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  The LHC landscape

The year is 8 after the LHC first collisions. Experimental data is entirely SM-like. 
Well, not entirely! The LHCb Collaboration still holds out against the SM. And life is 
not easy for the SM there...
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  The challenge: combined explanation of the anomalies
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… So let me (aggressively) assume that the anomalies (both!) are genuine hints of 
NP. Can we make some sense out of them?

If taken together, the B anomalies are possibly the largest coherent set of 
deviations from the SM we have ever seen…

Intriguingly, they follow a very peculiar structure

~25% of a SM loop effect ~20% of a SM tree-level effect

The only source of lepton flavor universality violation in the SM (Yukawas) follow 
a similar trend:                       …. Are the anomalies connected to the Yukawas?
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  The U(2) flavor symmetry
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The SM Yukawas respect an approximate U(2) symmetry
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Unbroken symmetry 
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Final breaking

• Assuming a single leading breaking ensures an effective protection of FCNCs 

   [SM-like mixing among light & 3rd generations               consistent with CKM fits]

• Large NP effects in 3rd generation, light-generation effects controlled by the breaking

Barbieri et al. 1105.2296
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  Lessons from the EFT

SM Yukawas U(2) symmetry

B anomalies Vector leptoquark 
[Pati Salam?]See Admir Greljo’s 

talk!

+

The “Zurich guide”, Buttazzo et al. [1706.07808]
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Analysis in terms of dynamical (simplified) models select the vector LQ as the 
only single-mediator possibility 
[but of course other solutions with more mediators are available]

See Damir Bečirević talk!



  Gauged vector LQ: low-scale unification?
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The vector-leptoquark solution points to Pati-Salam unification

           is the smallest group containing the required vector LQ [                         ]

No proton decay (protected by symmetry)

The (flavor blind) Pati-Salam model cannot work

The bound from                 lift the LQ mass to 100 TeV

A very interesting proposal to circumvent this problem [Di Luzio et al.,1708.08450] 
uses a (dark)            connected to the SM fermions through vector-like fermions 
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Pati, Salam, Phys. Rev. D10 (1974) 275 [Lepton number as the 4th “color”]
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  Our proposal                                  Bordone, Cornella, JF, Isidori, 1712.01368
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At high energies each family is charged under an independent gauge group 
(gauge bosons carry flavor!)


PS3 ⌘ [SU(4) ⇥ SU(2)L ⇥ SU(2)R]3
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Unification of quarks and leptons

[natural explanation for            charges]

“De-unification” of the gauge symmetry 
( = flavor deconstruction)


“Flavor-friendly” 
 Pati-Salam

U(1)Y
<latexit sha1_base64="J7fJ73Ntp87GiI1rvvX1W9/GvG0="></latexit><latexit sha1_base64="J7fJ73Ntp87GiI1rvvX1W9/GvG0="></latexit><latexit sha1_base64="J7fJ73Ntp87GiI1rvvX1W9/GvG0="></latexit><latexit sha1_base64="J7fJ73Ntp87GiI1rvvX1W9/GvG0="></latexit>

Available now at low scales!



  Our proposal                                  Bordone, Cornella, JF, Isidori, 1712.01368
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Breaking to the diagonal SM group via “link’’ fields [             ], 

also responsible of the Yukawa hierarchies
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High-scale [           TeV] 
“vertical breaking”: 

[                      ] 
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PS1 ! SM1<latexit sha1_base64="F5M0LLLgbr4WXEZBymDxgV9Yx70="></latexit><latexit sha1_base64="F5M0LLLgbr4WXEZBymDxgV9Yx70="></latexit><latexit sha1_base64="F5M0LLLgbr4WXEZBymDxgV9Yx70="></latexit><latexit sha1_base64="F5M0LLLgbr4WXEZBymDxgV9Yx70="></latexit>

SM3 ! QED3
<latexit sha1_base64="5I+aX4gjDoUFTgmCqEbNfGSWxPc="></latexit><latexit sha1_base64="5I+aX4gjDoUFTgmCqEbNfGSWxPc="></latexit><latexit sha1_base64="5I+aX4gjDoUFTgmCqEbNfGSWxPc="></latexit><latexit sha1_base64="5I+aX4gjDoUFTgmCqEbNfGSWxPc="></latexit>

Low-scale [EW] 
“vertical breaking”: 

[                          ] 

Link fields

At high energies each family is charged under an independent gauge group 
(gauge bosons carry flavor!)




  Symmetry breaking pattern
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Accidental            symmetryU(2)5
<latexit sha1_base64="kqJTpLFSUIjFwm+bAyJeSH1Az1A="></latexit><latexit sha1_base64="kqJTpLFSUIjFwm+bAyJeSH1Az1A="></latexit><latexit sha1_base64="kqJTpLFSUIjFwm+bAyJeSH1Az1A="></latexit><latexit sha1_base64="kqJTpLFSUIjFwm+bAyJeSH1Az1A="></latexit>



  Symmetry breaking pattern
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Accidental            symmetryU(2)5
<latexit sha1_base64="kqJTpLFSUIjFwm+bAyJeSH1Az1A="></latexit><latexit sha1_base64="kqJTpLFSUIjFwm+bAyJeSH1Az1A="></latexit><latexit sha1_base64="kqJTpLFSUIjFwm+bAyJeSH1Az1A="></latexit><latexit sha1_base64="kqJTpLFSUIjFwm+bAyJeSH1Az1A="></latexit>

How?



⟨Ωℓ3⟩ ⟨Ω†
ℓ3⟩

Ψ(ℓ)
L Ψ(ℓ)

L

χR

⟨Ωℓ3⟩ H3

Ψ(ℓ)
L Ψ(3)

R

χR χL

  Generation of the effective Yukawas 
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d=6d=5

“For free”

Like in type-I seesaw

[                              ]

Like in type-II seesaw

[                                                ]

Induces a small effective coupling among

 the new vectors and the light fermions


(very important for               !)   

Very similar setup in Greljo, Stefanek, 1802.04274 

⟨ΦL
ℓ3⟩ ⟨ΦR

ℓ3⟩H3

∆12

Ψ(ℓ)
L Ψ(ℓ)

R

�L,R ⇠ (4, 2, 1)3
<latexit sha1_base64="P/VWN+m9fIECRXbrxCAdVnM+BWM="></latexit><latexit sha1_base64="P/VWN+m9fIECRXbrxCAdVnM+BWM="></latexit><latexit sha1_base64="P/VWN+m9fIECRXbrxCAdVnM+BWM="></latexit><latexit sha1_base64="P/VWN+m9fIECRXbrxCAdVnM+BWM="></latexit>

�12 ⇠ (4, 2, 1)1 ⇥ (4̄, 1, 2̄)2
<latexit sha1_base64="GHI9KDMZPlvapDuARA2a9ZhHBA0="></latexit><latexit sha1_base64="GHI9KDMZPlvapDuARA2a9ZhHBA0="></latexit><latexit sha1_base64="GHI9KDMZPlvapDuARA2a9ZhHBA0="></latexit><latexit sha1_base64="GHI9KDMZPlvapDuARA2a9ZhHBA0="></latexit>

Leading breaking of the (accidental) U(2) symmetry

b ! s``
<latexit sha1_base64="2Bzj0wp/NKQ/PhEvj70nIB7K310="></latexit><latexit sha1_base64="2Bzj0wp/NKQ/PhEvj70nIB7K310="></latexit><latexit sha1_base64="2Bzj0wp/NKQ/PhEvj70nIB7K310="></latexit><latexit sha1_base64="2Bzj0wp/NKQ/PhEvj70nIB7K310="></latexit>



  Low-energy remnants
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Similar constructions in:

• Di Luzio, Greljo, Nardecchia, 1708.08450

• Diaz, Schmaltz, Zhong, 1706.05033

• Georgi, Nakai, 1606.05865

Despite the apparent complexity, the model 
is highly constrained at ~TeV scale

• Uninvited guests: unavoidable     and    , 
with masses close to 

• Key difference to other existing models

       unsuppressed                  LQ couplings

[Very important pheno implications!] 

bR � ⌧R
<latexit sha1_base64="bZ2iEtPRAIMeinab0l6Ab3DALKU="></latexit><latexit sha1_base64="bZ2iEtPRAIMeinab0l6Ab3DALKU="></latexit><latexit sha1_base64="bZ2iEtPRAIMeinab0l6Ab3DALKU="></latexit><latexit sha1_base64="bZ2iEtPRAIMeinab0l6Ab3DALKU="></latexit>

U1<latexit sha1_base64="vxKJ2h0eYrSZOQzFZ53xEXZOM7U=">AAACFHicbVA7T8MwGHTKq5RXgJElokJiqKK4RJRulVgYi0RopTaKHNdprToP2Q5SFeVPsPBXWBgAsTKw8W9w0wzQcpKl09199ufzE0aFtKxvrbK2vrG5Vd2u7ezu7R/oh0f3Ik45Jg6OWcz7PhKE0Yg4kkpG+gknKPQZ6fnT67nfeyBc0Di6k7OEuCEaRzSgGEkleXojGxaXDPjYdzPLtGwLWpcNy4QXdhO2C9Jstezc8WDu6XWVKGCsEliSOijR9fSv4SjGaUgiiRkSYgCtRLoZ4pJiRvLaMBUkQXiKxmSgaIRCItysWCg3zpQyMoKYqxNJo1B/T2QoFGIW+ioZIjkRy95c/M8bpDK4cjMaJakkEV48FKTMkLExr8gYUU6wZDNFEOZU7WrgCeIIS1VkTZUAl7+8Spym2TbhrV3vtMs2quAEnIJzAEELdMAN6AIHYPAInsEreNOetBftXftYRCtaOXMM/kD7/AEL4pp6</latexit><latexit sha1_base64="vxKJ2h0eYrSZOQzFZ53xEXZOM7U=">AAACFHicbVA7T8MwGHTKq5RXgJElokJiqKK4RJRulVgYi0RopTaKHNdprToP2Q5SFeVPsPBXWBgAsTKw8W9w0wzQcpKl09199ufzE0aFtKxvrbK2vrG5Vd2u7ezu7R/oh0f3Ik45Jg6OWcz7PhKE0Yg4kkpG+gknKPQZ6fnT67nfeyBc0Di6k7OEuCEaRzSgGEkleXojGxaXDPjYdzPLtGwLWpcNy4QXdhO2C9Jstezc8WDu6XWVKGCsEliSOijR9fSv4SjGaUgiiRkSYgCtRLoZ4pJiRvLaMBUkQXiKxmSgaIRCItysWCg3zpQyMoKYqxNJo1B/T2QoFGIW+ioZIjkRy95c/M8bpDK4cjMaJakkEV48FKTMkLExr8gYUU6wZDNFEOZU7WrgCeIIS1VkTZUAl7+8Spym2TbhrV3vtMs2quAEnIJzAEELdMAN6AIHYPAInsEreNOetBftXftYRCtaOXMM/kD7/AEL4pp6</latexit><latexit sha1_base64="vxKJ2h0eYrSZOQzFZ53xEXZOM7U=">AAACFHicbVA7T8MwGHTKq5RXgJElokJiqKK4RJRulVgYi0RopTaKHNdprToP2Q5SFeVPsPBXWBgAsTKw8W9w0wzQcpKl09199ufzE0aFtKxvrbK2vrG5Vd2u7ezu7R/oh0f3Ik45Jg6OWcz7PhKE0Yg4kkpG+gknKPQZ6fnT67nfeyBc0Di6k7OEuCEaRzSgGEkleXojGxaXDPjYdzPLtGwLWpcNy4QXdhO2C9Jstezc8WDu6XWVKGCsEliSOijR9fSv4SjGaUgiiRkSYgCtRLoZ4pJiRvLaMBUkQXiKxmSgaIRCItysWCg3zpQyMoKYqxNJo1B/T2QoFGIW+ioZIjkRy95c/M8bpDK4cjMaJakkEV48FKTMkLExr8gYUU6wZDNFEOZU7WrgCeIIS1VkTZUAl7+8Spym2TbhrV3vtMs2quAEnIJzAEELdMAN6AIHYPAInsEreNOetBftXftYRCtaOXMM/kD7/AEL4pp6</latexit><latexit sha1_base64="vxKJ2h0eYrSZOQzFZ53xEXZOM7U=">AAACFHicbVA7T8MwGHTKq5RXgJElokJiqKK4RJRulVgYi0RopTaKHNdprToP2Q5SFeVPsPBXWBgAsTKw8W9w0wzQcpKl09199ufzE0aFtKxvrbK2vrG5Vd2u7ezu7R/oh0f3Ik45Jg6OWcz7PhKE0Yg4kkpG+gknKPQZ6fnT67nfeyBc0Di6k7OEuCEaRzSgGEkleXojGxaXDPjYdzPLtGwLWpcNy4QXdhO2C9Jstezc8WDu6XWVKGCsEliSOijR9fSv4SjGaUgiiRkSYgCtRLoZ4pJiRvLaMBUkQXiKxmSgaIRCItysWCg3zpQyMoKYqxNJo1B/T2QoFGIW+ioZIjkRy95c/M8bpDK4cjMaJakkEV48FKTMkLExr8gYUU6wZDNFEOZU7WrgCeIIS1VkTZUAl7+8Spym2TbhrV3vtMs2quAEnIJzAEELdMAN6AIHYPAInsEreNOetBftXftYRCtaOXMM/kD7/AEL4pp6</latexit>

