGd4hTdHOS/Ou/OxaF1zspkT+APn8wffl45+</latexit>

0.298(4)
<latexit sha1_base64="uZBViYpJTLR1s6lUwyjED8+0dJ0=">AAAB63icbVBNS8NAEJ34WetX1aOXxSIIQkiqoseiF48V7Ae0oWy2m3bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8MOFMG8/7dlZW19Y3Nktb5e2d3b39ysFhS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wfJf77SeqNIvlo5kkNBB4KFnECDa5dF5zL/qVqud6M6Bl4hekCgUa/cpXbxCTVFBpCMdad30vMUGGlWGE02m5l2qaYDLGQ9q1VGJBdZDNbp2iU6sMUBQrW9Kgmfp7IsNC64kIbafAZqQXvVz8z+umJroJMiaT1FBJ5ouilCMTo/xxNGCKEsMnlmCimL0VkRFWmBgbT9mG4C++vExaNde/cr2Hy2r9toijBMdwAmfgwzXU4R4a0AQCI3iGV3hzhPPivDsf89YVp5g5gj9wPn8AwXeNZA==</latexit>

+2.3

<latexit sha1_base64="63aGTn5PQZzZAzbtgodXRnaMfbA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEIiSj0WvXisYD+gDWWz3bRLdzdhdyOU0L/gxYMiXv1D3vw3btoctPXBwOO9GWbmhQln2njet1NaW9/Y3CpvV3Z29/YPqodHbR2nitAWiXmsuiHWlDNJW4YZTruJoliEnHbCyV3ud56o0iyWj2aa0EDgkWQRI9jk0oXv1gfVmud6c6BV4hekBgWag+pXfxiTVFBpCMda93wvMUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C+/vEral65/7XoPV7XGbRFHGU7gFM7Bhzo04B6a0AICY3iGV3hzhPPivDsfi9aSU8wcwx84nz/GAY1n</latexit>

+1.7
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(No EDM’s,          , etc.)<latexit sha1_base64="hquECdze1VnhqcrZtmsWPJCxYzU=">AAACAHicbVA9SwNBEN2LXzF+nVpY2CwGwSrciaJYBWwsI5gYyB1hbrN3WbJ7e+zuKSGk8a/YWChi68+w89+4Sa7QxAcDj/dmmJkXZZxp43nfTmlpeWV1rbxe2djc2t5xd/daWuaK0CaRXKp2BJpyltKmYYbTdqYoiIjT+2hwPfHvH6jSTKZ3ZpjRUECSspgRMFbqugeByAPFkr4BpeQjpjhIQAjoulWv5k2BF4lfkCoq0Oi6X0FPklzQ1BAOWnd8LzPhCJRhhNNxJcg1zYAMIKEdS1MQVIej6QNjfGyVHo6lspUaPFV/T4xAaD0Uke0UYPp63puI/3md3MSX4YilWW5oSmaL4pxjI/EkDdxjihLDh5YAUczeikkfFBBjM6vYEPz5lxdJ67Tmn9e827Nq/aqIo4wO0RE6QT66QHV0gxqoiQgao2f0it6cJ+fFeXc+Zq0lp5jZR3/gfP4AuSSWdA==</latexit>µ ! e�

20%exp



Summary
1. The flavour puzzle and the hierarchy problem are

key open issues in BSM

2. Precision offers an indirect discovery potential of NP 
 at MultiTeV, if any, before the next HE collider

4. “Deconstructing” SM gauge interactions may be 
a way to address the flavour puzzle 
and make sense of NMFV in b,t,  -physics<latexit sha1_base64="XnYwJp1FpdaFNvdWnkiIjOe1mVI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9gPaUDbbTbt0swm7E6GE/gUvHhTx6h/y5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKOZSH2k6qNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bH7rjJxZZUjCWNtSSObq74mMRsZMo8B2RhTHZtnLxf+8XorhjZ8JlaTIFVssClNJMCb542QoNGcop5ZQpoW9lbAx1ZShjadiQ/CWX14l7Yu6d1V3Hy5rjdsijjKcwCmcgwfX0IB7aEILGIzhGV7hzYmcF+fd+Vi0lpxi5hj+wPn8ASJ/jkw=</latexit>⌧

(and a strong motivation for the next HE collider)

and subject to flavour symmetries
3. If the Higgs is composite,     mast be “low”

<latexit sha1_base64="2G0ka+JMwLpPSrnHpBL3e6ViLz4=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIRZdFNy5cVLAPaceSyWTa0CQzJBmhDP0KNy4UcevnuPNvTNtZaOuBwOGcc8m9J0g408Z1v53Cyura+kZxs7S1vbO7V94/aOk4VYQ2Scxj1QmwppxJ2jTMcNpJFMUi4LQdjK6nfvuJKs1ieW/GCfUFHkgWMYKNlR56tzYa4seoX664VXcGtEy8nFQgR6Nf/uqFMUkFlYZwrHXXcxPjZ1gZRjidlHqppgkmIzygXUslFlT72WzhCTqxSoiiWNknDZqpvycyLLQei8AmBTZDvehNxf+8bmqiSz9jMkkNlWT+UZRyZGI0vR6FTFFi+NgSTBSzuyIyxAoTYzsq2RK8xZOXSeus6tWq7t15pX6V11GEIziGU/DgAupwAw1oAgEBz/AKb45yXpx352MeLTj5zCH8gfP5A4WQkDk=</latexit>

⇤f



Engadina, 1997

…as promised



Zurich, around 2000



where?, 2000

Last but not least

Cheers to Zoltan
and to all his family