Z 0
<latexit sha1_base64="KtLP5Q0PiwaAKWcTaTa2ERFzBRw=">AAACE3icbVDNS8MwHE3n15xfVY9egkMUlNLO4txt4MXjBOeGXRlplm5h6QdJKozSP8KL/4oXDypevXjzvzHretDNB4HHe++X/PK8mFEhTfNbKy0tr6yuldcrG5tb2zv67t6diBKOSRtHLOJdDwnCaEjakkpGujEnKPAY6Xjjq6nfeSBc0Ci8lZOYuAEahtSnGEkl9fXTtJdf4vCh56amYdqmZV6cmYZ1btesRk5q9bqd3R9nfb2qAjngIrEKUgUFWn39qzeIcBKQUGKGhHAsM5ZuirikmJGs0ksEiREeoyFxFA1RQISb5vtk8EgpA+hHXJ1Qwlz9PZGiQIhJ4KlkgORIzHtT8T/PSaR/6aY0jBNJQjx7yE8YlBGcNgQHlBMs2UQRhDlVu0I8QhxhqXqsqBKs+S8vknbNaBjWjV1tNoo2yuAAHIITYIE6aIJr0AJtgMEjeAav4E170l60d+1jFi1pxcw++APt8wdDVJoM</latexit><latexit sha1_base64="KtLP5Q0PiwaAKWcTaTa2ERFzBRw=">AAACE3icbVDNS8MwHE3n15xfVY9egkMUlNLO4txt4MXjBOeGXRlplm5h6QdJKozSP8KL/4oXDypevXjzvzHretDNB4HHe++X/PK8mFEhTfNbKy0tr6yuldcrG5tb2zv67t6diBKOSRtHLOJdDwnCaEjakkpGujEnKPAY6Xjjq6nfeSBc0Ci8lZOYuAEahtSnGEkl9fXTtJdf4vCh56amYdqmZV6cmYZ1btesRk5q9bqd3R9nfb2qAjngIrEKUgUFWn39qzeIcBKQUGKGhHAsM5ZuirikmJGs0ksEiREeoyFxFA1RQISb5vtk8EgpA+hHXJ1Qwlz9PZGiQIhJ4KlkgORIzHtT8T/PSaR/6aY0jBNJQjx7yE8YlBGcNgQHlBMs2UQRhDlVu0I8QhxhqXqsqBKs+S8vknbNaBjWjV1tNoo2yuAAHIITYIE6aIJr0AJtgMEjeAav4E170l60d+1jFi1pxcw++APt8wdDVJoM</latexit><latexit sha1_base64="KtLP5Q0PiwaAKWcTaTa2ERFzBRw=">AAACE3icbVDNS8MwHE3n15xfVY9egkMUlNLO4txt4MXjBOeGXRlplm5h6QdJKozSP8KL/4oXDypevXjzvzHretDNB4HHe++X/PK8mFEhTfNbKy0tr6yuldcrG5tb2zv67t6diBKOSRtHLOJdDwnCaEjakkpGujEnKPAY6Xjjq6nfeSBc0Ci8lZOYuAEahtSnGEkl9fXTtJdf4vCh56amYdqmZV6cmYZ1btesRk5q9bqd3R9nfb2qAjngIrEKUgUFWn39qzeIcBKQUGKGhHAsM5ZuirikmJGs0ksEiREeoyFxFA1RQISb5vtk8EgpA+hHXJ1Qwlz9PZGiQIhJ4KlkgORIzHtT8T/PSaR/6aY0jBNJQjx7yE8YlBGcNgQHlBMs2UQRhDlVu0I8QhxhqXqsqBKs+S8vknbNaBjWjV1tNoo2yuAAHIITYIE6aIJr0AJtgMEjeAav4E170l60d+1jFi1pxcw++APt8wdDVJoM</latexit><latexit sha1_base64="KtLP5Q0PiwaAKWcTaTa2ERFzBRw=">AAACE3icbVDNS8MwHE3n15xfVY9egkMUlNLO4txt4MXjBOeGXRlplm5h6QdJKozSP8KL/4oXDypevXjzvzHretDNB4HHe++X/PK8mFEhTfNbKy0tr6yuldcrG5tb2zv67t6diBKOSRtHLOJdDwnCaEjakkpGujEnKPAY6Xjjq6nfeSBc0Ci8lZOYuAEahtSnGEkl9fXTtJdf4vCh56amYdqmZV6cmYZ1btesRk5q9bqd3R9nfb2qAjngIrEKUgUFWn39qzeIcBKQUGKGhHAsM5ZuirikmJGs0ksEiREeoyFxFA1RQISb5vtk8EgpA+hHXJ1Qwlz9PZGiQIhJ4KlkgORIzHtT8T/PSaR/6aY0jBNJQjx7yE8YlBGcNgQHlBMs2UQRhDlVu0I8QhxhqXqsqBKs+S8vknbNaBjWjV1tNoo2yuAAHIITYIE6aIJr0AJtgMEjeAav4E170l60d+1jFi1pxcw++APt8wdDVJoM</latexit> G0

<latexit sha1_base64="CJlA1KA5jgPiB5+IZpu6jjLhLl4=">AAACE3icbVDNS8MwHE3n15xfVY9eikMUlJHO4txt4EGPE6wbdGWkWbqFpR8kqTBK/wgv/itePKh49eLN/8as60E3HwQe771f8svzYkaFhPBbKy0tr6yuldcrG5tb2zv67t69iBKOiY0jFvGuhwRhNCS2pJKRbswJCjxGOt74aup3HggXNArv5CQmboCGIfUpRlJJff007eWXOHzouSmsQQua8OIM1sxzq242c1JvNKzs+jjr61UVyGEsErMgVVCg3de/eoMIJwEJJWZICMeEsXRTxCXFjGSVXiJIjPAYDYmjaIgCItw03yczjpQyMPyIqxNKI1d/T6QoEGISeCoZIDkS895U/M9zEulfuikN40SSEM8e8hNmyMiYNmQMKCdYsokiCHOqdjXwCHGEpeqxokow57+8SOx6rVkzb61qq1m0UQYH4BCcABM0QAvcgDawAQaP4Bm8gjftSXvR3rWPWbSkFTP74A+0zx8mdZn5</latexit><latexit sha1_base64="CJlA1KA5jgPiB5+IZpu6jjLhLl4=">AAACE3icbVDNS8MwHE3n15xfVY9eikMUlJHO4txt4EGPE6wbdGWkWbqFpR8kqTBK/wgv/itePKh49eLN/8as60E3HwQe771f8svzYkaFhPBbKy0tr6yuldcrG5tb2zv67t69iBKOiY0jFvGuhwRhNCS2pJKRbswJCjxGOt74aup3HggXNArv5CQmboCGIfUpRlJJff007eWXOHzouSmsQQua8OIM1sxzq242c1JvNKzs+jjr61UVyGEsErMgVVCg3de/eoMIJwEJJWZICMeEsXRTxCXFjGSVXiJIjPAYDYmjaIgCItw03yczjpQyMPyIqxNKI1d/T6QoEGISeCoZIDkS895U/M9zEulfuikN40SSEM8e8hNmyMiYNmQMKCdYsokiCHOqdjXwCHGEpeqxokow57+8SOx6rVkzb61qq1m0UQYH4BCcABM0QAvcgDawAQaP4Bm8gjftSXvR3rWPWbSkFTP74A+0zx8mdZn5</latexit><latexit sha1_base64="CJlA1KA5jgPiB5+IZpu6jjLhLl4=">AAACE3icbVDNS8MwHE3n15xfVY9eikMUlJHO4txt4EGPE6wbdGWkWbqFpR8kqTBK/wgv/itePKh49eLN/8as60E3HwQe771f8svzYkaFhPBbKy0tr6yuldcrG5tb2zv67t69iBKOiY0jFvGuhwRhNCS2pJKRbswJCjxGOt74aup3HggXNArv5CQmboCGIfUpRlJJff007eWXOHzouSmsQQua8OIM1sxzq242c1JvNKzs+jjr61UVyGEsErMgVVCg3de/eoMIJwEJJWZICMeEsXRTxCXFjGSVXiJIjPAYDYmjaIgCItw03yczjpQyMPyIqxNKI1d/T6QoEGISeCoZIDkS895U/M9zEulfuikN40SSEM8e8hNmyMiYNmQMKCdYsokiCHOqdjXwCHGEpeqxokow57+8SOx6rVkzb61qq1m0UQYH4BCcABM0QAvcgDawAQaP4Bm8gjftSXvR3rWPWbSkFTP74A+0zx8mdZn5</latexit><latexit sha1_base64="CJlA1KA5jgPiB5+IZpu6jjLhLl4=">AAACE3icbVDNS8MwHE3n15xfVY9eikMUlJHO4txt4EGPE6wbdGWkWbqFpR8kqTBK/wgv/itePKh49eLN/8as60E3HwQe771f8svzYkaFhPBbKy0tr6yuldcrG5tb2zv67t69iBKOiY0jFvGuhwRhNCS2pJKRbswJCjxGOt74aup3HggXNArv5CQmboCGIfUpRlJJff007eWXOHzouSmsQQua8OIM1sxzq242c1JvNKzs+jjr61UVyGEsErMgVVCg3de/eoMIJwEJJWZICMeEsXRTxCXFjGSVXiJIjPAYDYmjaIgCItw03yczjpQyMPyIqxNKI1d/T6QoEGISeCoZIDkS895U/M9zEulfuikN40SSEM8e8hNmyMiYNmQMKCdYsokiCHOqdjXwCHGEpeqxokow57+8SOx6rVkzb61qq1m0UQYH4BCcABM0QAvcgDawAQaP4Bm8gjftSXvR3rWPWbSkFTP74A+0zx8mdZn5</latexit>

(small) flavor rotations controlled 
by the U(2) symmetry

Flavor structure 

[             enhances NP in               and suppresses dangerous couplings]

[      from d=6 op.]

gY diag

✓
�g1
g4

+ ✏0q,`,�
g1
g4

+ ✏q,`,
g4
g1

◆

<latexit sha1_base64="zqJpwe+pWSkOMAz2lGhGF9H47cA="></latexit><latexit sha1_base64="zqJpwe+pWSkOMAz2lGhGF9H47cA="></latexit><latexit sha1_base64="zqJpwe+pWSkOMAz2lGhGF9H47cA="></latexit><latexit sha1_base64="zqJpwe+pWSkOMAz2lGhGF9H47cA="></latexit>

g4 diag(✏
0
U , ✏U , 1)

<latexit sha1_base64="oaHqC+vgDkJDqyf79CIJoavftuc="></latexit><latexit sha1_base64="oaHqC+vgDkJDqyf79CIJoavftuc="></latexit><latexit sha1_base64="oaHqC+vgDkJDqyf79CIJoavftuc="></latexit><latexit sha1_base64="oaHqC+vgDkJDqyf79CIJoavftuc="></latexit>

gc diag

✓
�g3
g4

+ ✏0q,�
g3
g4

+ ✏q,
g4
g3

◆

<latexit sha1_base64="o3UfnFsLvXJjYJPl6/mRycmrnSo="></latexit><latexit sha1_base64="o3UfnFsLvXJjYJPl6/mRycmrnSo="></latexit><latexit sha1_base64="o3UfnFsLvXJjYJPl6/mRycmrnSo="></latexit><latexit sha1_base64="o3UfnFsLvXJjYJPl6/mRycmrnSo="></latexit>

U1 :<latexit sha1_base64="efZ0Xo/aGe0jEhI8Te5IGqCHzXQ="></latexit><latexit sha1_base64="efZ0Xo/aGe0jEhI8Te5IGqCHzXQ="></latexit><latexit sha1_base64="efZ0Xo/aGe0jEhI8Te5IGqCHzXQ="></latexit><latexit sha1_base64="efZ0Xo/aGe0jEhI8Te5IGqCHzXQ="></latexit>

Z0 :
<latexit sha1_base64="I7s3K8yScBX5MzxjTnAqEeGTeZ8="></latexit><latexit sha1_base64="I7s3K8yScBX5MzxjTnAqEeGTeZ8="></latexit><latexit sha1_base64="I7s3K8yScBX5MzxjTnAqEeGTeZ8="></latexit><latexit sha1_base64="I7s3K8yScBX5MzxjTnAqEeGTeZ8="></latexit>

G0 :
<latexit sha1_base64="DEFxy16JcuLbBkCedJ6ZKMFEBiE="></latexit><latexit sha1_base64="DEFxy16JcuLbBkCedJ6ZKMFEBiE="></latexit><latexit sha1_base64="DEFxy16JcuLbBkCedJ6ZKMFEBiE="></latexit><latexit sha1_base64="DEFxy16JcuLbBkCedJ6ZKMFEBiE="></latexit>

✏(0)i
<latexit sha1_base64="VZgkoEzPICluzuN9ul0fwDCVLtA="></latexit><latexit sha1_base64="VZgkoEzPICluzuN9ul0fwDCVLtA="></latexit><latexit sha1_base64="VZgkoEzPICluzuN9ul0fwDCVLtA="></latexit><latexit sha1_base64="VZgkoEzPICluzuN9ul0fwDCVLtA="></latexit>

+

R(D(⇤))
<latexit sha1_base64="ukXduF2S+zxL0yqG80Mjkt+MSag=">AAACG3icbVBLS8NAGNzUV62vqEcvwSK0IiFpg7W3gh48VjG2kMay2W7bpZsHuxuhhPwQL/4VLx5UPAke/Ddu0xy0OrAwzMy3++14ESVcGMaXUlhaXlldK66XNja3tnfU3b1bHsYMYRuFNGRdD3JMSYBtQQTF3Yhh6HsUd7zJ+czv3GPGSRjciGmEXR+OAjIkCAop9dV60ssucdjIcxNDNyzDNE5PDN2sWzWzmZFao2Gl15WLu6RyXE2raV8ty2AG7S8xc1IGOdp99aM3CFHs40AgCjl3TCMSbgKZIIjitNSLOY4gmsARdiQNoI+5m2R7pdqRVAbaMGTyBELL1J8TCfQ5n/qeTPpQjPmiNxP/85xYDM/chARRLHCA5g8NY6qJUJs1pQ0Iw0jQqSQQMSJ31dAYMoiE7LMkSzAXv/yX2DW9qZtXVrnVzNsoggNwCCrABA3QApegDWyAwAN4Ai/gVXlUnpU35X0eLSj5zD74BeXzGy1fnJM=</latexit><latexit sha1_base64="ukXduF2S+zxL0yqG80Mjkt+MSag=">AAACG3icbVBLS8NAGNzUV62vqEcvwSK0IiFpg7W3gh48VjG2kMay2W7bpZsHuxuhhPwQL/4VLx5UPAke/Ddu0xy0OrAwzMy3++14ESVcGMaXUlhaXlldK66XNja3tnfU3b1bHsYMYRuFNGRdD3JMSYBtQQTF3Yhh6HsUd7zJ+czv3GPGSRjciGmEXR+OAjIkCAop9dV60ssucdjIcxNDNyzDNE5PDN2sWzWzmZFao2Gl15WLu6RyXE2raV8ty2AG7S8xc1IGOdp99aM3CFHs40AgCjl3TCMSbgKZIIjitNSLOY4gmsARdiQNoI+5m2R7pdqRVAbaMGTyBELL1J8TCfQ5n/qeTPpQjPmiNxP/85xYDM/chARRLHCA5g8NY6qJUJs1pQ0Iw0jQqSQQMSJ31dAYMoiE7LMkSzAXv/yX2DW9qZtXVrnVzNsoggNwCCrABA3QApegDWyAwAN4Ai/gVXlUnpU35X0eLSj5zD74BeXzGy1fnJM=</latexit><latexit sha1_base64="ukXduF2S+zxL0yqG80Mjkt+MSag=">AAACG3icbVBLS8NAGNzUV62vqEcvwSK0IiFpg7W3gh48VjG2kMay2W7bpZsHuxuhhPwQL/4VLx5UPAke/Ddu0xy0OrAwzMy3++14ESVcGMaXUlhaXlldK66XNja3tnfU3b1bHsYMYRuFNGRdD3JMSYBtQQTF3Yhh6HsUd7zJ+czv3GPGSRjciGmEXR+OAjIkCAop9dV60ssucdjIcxNDNyzDNE5PDN2sWzWzmZFao2Gl15WLu6RyXE2raV8ty2AG7S8xc1IGOdp99aM3CFHs40AgCjl3TCMSbgKZIIjitNSLOY4gmsARdiQNoI+5m2R7pdqRVAbaMGTyBELL1J8TCfQ5n/qeTPpQjPmiNxP/85xYDM/chARRLHCA5g8NY6qJUJs1pQ0Iw0jQqSQQMSJ31dAYMoiE7LMkSzAXv/yX2DW9qZtXVrnVzNsoggNwCCrABA3QApegDWyAwAN4Ai/gVXlUnpU35X0eLSj5zD74BeXzGy1fnJM=</latexit><latexit sha1_base64="ukXduF2S+zxL0yqG80Mjkt+MSag=">AAACG3icbVBLS8NAGNzUV62vqEcvwSK0IiFpg7W3gh48VjG2kMay2W7bpZsHuxuhhPwQL/4VLx5UPAke/Ddu0xy0OrAwzMy3++14ESVcGMaXUlhaXlldK66XNja3tnfU3b1bHsYMYRuFNGRdD3JMSYBtQQTF3Yhh6HsUd7zJ+czv3GPGSRjciGmEXR+OAjIkCAop9dV60ssucdjIcxNDNyzDNE5PDN2sWzWzmZFao2Gl15WLu6RyXE2raV8ty2AG7S8xc1IGOdp99aM3CFHs40AgCjl3TCMSbgKZIIjitNSLOY4gmsARdiQNoI+5m2R7pdqRVAbaMGTyBELL1J8TCfQ5n/qeTPpQjPmiNxP/85xYDM/chARRLHCA5g8NY6qJUJs1pQ0Iw0jQqSQQMSJ31dAYMoiE7LMkSzAXv/yX2DW9qZtXVrnVzNsoggNwCCrABA3QApegDWyAwAN4Ai/gVXlUnpU35X0eLSj5zD74BeXzGy1fnJM=</latexit>

g4 ' 3
<latexit sha1_base64="fFqh7ksXNA4oVevsGYAWaRjbFag="></latexit><latexit sha1_base64="fFqh7ksXNA4oVevsGYAWaRjbFag="></latexit><latexit sha1_base64="fFqh7ksXNA4oVevsGYAWaRjbFag="></latexit><latexit sha1_base64="fFqh7ksXNA4oVevsGYAWaRjbFag="></latexit>



  Low-energy phenomenology

!13

Any candidate to simultaneously explain the anomalies should “fight in two arenas”:

• Other low energy data

• High-      searches at LHC

and life is not easy for NP models there….

pT
<latexit sha1_base64="eJIdpbrJDJEIu4Kr4UB06vtnBfU=">AAACIXicbZDLSsNAFIYnXmu9RV26CRbBhYSkF9rsCm5cVmhsoQ1hMpm0QycXZiZCCXkWN76KGxcq3Ykv46TNQlsPDPPxn8uc+b2EEi4M40vZ2t7Z3duvHFQPj45PTtWz80cepwxhG8U0ZkMPckxJhG1BBMXDhGEYehQPvNldkR88YcZJHPXFPMFOCCcRCQiCQkquamXj5ZARm3hOZuhmvd0yG7cSOp1Oq1mA1Wo0jXzsxdTn81BeWeL289xVa4ZuLEPbBLOEGiij56qLsR+jNMSRQBRyPjKNRDgZZIIgivPqOOU4gWgGJ3gkMYIh5k623C7XrqXia0HM5ImEtlR/d2Qw5MV2sjKEYsrXc4X4X26UiqDjZCRKUoEjtHooSKkmYq3wS/MJw0jQuQSIGJG7amgKGURCulqVJpjrX94Eu65buvnQrHWt0o0KuARX4AaYoA264B70gA0QeAav4B18KC/Km/KpLFalW0rZcwH+hPL9A5bDoNk=</latexit><latexit sha1_base64="eJIdpbrJDJEIu4Kr4UB06vtnBfU=">AAACIXicbZDLSsNAFIYnXmu9RV26CRbBhYSkF9rsCm5cVmhsoQ1hMpm0QycXZiZCCXkWN76KGxcq3Ykv46TNQlsPDPPxn8uc+b2EEi4M40vZ2t7Z3duvHFQPj45PTtWz80cepwxhG8U0ZkMPckxJhG1BBMXDhGEYehQPvNldkR88YcZJHPXFPMFOCCcRCQiCQkquamXj5ZARm3hOZuhmvd0yG7cSOp1Oq1mA1Wo0jXzsxdTn81BeWeL289xVa4ZuLEPbBLOEGiij56qLsR+jNMSRQBRyPjKNRDgZZIIgivPqOOU4gWgGJ3gkMYIh5k623C7XrqXia0HM5ImEtlR/d2Qw5MV2sjKEYsrXc4X4X26UiqDjZCRKUoEjtHooSKkmYq3wS/MJw0jQuQSIGJG7amgKGURCulqVJpjrX94Eu65buvnQrHWt0o0KuARX4AaYoA264B70gA0QeAav4B18KC/Km/KpLFalW0rZcwH+hPL9A5bDoNk=</latexit><latexit sha1_base64="eJIdpbrJDJEIu4Kr4UB06vtnBfU=">AAACIXicbZDLSsNAFIYnXmu9RV26CRbBhYSkF9rsCm5cVmhsoQ1hMpm0QycXZiZCCXkWN76KGxcq3Ykv46TNQlsPDPPxn8uc+b2EEi4M40vZ2t7Z3duvHFQPj45PTtWz80cepwxhG8U0ZkMPckxJhG1BBMXDhGEYehQPvNldkR88YcZJHPXFPMFOCCcRCQiCQkquamXj5ZARm3hOZuhmvd0yG7cSOp1Oq1mA1Wo0jXzsxdTn81BeWeL289xVa4ZuLEPbBLOEGiij56qLsR+jNMSRQBRyPjKNRDgZZIIgivPqOOU4gWgGJ3gkMYIh5k623C7XrqXia0HM5ImEtlR/d2Qw5MV2sjKEYsrXc4X4X26UiqDjZCRKUoEjtHooSKkmYq3wS/MJw0jQuQSIGJG7amgKGURCulqVJpjrX94Eu65buvnQrHWt0o0KuARX4AaYoA264B70gA0QeAav4B18KC/Km/KpLFalW0rZcwH+hPL9A5bDoNk=</latexit><latexit sha1_base64="eJIdpbrJDJEIu4Kr4UB06vtnBfU=">AAACIXicbZDLSsNAFIYnXmu9RV26CRbBhYSkF9rsCm5cVmhsoQ1hMpm0QycXZiZCCXkWN76KGxcq3Ykv46TNQlsPDPPxn8uc+b2EEi4M40vZ2t7Z3duvHFQPj45PTtWz80cepwxhG8U0ZkMPckxJhG1BBMXDhGEYehQPvNldkR88YcZJHPXFPMFOCCcRCQiCQkquamXj5ZARm3hOZuhmvd0yG7cSOp1Oq1mA1Wo0jXzsxdTn81BeWeL289xVa4ZuLEPbBLOEGiij56qLsR+jNMSRQBRyPjKNRDgZZIIgivPqOOU4gWgGJ3gkMYIh5k623C7XrqXia0HM5ImEtlR/d2Qw5MV2sjKEYsrXc4X4X26UiqDjZCRKUoEjtHooSKkmYq3wS/MJw0jQuQSIGJG7amgKGURCulqVJpjrX94Eu65buvnQrHWt0o0KuARX4AaYoA264B70gA0QeAav4B18KC/Km/KpLFalW0rZcwH+hPL9A5bDoNk=</latexit>

-               transitions �F = 2
<latexit sha1_base64="Vh2H61nSvelxZFIsG3O22o4CJOs="></latexit><latexit sha1_base64="Vh2H61nSvelxZFIsG3O22o4CJOs="></latexit><latexit sha1_base64="Vh2H61nSvelxZFIsG3O22o4CJOs="></latexit><latexit sha1_base64="Vh2H61nSvelxZFIsG3O22o4CJOs="></latexit>

-     decays (LFUV and LFV)⌧
<latexit sha1_base64="UwKA2KEiXtuRgbnoiONjYMIX9U4=">AAACFXicbZDLSsNAFIYnXmu9RV26CRbBhZakF5ruCm5cVjC2kIQymU7aoZMLMxOhhDyFG1/FjQsVt4I738ZJmoW2Hhj4+P9zZs78XkwJF7r+raytb2xubVd2qrt7+weH6tHxPY8ShrCFIhqxoQc5piTEliCC4mHMMAw8igfe7Dr3Bw+YcRKFd2IeYzeAk5D4BEEhpZF6lTrFJTabeG6q141Gp200LyWYptlu5dBtN1t65giYZCO1ptf1orRVMEqogbL6I/XLGUcoCXAoEIWc24YeCzeFTBBEcVZ1Eo5jiGZwgm2JIQwwd9Nio0w7l8pY8yMmTyi0Qv09kcKA83ngyc4Aiilf9nLxP89OhG+6KQnjROAQLR7yE6qJSMsz0saEYSToXAJEjMhdNTSFDCIhk6zKEIzlL6+C1ah368Ztq9brlmlUwCk4AxfAAB3QAzegDyyAwCN4Bq/gTXlSXpR35WPRuqaUMyfgTymfP4Ium1k=</latexit><latexit sha1_base64="UwKA2KEiXtuRgbnoiONjYMIX9U4=">AAACFXicbZDLSsNAFIYnXmu9RV26CRbBhZakF5ruCm5cVjC2kIQymU7aoZMLMxOhhDyFG1/FjQsVt4I738ZJmoW2Hhj4+P9zZs78XkwJF7r+raytb2xubVd2qrt7+weH6tHxPY8ShrCFIhqxoQc5piTEliCC4mHMMAw8igfe7Dr3Bw+YcRKFd2IeYzeAk5D4BEEhpZF6lTrFJTabeG6q141Gp200LyWYptlu5dBtN1t65giYZCO1ptf1orRVMEqogbL6I/XLGUcoCXAoEIWc24YeCzeFTBBEcVZ1Eo5jiGZwgm2JIQwwd9Nio0w7l8pY8yMmTyi0Qv09kcKA83ngyc4Aiilf9nLxP89OhG+6KQnjROAQLR7yE6qJSMsz0saEYSToXAJEjMhdNTSFDCIhk6zKEIzlL6+C1ah368Ztq9brlmlUwCk4AxfAAB3QAzegDyyAwCN4Bq/gTXlSXpR35WPRuqaUMyfgTymfP4Ium1k=</latexit><latexit sha1_base64="UwKA2KEiXtuRgbnoiONjYMIX9U4=">AAACFXicbZDLSsNAFIYnXmu9RV26CRbBhZakF5ruCm5cVjC2kIQymU7aoZMLMxOhhDyFG1/FjQsVt4I738ZJmoW2Hhj4+P9zZs78XkwJF7r+raytb2xubVd2qrt7+weH6tHxPY8ShrCFIhqxoQc5piTEliCC4mHMMAw8igfe7Dr3Bw+YcRKFd2IeYzeAk5D4BEEhpZF6lTrFJTabeG6q141Gp200LyWYptlu5dBtN1t65giYZCO1ptf1orRVMEqogbL6I/XLGUcoCXAoEIWc24YeCzeFTBBEcVZ1Eo5jiGZwgm2JIQwwd9Nio0w7l8pY8yMmTyi0Qv09kcKA83ngyc4Aiilf9nLxP89OhG+6KQnjROAQLR7yE6qJSMsz0saEYSToXAJEjMhdNTSFDCIhk6zKEIzlL6+C1ah368Ztq9brlmlUwCk4AxfAAB3QAzegDyyAwCN4Bq/gTXlSXpR35WPRuqaUMyfgTymfP4Ium1k=</latexit><latexit sha1_base64="UwKA2KEiXtuRgbnoiONjYMIX9U4=">AAACFXicbZDLSsNAFIYnXmu9RV26CRbBhZakF5ruCm5cVjC2kIQymU7aoZMLMxOhhDyFG1/FjQsVt4I738ZJmoW2Hhj4+P9zZs78XkwJF7r+raytb2xubVd2qrt7+weH6tHxPY8ShrCFIhqxoQc5piTEliCC4mHMMAw8igfe7Dr3Bw+YcRKFd2IeYzeAk5D4BEEhpZF6lTrFJTabeG6q141Gp200LyWYptlu5dBtN1t65giYZCO1ptf1orRVMEqogbL6I/XLGUcoCXAoEIWc24YeCzeFTBBEcVZ1Eo5jiGZwgm2JIQwwd9Nio0w7l8pY8yMmTyi0Qv09kcKA83ngyc4Aiilf9nLxP89OhG+6KQnjROAQLR7yE6qJSMsz0saEYSToXAJEjMhdNTSFDCIhk6zKEIzlL6+C1ah368Ztq9brlmlUwCk4AxfAAB3QAzegDyyAwCN4Bq/gTXlSXpR35WPRuqaUMyfgTymfP4Ium1k=</latexit>

- Other semileptonic processes 

• Uninvited guests: unavoidable     and    , 
with masses close to 

• Unsuppressed               LQ couplings

U1<latexit sha1_base64="vxKJ2h0eYrSZOQzFZ53xEXZOM7U=">AAACFHicbVA7T8MwGHTKq5RXgJElokJiqKK4RJRulVgYi0RopTaKHNdprToP2Q5SFeVPsPBXWBgAsTKw8W9w0wzQcpKl09199ufzE0aFtKxvrbK2vrG5Vd2u7ezu7R/oh0f3Ik45Jg6OWcz7PhKE0Yg4kkpG+gknKPQZ6fnT67nfeyBc0Di6k7OEuCEaRzSgGEkleXojGxaXDPjYdzPLtGwLWpcNy4QXdhO2C9Jstezc8WDu6XWVKGCsEliSOijR9fSv4SjGaUgiiRkSYgCtRLoZ4pJiRvLaMBUkQXiKxmSgaIRCItysWCg3zpQyMoKYqxNJo1B/T2QoFGIW+ioZIjkRy95c/M8bpDK4cjMaJakkEV48FKTMkLExr8gYUU6wZDNFEOZU7WrgCeIIS1VkTZUAl7+8Spym2TbhrV3vtMs2quAEnIJzAEELdMAN6AIHYPAInsEreNOetBftXftYRCtaOXMM/kD7/AEL4pp6</latexit><latexit sha1_base64="vxKJ2h0eYrSZOQzFZ53xEXZOM7U=">AAACFHicbVA7T8MwGHTKq5RXgJElokJiqKK4RJRulVgYi0RopTaKHNdprToP2Q5SFeVPsPBXWBgAsTKw8W9w0wzQcpKl09199ufzE0aFtKxvrbK2vrG5Vd2u7ezu7R/oh0f3Ik45Jg6OWcz7PhKE0Yg4kkpG+gknKPQZ6fnT67nfeyBc0Di6k7OEuCEaRzSgGEkleXojGxaXDPjYdzPLtGwLWpcNy4QXdhO2C9Jstezc8WDu6XWVKGCsEliSOijR9fSv4SjGaUgiiRkSYgCtRLoZ4pJiRvLaMBUkQXiKxmSgaIRCItysWCg3zpQyMoKYqxNJo1B/T2QoFGIW+ioZIjkRy95c/M8bpDK4cjMaJakkEV48FKTMkLExr8gYUU6wZDNFEOZU7WrgCeIIS1VkTZUAl7+8Spym2TbhrV3vtMs2quAEnIJzAEELdMAN6AIHYPAInsEreNOetBftXftYRCtaOXMM/kD7/AEL4pp6</latexit><latexit sha1_base64="vxKJ2h0eYrSZOQzFZ53xEXZOM7U=">AAACFHicbVA7T8MwGHTKq5RXgJElokJiqKK4RJRulVgYi0RopTaKHNdprToP2Q5SFeVPsPBXWBgAsTKw8W9w0wzQcpKl09199ufzE0aFtKxvrbK2vrG5Vd2u7ezu7R/oh0f3Ik45Jg6OWcz7PhKE0Yg4kkpG+gknKPQZ6fnT67nfeyBc0Di6k7OEuCEaRzSgGEkleXojGxaXDPjYdzPLtGwLWpcNy4QXdhO2C9Jstezc8WDu6XWVKGCsEliSOijR9fSv4SjGaUgiiRkSYgCtRLoZ4pJiRvLaMBUkQXiKxmSgaIRCItysWCg3zpQyMoKYqxNJo1B/T2QoFGIW+ioZIjkRy95c/M8bpDK4cjMaJakkEV48FKTMkLExr8gYUU6wZDNFEOZU7WrgCeIIS1VkTZUAl7+8Spym2TbhrV3vtMs2quAEnIJzAEELdMAN6AIHYPAInsEreNOetBftXftYRCtaOXMM/kD7/AEL4pp6</latexit><latexit sha1_base64="vxKJ2h0eYrSZOQzFZ53xEXZOM7U=">AAACFHicbVA7T8MwGHTKq5RXgJElokJiqKK4RJRulVgYi0RopTaKHNdprToP2Q5SFeVPsPBXWBgAsTKw8W9w0wzQcpKl09199ufzE0aFtKxvrbK2vrG5Vd2u7ezu7R/oh0f3Ik45Jg6OWcz7PhKE0Yg4kkpG+gknKPQZ6fnT67nfeyBc0Di6k7OEuCEaRzSgGEkleXojGxaXDPjYdzPLtGwLWpcNy4QXdhO2C9Jstezc8WDu6XWVKGCsEliSOijR9fSv4SjGaUgiiRkSYgCtRLoZ4pJiRvLaMBUkQXiKxmSgaIRCItysWCg3zpQyMoKYqxNJo1B/T2QoFGIW+ioZIjkRy95c/M8bpDK4cjMaJakkEV48FKTMkLExr8gYUU6wZDNFEOZU7WrgCeIIS1VkTZUAl7+8Spym2TbhrV3vtMs2quAEnIJzAEELdMAN6AIHYPAInsEreNOetBftXftYRCtaOXMM/kD7/AEL4pp6</latexit>

Z 0
<latexit sha1_base64="KtLP5Q0PiwaAKWcTaTa2ERFzBRw=">AAACE3icbVDNS8MwHE3n15xfVY9egkMUlNLO4txt4MXjBOeGXRlplm5h6QdJKozSP8KL/4oXDypevXjzvzHretDNB4HHe++X/PK8mFEhTfNbKy0tr6yuldcrG5tb2zv67t6diBKOSRtHLOJdDwnCaEjakkpGujEnKPAY6Xjjq6nfeSBc0Ci8lZOYuAEahtSnGEkl9fXTtJdf4vCh56amYdqmZV6cmYZ1btesRk5q9bqd3R9nfb2qAjngIrEKUgUFWn39qzeIcBKQUGKGhHAsM5ZuirikmJGs0ksEiREeoyFxFA1RQISb5vtk8EgpA+hHXJ1Qwlz9PZGiQIhJ4KlkgORIzHtT8T/PSaR/6aY0jBNJQjx7yE8YlBGcNgQHlBMs2UQRhDlVu0I8QhxhqXqsqBKs+S8vknbNaBjWjV1tNoo2yuAAHIITYIE6aIJr0AJtgMEjeAav4E170l60d+1jFi1pxcw++APt8wdDVJoM</latexit><latexit sha1_base64="KtLP5Q0PiwaAKWcTaTa2ERFzBRw=">AAACE3icbVDNS8MwHE3n15xfVY9egkMUlNLO4txt4MXjBOeGXRlplm5h6QdJKozSP8KL/4oXDypevXjzvzHretDNB4HHe++X/PK8mFEhTfNbKy0tr6yuldcrG5tb2zv67t6diBKOSRtHLOJdDwnCaEjakkpGujEnKPAY6Xjjq6nfeSBc0Ci8lZOYuAEahtSnGEkl9fXTtJdf4vCh56amYdqmZV6cmYZ1btesRk5q9bqd3R9nfb2qAjngIrEKUgUFWn39qzeIcBKQUGKGhHAsM5ZuirikmJGs0ksEiREeoyFxFA1RQISb5vtk8EgpA+hHXJ1Qwlz9PZGiQIhJ4KlkgORIzHtT8T/PSaR/6aY0jBNJQjx7yE8YlBGcNgQHlBMs2UQRhDlVu0I8QhxhqXqsqBKs+S8vknbNaBjWjV1tNoo2yuAAHIITYIE6aIJr0AJtgMEjeAav4E170l60d+1jFi1pxcw++APt8wdDVJoM</latexit><latexit sha1_base64="KtLP5Q0PiwaAKWcTaTa2ERFzBRw=">AAACE3icbVDNS8MwHE3n15xfVY9egkMUlNLO4txt4MXjBOeGXRlplm5h6QdJKozSP8KL/4oXDypevXjzvzHretDNB4HHe++X/PK8mFEhTfNbKy0tr6yuldcrG5tb2zv67t6diBKOSRtHLOJdDwnCaEjakkpGujEnKPAY6Xjjq6nfeSBc0Ci8lZOYuAEahtSnGEkl9fXTtJdf4vCh56amYdqmZV6cmYZ1btesRk5q9bqd3R9nfb2qAjngIrEKUgUFWn39qzeIcBKQUGKGhHAsM5ZuirikmJGs0ksEiREeoyFxFA1RQISb5vtk8EgpA+hHXJ1Qwlz9PZGiQIhJ4KlkgORIzHtT8T/PSaR/6aY0jBNJQjx7yE8YlBGcNgQHlBMs2UQRhDlVu0I8QhxhqXqsqBKs+S8vknbNaBjWjV1tNoo2yuAAHIITYIE6aIJr0AJtgMEjeAav4E170l60d+1jFi1pxcw++APt8wdDVJoM</latexit><latexit sha1_base64="KtLP5Q0PiwaAKWcTaTa2ERFzBRw=">AAACE3icbVDNS8MwHE3n15xfVY9egkMUlNLO4txt4MXjBOeGXRlplm5h6QdJKozSP8KL/4oXDypevXjzvzHretDNB4HHe++X/PK8mFEhTfNbKy0tr6yuldcrG5tb2zv67t6diBKOSRtHLOJdDwnCaEjakkpGujEnKPAY6Xjjq6nfeSBc0Ci8lZOYuAEahtSnGEkl9fXTtJdf4vCh56amYdqmZV6cmYZ1btesRk5q9bqd3R9nfb2qAjngIrEKUgUFWn39qzeIcBKQUGKGhHAsM5ZuirikmJGs0ksEiREeoyFxFA1RQISb5vtk8EgpA+hHXJ1Qwlz9PZGiQIhJ4KlkgORIzHtT8T/PSaR/6aY0jBNJQjx7yE8YlBGcNgQHlBMs2UQRhDlVu0I8QhxhqXqsqBKs+S8vknbNaBjWjV1tNoo2yuAAHIITYIE6aIJr0AJtgMEjeAav4E170l60d+1jFi1pxcw++APt8wdDVJoM</latexit> G0

<latexit sha1_base64="CJlA1KA5jgPiB5+IZpu6jjLhLl4=">AAACE3icbVDNS8MwHE3n15xfVY9eikMUlJHO4txt4EGPE6wbdGWkWbqFpR8kqTBK/wgv/itePKh49eLN/8as60E3HwQe771f8svzYkaFhPBbKy0tr6yuldcrG5tb2zv67t69iBKOiY0jFvGuhwRhNCS2pJKRbswJCjxGOt74aup3HggXNArv5CQmboCGIfUpRlJJff007eWXOHzouSmsQQua8OIM1sxzq242c1JvNKzs+jjr61UVyGEsErMgVVCg3de/eoMIJwEJJWZICMeEsXRTxCXFjGSVXiJIjPAYDYmjaIgCItw03yczjpQyMPyIqxNKI1d/T6QoEGISeCoZIDkS895U/M9zEulfuikN40SSEM8e8hNmyMiYNmQMKCdYsokiCHOqdjXwCHGEpeqxokow57+8SOx6rVkzb61qq1m0UQYH4BCcABM0QAvcgDawAQaP4Bm8gjftSXvR3rWPWbSkFTP74A+0zx8mdZn5</latexit><latexit sha1_base64="CJlA1KA5jgPiB5+IZpu6jjLhLl4=">AAACE3icbVDNS8MwHE3n15xfVY9eikMUlJHO4txt4EGPE6wbdGWkWbqFpR8kqTBK/wgv/itePKh49eLN/8as60E3HwQe771f8svzYkaFhPBbKy0tr6yuldcrG5tb2zv67t69iBKOiY0jFvGuhwRhNCS2pJKRbswJCjxGOt74aup3HggXNArv5CQmboCGIfUpRlJJff007eWXOHzouSmsQQua8OIM1sxzq242c1JvNKzs+jjr61UVyGEsErMgVVCg3de/eoMIJwEJJWZICMeEsXRTxCXFjGSVXiJIjPAYDYmjaIgCItw03yczjpQyMPyIqxNKI1d/T6QoEGISeCoZIDkS895U/M9zEulfuikN40SSEM8e8hNmyMiYNmQMKCdYsokiCHOqdjXwCHGEpeqxokow57+8SOx6rVkzb61qq1m0UQYH4BCcABM0QAvcgDawAQaP4Bm8gjftSXvR3rWPWbSkFTP74A+0zx8mdZn5</latexit><latexit sha1_base64="CJlA1KA5jgPiB5+IZpu6jjLhLl4=">AAACE3icbVDNS8MwHE3n15xfVY9eikMUlJHO4txt4EGPE6wbdGWkWbqFpR8kqTBK/wgv/itePKh49eLN/8as60E3HwQe771f8svzYkaFhPBbKy0tr6yuldcrG5tb2zv67t69iBKOiY0jFvGuhwRhNCS2pJKRbswJCjxGOt74aup3HggXNArv5CQmboCGIfUpRlJJff007eWXOHzouSmsQQua8OIM1sxzq242c1JvNKzs+jjr61UVyGEsErMgVVCg3de/eoMIJwEJJWZICMeEsXRTxCXFjGSVXiJIjPAYDYmjaIgCItw03yczjpQyMPyIqxNKI1d/T6QoEGISeCoZIDkS895U/M9zEulfuikN40SSEM8e8hNmyMiYNmQMKCdYsokiCHOqdjXwCHGEpeqxokow57+8SOx6rVkzb61qq1m0UQYH4BCcABM0QAvcgDawAQaP4Bm8gjftSXvR3rWPWbSkFTP74A+0zx8mdZn5</latexit><latexit sha1_base64="CJlA1KA5jgPiB5+IZpu6jjLhLl4=">AAACE3icbVDNS8MwHE3n15xfVY9eikMUlJHO4txt4EGPE6wbdGWkWbqFpR8kqTBK/wgv/itePKh49eLN/8as60E3HwQe771f8svzYkaFhPBbKy0tr6yuldcrG5tb2zv67t69iBKOiY0jFvGuhwRhNCS2pJKRbswJCjxGOt74aup3HggXNArv5CQmboCGIfUpRlJJff007eWXOHzouSmsQQua8OIM1sxzq242c1JvNKzs+jjr61UVyGEsErMgVVCg3de/eoMIJwEJJWZICMeEsXRTxCXFjGSVXiJIjPAYDYmjaIgCItw03yczjpQyMPyIqxNKI1d/T6QoEGISeCoZIDkS895U/M9zEulfuikN40SSEM8e8hNmyMiYNmQMKCdYsokiCHOqdjXwCHGEpeqxokow57+8SOx6rVkzb61qq1m0UQYH4BCcABM0QAvcgDawAQaP4Bm8gjftSXvR3rWPWbSkFTP74A+0zx8mdZn5</latexit>

• Flavor structure controlled by the U(2) 
symmetry [and d=6 ops.]

bR � ⌧R
<latexit sha1_base64="PKGBaBhKmGrhPQcxbWjN6O7EFYo="></latexit><latexit sha1_base64="PKGBaBhKmGrhPQcxbWjN6O7EFYo="></latexit><latexit sha1_base64="PKGBaBhKmGrhPQcxbWjN6O7EFYo="></latexit><latexit sha1_base64="tC/VxxBC9zF9AhtH6d06Q+QKaPQ="></latexit>



                 : one phase to save them all?

!14

Possible CP violation effects 
in               transitions! 

Current lattice data hint to a deficit in the experiment w.r.t. SM prediction in

[Fermilab/MILC 2016 [1602.03560]: SM prediction          (     ) and          (     ) above experiment]

Still early to draw conclusions but 
it is interesting that the model can 
“naturally” explain the deficit  

b ! s, d
<latexit sha1_base64="rgSO+TOC6nsm+1a6KH774Cw9AOA=">AAACGXicbVDLTgIxFO3gC/GFunQzkZi4IKRFIrIjceMSE0dImAnplAINnc6k7ZiQyXyHG3/FjQs1LnXl31iGWSh4kiYn5557e+/xI86UhvDbKqytb2xuFbdLO7t7+wflw6N7FcaSUIeEPJQ9HyvKmaCOZprTXiQpDnxOu/70el7vPlCpWCju9CyiXoDHgo0YwdpIgzJK3GxIX459L4E12IAIXlZhDV006qiVkXqz2Uh9V4e2qg7TQblibBnsVYJyUgE5OoPypzsMSRxQoQnHSvURjLSXYKkZ4TQtubGiESZTPKZ9QwUOqPKSbKvUPjPK0B6F0jyh7Uz93ZHgQKlZ4BtngPVELdfm4n+1fqxHV17CRBRrKsjio1HMbXPlPCd7yCQlms8MwUQys6tNJlhiok2aJRMCWj55lTj1WquGbhuVditPowhOwCk4Bwg0QRvcgA5wAAGP4Bm8gjfryXqx3q2PhbVg5T3H4A+srx/cqJyL</latexit><latexit sha1_base64="rgSO+TOC6nsm+1a6KH774Cw9AOA=">AAACGXicbVDLTgIxFO3gC/GFunQzkZi4IKRFIrIjceMSE0dImAnplAINnc6k7ZiQyXyHG3/FjQs1LnXl31iGWSh4kiYn5557e+/xI86UhvDbKqytb2xuFbdLO7t7+wflw6N7FcaSUIeEPJQ9HyvKmaCOZprTXiQpDnxOu/70el7vPlCpWCju9CyiXoDHgo0YwdpIgzJK3GxIX459L4E12IAIXlZhDV006qiVkXqz2Uh9V4e2qg7TQblibBnsVYJyUgE5OoPypzsMSRxQoQnHSvURjLSXYKkZ4TQtubGiESZTPKZ9QwUOqPKSbKvUPjPK0B6F0jyh7Uz93ZHgQKlZ4BtngPVELdfm4n+1fqxHV17CRBRrKsjio1HMbXPlPCd7yCQlms8MwUQys6tNJlhiok2aJRMCWj55lTj1WquGbhuVditPowhOwCk4Bwg0QRvcgA5wAAGP4Bm8gjfryXqx3q2PhbVg5T3H4A+srx/cqJyL</latexit><latexit sha1_base64="rgSO+TOC6nsm+1a6KH774Cw9AOA=">AAACGXicbVDLTgIxFO3gC/GFunQzkZi4IKRFIrIjceMSE0dImAnplAINnc6k7ZiQyXyHG3/FjQs1LnXl31iGWSh4kiYn5557e+/xI86UhvDbKqytb2xuFbdLO7t7+wflw6N7FcaSUIeEPJQ9HyvKmaCOZprTXiQpDnxOu/70el7vPlCpWCju9CyiXoDHgo0YwdpIgzJK3GxIX459L4E12IAIXlZhDV006qiVkXqz2Uh9V4e2qg7TQblibBnsVYJyUgE5OoPypzsMSRxQoQnHSvURjLSXYKkZ4TQtubGiESZTPKZ9QwUOqPKSbKvUPjPK0B6F0jyh7Uz93ZHgQKlZ4BtngPVELdfm4n+1fqxHV17CRBRrKsjio1HMbXPlPCd7yCQlms8MwUQys6tNJlhiok2aJRMCWj55lTj1WquGbhuVditPowhOwCk4Bwg0QRvcgA5wAAGP4Bm8gjfryXqx3q2PhbVg5T3H4A+srx/cqJyL</latexit><latexit sha1_base64="rgSO+TOC6nsm+1a6KH774Cw9AOA=">AAACGXicbVDLTgIxFO3gC/GFunQzkZi4IKRFIrIjceMSE0dImAnplAINnc6k7ZiQyXyHG3/FjQs1LnXl31iGWSh4kiYn5557e+/xI86UhvDbKqytb2xuFbdLO7t7+wflw6N7FcaSUIeEPJQ9HyvKmaCOZprTXiQpDnxOu/70el7vPlCpWCju9CyiXoDHgo0YwdpIgzJK3GxIX459L4E12IAIXlZhDV006qiVkXqz2Uh9V4e2qg7TQblibBnsVYJyUgE5OoPypzsMSRxQoQnHSvURjLSXYKkZ4TQtubGiESZTPKZ9QwUOqPKSbKvUPjPK0B6F0jyh7Uz93ZHgQKlZ4BtngPVELdfm4n+1fqxHV17CRBRrKsjio1HMbXPlPCd7yCQlms8MwUQys6tNJlhiok2aJRMCWj55lTj1WquGbhuVditPowhOwCk4Bwg0QRvcgA5wAAGP4Bm8gjfryXqx3q2PhbVg5T3H4A+srx/cqJyL</latexit>

CP violating NP can account for the deficit!

[Di Luzio et al.,1712.06572]

Other               transitions:            ,              also under control!K � K̄
<latexit sha1_base64="Hf/6tzTGeeCqnLMEzRg1V6JNAuI=">AAACGXicbVBLSwMxGMzWV62vVY9egkXwoGVTF2tvBS9CLxVcW9guJZumbWj2QZIVytLf4cW/4sWDikc9+W9Mt3vQ1oHAMDNf8mX8mDOpLOvbKKysrq1vFDdLW9s7u3vm/sG9jBJBqEMiHomOjyXlLKSOYorTTiwoDnxO2/74eua3H6iQLArv1CSmXoCHIRswgpWWeiZKu9klrhj6XmpVLNtC1uWZVUEXdhXVM1Kt1exp87zrYwGb055Z1rEMcJmgnJRBjlbP/Oz2I5IENFSEYyldZMXKS7FQjHA6LXUTSWNMxnhIXU1DHFDppdlWU3iilT4cREKfUMFM/T2R4kDKSeDrZIDVSC56M/E/z03U4MpLWRgnioZk/tAg4VBFcNYT7DNBieITTTARTO8KyQgLTJRus6RLQItfXiZOtVKvoFu73KjnbRTBETgGpwCBGmiAG9ACDiDgETyDV/BmPBkvxrvxMY8WjHzmEPyB8fUDYbacOw==</latexit><latexit sha1_base64="Hf/6tzTGeeCqnLMEzRg1V6JNAuI=">AAACGXicbVBLSwMxGMzWV62vVY9egkXwoGVTF2tvBS9CLxVcW9guJZumbWj2QZIVytLf4cW/4sWDikc9+W9Mt3vQ1oHAMDNf8mX8mDOpLOvbKKysrq1vFDdLW9s7u3vm/sG9jBJBqEMiHomOjyXlLKSOYorTTiwoDnxO2/74eua3H6iQLArv1CSmXoCHIRswgpWWeiZKu9klrhj6XmpVLNtC1uWZVUEXdhXVM1Kt1exp87zrYwGb055Z1rEMcJmgnJRBjlbP/Oz2I5IENFSEYyldZMXKS7FQjHA6LXUTSWNMxnhIXU1DHFDppdlWU3iilT4cREKfUMFM/T2R4kDKSeDrZIDVSC56M/E/z03U4MpLWRgnioZk/tAg4VBFcNYT7DNBieITTTARTO8KyQgLTJRus6RLQItfXiZOtVKvoFu73KjnbRTBETgGpwCBGmiAG9ACDiDgETyDV/BmPBkvxrvxMY8WjHzmEPyB8fUDYbacOw==</latexit><latexit sha1_base64="Hf/6tzTGeeCqnLMEzRg1V6JNAuI=">AAACGXicbVBLSwMxGMzWV62vVY9egkXwoGVTF2tvBS9CLxVcW9guJZumbWj2QZIVytLf4cW/4sWDikc9+W9Mt3vQ1oHAMDNf8mX8mDOpLOvbKKysrq1vFDdLW9s7u3vm/sG9jBJBqEMiHomOjyXlLKSOYorTTiwoDnxO2/74eua3H6iQLArv1CSmXoCHIRswgpWWeiZKu9klrhj6XmpVLNtC1uWZVUEXdhXVM1Kt1exp87zrYwGb055Z1rEMcJmgnJRBjlbP/Oz2I5IENFSEYyldZMXKS7FQjHA6LXUTSWNMxnhIXU1DHFDppdlWU3iilT4cREKfUMFM/T2R4kDKSeDrZIDVSC56M/E/z03U4MpLWRgnioZk/tAg4VBFcNYT7DNBieITTTARTO8KyQgLTJRus6RLQItfXiZOtVKvoFu73KjnbRTBETgGpwCBGmiAG9ACDiDgETyDV/BmPBkvxrvxMY8WjHzmEPyB8fUDYbacOw==</latexit><latexit sha1_base64="Hf/6tzTGeeCqnLMEzRg1V6JNAuI=">AAACGXicbVBLSwMxGMzWV62vVY9egkXwoGVTF2tvBS9CLxVcW9guJZumbWj2QZIVytLf4cW/4sWDikc9+W9Mt3vQ1oHAMDNf8mX8mDOpLOvbKKysrq1vFDdLW9s7u3vm/sG9jBJBqEMiHomOjyXlLKSOYorTTiwoDnxO2/74eua3H6iQLArv1CSmXoCHIRswgpWWeiZKu9klrhj6XmpVLNtC1uWZVUEXdhXVM1Kt1exp87zrYwGb055Z1rEMcJmgnJRBjlbP/Oz2I5IENFSEYyldZMXKS7FQjHA6LXUTSWNMxnhIXU1DHFDppdlWU3iilT4cREKfUMFM/T2R4kDKSeDrZIDVSC56M/E/z03U4MpLWRgnioZk/tAg4VBFcNYT7DNBieITTTARTO8KyQgLTJRus6RLQItfXiZOtVKvoFu73KjnbRTBETgGpwCBGmiAG9ACDiDgETyDV/BmPBkvxrvxMY8WjHzmEPyB8fUDYbacOw==</latexit>

D � D̄
<latexit sha1_base64="h5kGd3DNIyXgfGFF0g8OqU7RVvo=">AAACGXicbVBLTwIxGOziC/G16tFLIzHxoGSLG5EbiRw8YuIKCbsh3dKFhu4jbdeEbPgdXvwrXjyo8agn/41l4aDgJE0mM/O1X8dPOJPKsr6Nwsrq2vpGcbO0tb2zu2fuH9zLOBWEOiTmsej4WFLOIuoopjjtJILi0Oe07Y+up377gQrJ4uhOjRPqhXgQsYARrLTUM1Hm5pd0xcD3Mqti2RayLs+sCrqwq6iek2qtZk+a566PBWxOemZZx3LAZYLmpAzmaPXMT7cfkzSkkSIcS9lFVqK8DAvFCKeTkptKmmAywgPa1TTCIZVelm81gSda6cMgFvpECubq74kMh1KOQ18nQ6yGctGbiv953VQFV17GoiRVNCKzh4KUQxXDaU+wzwQlio81wUQwvSskQywwUbrNki4BLX55mTjVSr2Cbu1yoz5vowiOwDE4BQjUQAPcgBZwAAGP4Bm8gjfjyXgx3o2PWbRgzGcOwR8YXz9MTZwt</latexit><latexit sha1_base64="h5kGd3DNIyXgfGFF0g8OqU7RVvo=">AAACGXicbVBLTwIxGOziC/G16tFLIzHxoGSLG5EbiRw8YuIKCbsh3dKFhu4jbdeEbPgdXvwrXjyo8agn/41l4aDgJE0mM/O1X8dPOJPKsr6Nwsrq2vpGcbO0tb2zu2fuH9zLOBWEOiTmsej4WFLOIuoopjjtJILi0Oe07Y+up377gQrJ4uhOjRPqhXgQsYARrLTUM1Hm5pd0xcD3Mqti2RayLs+sCrqwq6iek2qtZk+a566PBWxOemZZx3LAZYLmpAzmaPXMT7cfkzSkkSIcS9lFVqK8DAvFCKeTkptKmmAywgPa1TTCIZVelm81gSda6cMgFvpECubq74kMh1KOQ18nQ6yGctGbiv953VQFV17GoiRVNCKzh4KUQxXDaU+wzwQlio81wUQwvSskQywwUbrNki4BLX55mTjVSr2Cbu1yoz5vowiOwDE4BQjUQAPcgBZwAAGP4Bm8gjfjyXgx3o2PWbRgzGcOwR8YXz9MTZwt</latexit><latexit sha1_base64="h5kGd3DNIyXgfGFF0g8OqU7RVvo=">AAACGXicbVBLTwIxGOziC/G16tFLIzHxoGSLG5EbiRw8YuIKCbsh3dKFhu4jbdeEbPgdXvwrXjyo8agn/41l4aDgJE0mM/O1X8dPOJPKsr6Nwsrq2vpGcbO0tb2zu2fuH9zLOBWEOiTmsej4WFLOIuoopjjtJILi0Oe07Y+up377gQrJ4uhOjRPqhXgQsYARrLTUM1Hm5pd0xcD3Mqti2RayLs+sCrqwq6iek2qtZk+a566PBWxOemZZx3LAZYLmpAzmaPXMT7cfkzSkkSIcS9lFVqK8DAvFCKeTkptKmmAywgPa1TTCIZVelm81gSda6cMgFvpECubq74kMh1KOQ18nQ6yGctGbiv953VQFV17GoiRVNCKzh4KUQxXDaU+wzwQlio81wUQwvSskQywwUbrNki4BLX55mTjVSr2Cbu1yoz5vowiOwDE4BQjUQAPcgBZwAAGP4Bm8gjfjyXgx3o2PWbRgzGcOwR8YXz9MTZwt</latexit><latexit sha1_base64="h5kGd3DNIyXgfGFF0g8OqU7RVvo=">AAACGXicbVBLTwIxGOziC/G16tFLIzHxoGSLG5EbiRw8YuIKCbsh3dKFhu4jbdeEbPgdXvwrXjyo8agn/41l4aDgJE0mM/O1X8dPOJPKsr6Nwsrq2vpGcbO0tb2zu2fuH9zLOBWEOiTmsej4WFLOIuoopjjtJILi0Oe07Y+up377gQrJ4uhOjRPqhXgQsYARrLTUM1Hm5pd0xcD3Mqti2RayLs+sCrqwq6iek2qtZk+a566PBWxOemZZx3LAZYLmpAzmaPXMT7cfkzSkkSIcS9lFVqK8DAvFCKeTkptKmmAywgPa1TTCIZVelm81gSda6cMgFvpECubq74kMh1KOQ18nQ6yGctGbiv953VQFV17GoiRVNCKzh4KUQxXDaU+wzwQlio81wUQwvSskQywwUbrNki4BLX55mTjVSr2Cbu1yoz5vowiOwDE4BQjUQAPcgBZwAAGP4Bm8gjfjyXgx3o2PWbRgzGcOwR8YXz9MTZwt</latexit>

b b

s, d s, d

Z ′, G′

✓b e
i�b

<latexit sha1_base64="R/XdoJe0/1T2MYf+rYB/TtgfXp8="></latexit><latexit sha1_base64="R/XdoJe0/1T2MYf+rYB/TtgfXp8="></latexit><latexit sha1_base64="R/XdoJe0/1T2MYf+rYB/TtgfXp8="></latexit><latexit sha1_base64="R/XdoJe0/1T2MYf+rYB/TtgfXp8="></latexit>

�F = 2
<latexit sha1_base64="ZgHaH//KHHpCfv2j9XbY+XujiYY=">AAACG3icbVDNS8MwHE39nPOr6tFLcAgepLRbce4gDBTxOMG6QVtGmqVbWPpBkgqj7A/x4r/ixYOKJ8GD/41Zt4NuPgg83nu/5JcXpIwKaZrf2tLyyuraemmjvLm1vbOr7+3fiyTjmDg4YQnvBEgQRmPiSCoZ6aScoChgpB0MLyd++4FwQZP4To5S4keoH9OQYiSV1NVruVdc4vJ+4OemYdqmZZ6dmoZVs6tWoyDVet0ee1eESQSvL6rjrl5RwQJwkVgzUgEztLr6p9dLcBaRWGKGhHAtM5V+jrikmJFx2csESREeoj5xFY1RRISfF3uN4bFSejBMuDqxhIX6eyJHkRCjKFDJCMmBmPcm4n+em8nw3M9pnGaSxHj6UJgxKBM4aQr2KCdYspEiCHOqdoV4gDjCUvVZViVY819eJE7VaBjWrV1pNmZtlMAhOAInwAJ10AQ3oAUcgMEjeAav4E170l60d+1jGl3SZjMH4A+0rx/GfZz2</latexit><latexit sha1_base64="ZgHaH//KHHpCfv2j9XbY+XujiYY=">AAACG3icbVDNS8MwHE39nPOr6tFLcAgepLRbce4gDBTxOMG6QVtGmqVbWPpBkgqj7A/x4r/ixYOKJ8GD/41Zt4NuPgg83nu/5JcXpIwKaZrf2tLyyuraemmjvLm1vbOr7+3fiyTjmDg4YQnvBEgQRmPiSCoZ6aScoChgpB0MLyd++4FwQZP4To5S4keoH9OQYiSV1NVruVdc4vJ+4OemYdqmZZ6dmoZVs6tWoyDVet0ee1eESQSvL6rjrl5RwQJwkVgzUgEztLr6p9dLcBaRWGKGhHAtM5V+jrikmJFx2csESREeoj5xFY1RRISfF3uN4bFSejBMuDqxhIX6eyJHkRCjKFDJCMmBmPcm4n+em8nw3M9pnGaSxHj6UJgxKBM4aQr2KCdYspEiCHOqdoV4gDjCUvVZViVY819eJE7VaBjWrV1pNmZtlMAhOAInwAJ10AQ3oAUcgMEjeAav4E170l60d+1jGl3SZjMH4A+0rx/GfZz2</latexit><latexit sha1_base64="ZgHaH//KHHpCfv2j9XbY+XujiYY=">AAACG3icbVDNS8MwHE39nPOr6tFLcAgepLRbce4gDBTxOMG6QVtGmqVbWPpBkgqj7A/x4r/ixYOKJ8GD/41Zt4NuPgg83nu/5JcXpIwKaZrf2tLyyuraemmjvLm1vbOr7+3fiyTjmDg4YQnvBEgQRmPiSCoZ6aScoChgpB0MLyd++4FwQZP4To5S4keoH9OQYiSV1NVruVdc4vJ+4OemYdqmZZ6dmoZVs6tWoyDVet0ee1eESQSvL6rjrl5RwQJwkVgzUgEztLr6p9dLcBaRWGKGhHAtM5V+jrikmJFx2csESREeoj5xFY1RRISfF3uN4bFSejBMuDqxhIX6eyJHkRCjKFDJCMmBmPcm4n+em8nw3M9pnGaSxHj6UJgxKBM4aQr2KCdYspEiCHOqdoV4gDjCUvVZViVY819eJE7VaBjWrV1pNmZtlMAhOAInwAJ10AQ3oAUcgMEjeAav4E170l60d+1jGl3SZjMH4A+0rx/GfZz2</latexit><latexit sha1_base64="ZgHaH//KHHpCfv2j9XbY+XujiYY=">AAACG3icbVDNS8MwHE39nPOr6tFLcAgepLRbce4gDBTxOMG6QVtGmqVbWPpBkgqj7A/x4r/ixYOKJ8GD/41Zt4NuPgg83nu/5JcXpIwKaZrf2tLyyuraemmjvLm1vbOr7+3fiyTjmDg4YQnvBEgQRmPiSCoZ6aScoChgpB0MLyd++4FwQZP4To5S4keoH9OQYiSV1NVruVdc4vJ+4OemYdqmZZ6dmoZVs6tWoyDVet0ee1eESQSvL6rjrl5RwQJwkVgzUgEztLr6p9dLcBaRWGKGhHAtM5V+jrikmJFx2csESREeoj5xFY1RRISfF3uN4bFSejBMuDqxhIX6eyJHkRCjKFDJCMmBmPcm4n+em8nw3M9pnGaSxHj6UJgxKBM4aQr2KCdYspEiCHOqdoV4gDjCUvVZViVY819eJE7VaBjWrV1pNmZtlMAhOAInwAJ10AQ3oAUcgMEjeAav4E170l60d+1jGl3SZjMH4A+0rx/GfZz2</latexit>

1.1�
<latexit sha1_base64="mQXfTd2HsccX2ohVrTVefBKJtx0=">AAACHHicbVDNS8MwHE3n15xfVY9eikPwMEozi3O3gRePE6wbrGWkWbqFpR8kqTBK/xEv/itePKh48SD435h1Pejmg8DjvfdLfnl+wqiQlvWtVdbWNza3qtu1nd29/QP98OhexCnHxMExi3nfR4IwGhFHUslIP+EEhT4jPX96Pfd7D4QLGkd3cpYQL0TjiAYUI6mkoW5nbnHJgI99L7NMy7agddmwTHhhN2G7IM1Wy86hCd2GK+g4RPlQr6tkAWOVwJLUQYnuUP90RzFOQxJJzJAQA2gl0ssQlxQzktfcVJAE4Skak4GiEQqJ8LJisdw4U8rICGKuTiSNQv09kaFQiFnoq2SI5EQse3PxP2+QyuDKy2iUpJJEePFQkDJDxsa8KmNEOcGSzRRBmFO1q4EniCMsVaE1VQJc/vIqcZpm24S3dr3TLtuoghNwCs4BBC3QATegCxyAwSN4Bq/gTXvSXrR37WMRrWjlzDH4A+3rB5aWnWo=</latexit><latexit sha1_base64="mQXfTd2HsccX2ohVrTVefBKJtx0=">AAACHHicbVDNS8MwHE3n15xfVY9eikPwMEozi3O3gRePE6wbrGWkWbqFpR8kqTBK/xEv/itePKh48SD435h1Pejmg8DjvfdLfnl+wqiQlvWtVdbWNza3qtu1nd29/QP98OhexCnHxMExi3nfR4IwGhFHUslIP+EEhT4jPX96Pfd7D4QLGkd3cpYQL0TjiAYUI6mkoW5nbnHJgI99L7NMy7agddmwTHhhN2G7IM1Wy86hCd2GK+g4RPlQr6tkAWOVwJLUQYnuUP90RzFOQxJJzJAQA2gl0ssQlxQzktfcVJAE4Skak4GiEQqJ8LJisdw4U8rICGKuTiSNQv09kaFQiFnoq2SI5EQse3PxP2+QyuDKy2iUpJJEePFQkDJDxsa8KmNEOcGSzRRBmFO1q4EniCMsVaE1VQJc/vIqcZpm24S3dr3TLtuoghNwCs4BBC3QATegCxyAwSN4Bq/gTXvSXrR37WMRrWjlzDH4A+3rB5aWnWo=</latexit><latexit sha1_base64="mQXfTd2HsccX2ohVrTVefBKJtx0=">AAACHHicbVDNS8MwHE3n15xfVY9eikPwMEozi3O3gRePE6wbrGWkWbqFpR8kqTBK/xEv/itePKh48SD435h1Pejmg8DjvfdLfnl+wqiQlvWtVdbWNza3qtu1nd29/QP98OhexCnHxMExi3nfR4IwGhFHUslIP+EEhT4jPX96Pfd7D4QLGkd3cpYQL0TjiAYUI6mkoW5nbnHJgI99L7NMy7agddmwTHhhN2G7IM1Wy86hCd2GK+g4RPlQr6tkAWOVwJLUQYnuUP90RzFOQxJJzJAQA2gl0ssQlxQzktfcVJAE4Skak4GiEQqJ8LJisdw4U8rICGKuTiSNQv09kaFQiFnoq2SI5EQse3PxP2+QyuDKy2iUpJJEePFQkDJDxsa8KmNEOcGSzRRBmFO1q4EniCMsVaE1VQJc/vIqcZpm24S3dr3TLtuoghNwCs4BBC3QATegCxyAwSN4Bq/gTXvSXrR37WMRrWjlzDH4A+3rB5aWnWo=</latexit><latexit sha1_base64="mQXfTd2HsccX2ohVrTVefBKJtx0=">AAACHHicbVDNS8MwHE3n15xfVY9eikPwMEozi3O3gRePE6wbrGWkWbqFpR8kqTBK/xEv/itePKh48SD435h1Pejmg8DjvfdLfnl+wqiQlvWtVdbWNza3qtu1nd29/QP98OhexCnHxMExi3nfR4IwGhFHUslIP+EEhT4jPX96Pfd7D4QLGkd3cpYQL0TjiAYUI6mkoW5nbnHJgI99L7NMy7agddmwTHhhN2G7IM1Wy86hCd2GK+g4RPlQr6tkAWOVwJLUQYnuUP90RzFOQxJJzJAQA2gl0ssQlxQzktfcVJAE4Skak4GiEQqJ8LJisdw4U8rICGKuTiSNQv09kaFQiFnoq2SI5EQse3PxP2+QyuDKy2iUpJJEePFQkDJDxsa8KmNEOcGSzRRBmFO1q4EniCMsVaE1VQJc/vIqcZpm24S3dr3TLtuoghNwCs4BBC3QATegCxyAwSN4Bq/gTXvSXrR37WMRrWjlzDH4A+3rB5aWnWo=</latexit>

1.8�
<latexit sha1_base64="XqCU7alA2ZYvhxt+Tr7yrNZnHjo=">AAACHHicbVDNS8MwHE39nPOr6tFLcQgeRmlmcdtt4MXjBOsGaxlplm5h6QdJKozSf8SL/4oXDypePAj+N2ZdD7r5IPB47/2SX56fMCqkZX1ra+sbm1vblZ3q7t7+waF+dHwv4pRj4uCYxbzvI0EYjYgjqWSkn3CCQp+Rnj+9nvu9B8IFjaM7OUuIF6JxRAOKkVTSULczt7hkwMe+l1mmZVvQuqpbJry0G7BdkEazaefQbLl1V9BxiPKhXlPJAsYqgSWpgRLdof7pjmKchiSSmCEhBtBKpJchLilmJK+6qSAJwlM0JgNFIxQS4WXFYrlxrpSREcRcnUgahfp7IkOhELPQV8kQyYlY9ubif94glUHLy2iUpJJEePFQkDJDxsa8KmNEOcGSzRRBmFO1q4EniCMsVaFVVQJc/vIqcRpm24S3dq3TLtuogFNwBi4ABE3QATegCxyAwSN4Bq/gTXvSXrR37WMRXdPKmRPwB9rXD6FqnXE=</latexit><latexit sha1_base64="XqCU7alA2ZYvhxt+Tr7yrNZnHjo=">AAACHHicbVDNS8MwHE39nPOr6tFLcQgeRmlmcdtt4MXjBOsGaxlplm5h6QdJKozSf8SL/4oXDypePAj+N2ZdD7r5IPB47/2SX56fMCqkZX1ra+sbm1vblZ3q7t7+waF+dHwv4pRj4uCYxbzvI0EYjYgjqWSkn3CCQp+Rnj+9nvu9B8IFjaM7OUuIF6JxRAOKkVTSULczt7hkwMe+l1mmZVvQuqpbJry0G7BdkEazaefQbLl1V9BxiPKhXlPJAsYqgSWpgRLdof7pjmKchiSSmCEhBtBKpJchLilmJK+6qSAJwlM0JgNFIxQS4WXFYrlxrpSREcRcnUgahfp7IkOhELPQV8kQyYlY9ubif94glUHLy2iUpJJEePFQkDJDxsa8KmNEOcGSzRRBmFO1q4EniCMsVaFVVQJc/vIqcRpm24S3dq3TLtuogFNwBi4ABE3QATegCxyAwSN4Bq/gTXvSXrR37WMRXdPKmRPwB9rXD6FqnXE=</latexit><latexit sha1_base64="XqCU7alA2ZYvhxt+Tr7yrNZnHjo=">AAACHHicbVDNS8MwHE39nPOr6tFLcQgeRmlmcdtt4MXjBOsGaxlplm5h6QdJKozSf8SL/4oXDypePAj+N2ZdD7r5IPB47/2SX56fMCqkZX1ra+sbm1vblZ3q7t7+waF+dHwv4pRj4uCYxbzvI0EYjYgjqWSkn3CCQp+Rnj+9nvu9B8IFjaM7OUuIF6JxRAOKkVTSULczt7hkwMe+l1mmZVvQuqpbJry0G7BdkEazaefQbLl1V9BxiPKhXlPJAsYqgSWpgRLdof7pjmKchiSSmCEhBtBKpJchLilmJK+6qSAJwlM0JgNFIxQS4WXFYrlxrpSREcRcnUgahfp7IkOhELPQV8kQyYlY9ubif94glUHLy2iUpJJEePFQkDJDxsa8KmNEOcGSzRRBmFO1q4EniCMsVaFVVQJc/vIqcRpm24S3dq3TLtuogFNwBi4ABE3QATegCxyAwSN4Bq/gTXvSXrR37WMRXdPKmRPwB9rXD6FqnXE=</latexit><latexit sha1_base64="XqCU7alA2ZYvhxt+Tr7yrNZnHjo=">AAACHHicbVDNS8MwHE39nPOr6tFLcQgeRmlmcdtt4MXjBOsGaxlplm5h6QdJKozSf8SL/4oXDypePAj+N2ZdD7r5IPB47/2SX56fMCqkZX1ra+sbm1vblZ3q7t7+waF+dHwv4pRj4uCYxbzvI0EYjYgjqWSkn3CCQp+Rnj+9nvu9B8IFjaM7OUuIF6JxRAOKkVTSULczt7hkwMe+l1mmZVvQuqpbJry0G7BdkEazaefQbLl1V9BxiPKhXlPJAsYqgSWpgRLdof7pjmKchiSSmCEhBtBKpJchLilmJK+6qSAJwlM0JgNFIxQS4WXFYrlxrpSREcRcnUgahfp7IkOhELPQV8kQyYlY9ubif94glUHLy2iUpJJEePFQkDJDxsa8KmNEOcGSzRRBmFO1q4EniCMsVaFVVQJc/vIqcRpm24S3dq3TLtuogFNwBi4ABE3QATegCxyAwSN4Bq/gTXvSXrR37WMRXdPKmRPwB9rXD6FqnXE=</latexit>

Current data U(2) symmetry

✓b = O(Vts)
<latexit sha1_base64="RdmpSykGhBW0StUZowkOOnJo/hM="></latexit><latexit sha1_base64="RdmpSykGhBW0StUZowkOOnJo/hM="></latexit><latexit sha1_base64="RdmpSykGhBW0StUZowkOOnJo/hM="></latexit><latexit sha1_base64="RdmpSykGhBW0StUZowkOOnJo/hM="></latexit>

free�b ' ⇡/2
<latexit sha1_base64="PccStGEOW9TGQmHnDOYb7bkNZdQ="></latexit><latexit sha1_base64="PccStGEOW9TGQmHnDOYb7bkNZdQ="></latexit><latexit sha1_base64="PccStGEOW9TGQmHnDOYb7bkNZdQ="></latexit><latexit sha1_base64="PccStGEOW9TGQmHnDOYb7bkNZdQ="></latexit>

|✓b| ' 10% |Vts|
<latexit sha1_base64="9TUoa4EjSoUpN8ni030BBPdp1vo="></latexit><latexit sha1_base64="9TUoa4EjSoUpN8ni030BBPdp1vo="></latexit><latexit sha1_base64="9TUoa4EjSoUpN8ni030BBPdp1vo="></latexit><latexit sha1_base64="9TUoa4EjSoUpN8ni030BBPdp1vo="></latexit>

�b
<latexit sha1_base64="mHKVST/IFrSiTT4cLtGTvbV9Uss="></latexit><latexit sha1_base64="mHKVST/IFrSiTT4cLtGTvbV9Uss="></latexit><latexit sha1_base64="mHKVST/IFrSiTT4cLtGTvbV9Uss="></latexit><latexit sha1_base64="mHKVST/IFrSiTT4cLtGTvbV9Uss="></latexit>

Bs,d � B̄s,d
<latexit sha1_base64="bYXpQGHu/R+edYAeE4Ra9bpzVwI="></latexit><latexit sha1_base64="bYXpQGHu/R+edYAeE4Ra9bpzVwI="></latexit><latexit sha1_base64="bYXpQGHu/R+edYAeE4Ra9bpzVwI="></latexit><latexit sha1_base64="bYXpQGHu/R+edYAeE4Ra9bpzVwI="></latexit>

Bs
<latexit sha1_base64="EdBabnYT9Gf2DYFb51ByDgU4MV0=">AAACFHicbVBLS8NAGNzUV62vqEcvwSJ4KCFpI23BQ9GLxwrGFtIQNttNu3TzYHcjlJA/4cW/4sWDilcP3vw3btMetHVgYZiZb/fb8RNKuDCMb6W0tr6xuVXeruzs7u0fqIdH9zxOGcI2imnM+j7kmJII24IIivsJwzD0Ke75k+uZ33vAjJM4uhPTBLshHEUkIAgKKXlqLRsUlzhs5LuZoRuNttUyaoZuNupNyypI48Jo51cezz21KhMFtFViLkgVLND11K/BMEZpiCOBKOTcMY1EuBlkgiCK88og5TiBaAJH2JE0giHmblYslGtnUhlqQczkiYRWqL8nMhhyPg19mQyhGPNlbyb+5zmpCFpuRqIkFThC84eClGoi1mYVaUPCMBJ0KglEjMhdNTSGDCIhi6zIEszlL68Su663dfPWqnYuF22UwQk4BefABE3QATegC2yAwCN4Bq/gTXlSXpR35WMeLSmLmWPwB8rnD2XOmrc=</latexit><latexit sha1_base64="EdBabnYT9Gf2DYFb51ByDgU4MV0=">AAACFHicbVBLS8NAGNzUV62vqEcvwSJ4KCFpI23BQ9GLxwrGFtIQNttNu3TzYHcjlJA/4cW/4sWDilcP3vw3btMetHVgYZiZb/fb8RNKuDCMb6W0tr6xuVXeruzs7u0fqIdH9zxOGcI2imnM+j7kmJII24IIivsJwzD0Ke75k+uZ33vAjJM4uhPTBLshHEUkIAgKKXlqLRsUlzhs5LuZoRuNttUyaoZuNupNyypI48Jo51cezz21KhMFtFViLkgVLND11K/BMEZpiCOBKOTcMY1EuBlkgiCK88og5TiBaAJH2JE0giHmblYslGtnUhlqQczkiYRWqL8nMhhyPg19mQyhGPNlbyb+5zmpCFpuRqIkFThC84eClGoi1mYVaUPCMBJ0KglEjMhdNTSGDCIhi6zIEszlL68Su663dfPWqnYuF22UwQk4BefABE3QATegC2yAwCN4Bq/gTXlSXpR35WMeLSmLmWPwB8rnD2XOmrc=</latexit><latexit sha1_base64="EdBabnYT9Gf2DYFb51ByDgU4MV0=">AAACFHicbVBLS8NAGNzUV62vqEcvwSJ4KCFpI23BQ9GLxwrGFtIQNttNu3TzYHcjlJA/4cW/4sWDilcP3vw3btMetHVgYZiZb/fb8RNKuDCMb6W0tr6xuVXeruzs7u0fqIdH9zxOGcI2imnM+j7kmJII24IIivsJwzD0Ke75k+uZ33vAjJM4uhPTBLshHEUkIAgKKXlqLRsUlzhs5LuZoRuNttUyaoZuNupNyypI48Jo51cezz21KhMFtFViLkgVLND11K/BMEZpiCOBKOTcMY1EuBlkgiCK88og5TiBaAJH2JE0giHmblYslGtnUhlqQczkiYRWqL8nMhhyPg19mQyhGPNlbyb+5zmpCFpuRqIkFThC84eClGoi1mYVaUPCMBJ0KglEjMhdNTSGDCIhi6zIEszlL68Su663dfPWqnYuF22UwQk4BefABE3QATegC2yAwCN4Bq/gTXlSXpR35WMeLSmLmWPwB8rnD2XOmrc=</latexit><latexit sha1_base64="EdBabnYT9Gf2DYFb51ByDgU4MV0=">AAACFHicbVBLS8NAGNzUV62vqEcvwSJ4KCFpI23BQ9GLxwrGFtIQNttNu3TzYHcjlJA/4cW/4sWDilcP3vw3btMetHVgYZiZb/fb8RNKuDCMb6W0tr6xuVXeruzs7u0fqIdH9zxOGcI2imnM+j7kmJII24IIivsJwzD0Ke75k+uZ33vAjJM4uhPTBLshHEUkIAgKKXlqLRsUlzhs5LuZoRuNttUyaoZuNupNyypI48Jo51cezz21KhMFtFViLkgVLND11K/BMEZpiCOBKOTcMY1EuBlkgiCK88og5TiBaAJH2JE0giHmblYslGtnUhlqQczkiYRWqL8nMhhyPg19mQyhGPNlbyb+5zmpCFpuRqIkFThC84eClGoi1mYVaUPCMBJ0KglEjMhdNTSGDCIhi6zIEszlL68Su663dfPWqnYuF22UwQk4BefABE3QATegC2yAwCN4Bq/gTXlSXpR35WMeLSmLmWPwB8rnD2XOmrc=</latexit>

Bd
<latexit sha1_base64="vcYovOoVxEkBDCXwCepw10KwC8Y=">AAACFHicbVDNTgIxGOziH+LfqkcvjcTEAyFdWAMkHohePGIiQgIb0i0FGrrdTds1IRtewouv4sWDGq8evPk2loWDgpM0mczM134dP+JMaYS+rcza+sbmVnY7t7O7t39gHx7dqzCWhDZJyEPZ9rGinAna1Exz2o4kxYHPacsfX8/81gOVioXiTk8i6gV4KNiAEayN1LMLSTe9pCOHvpegIirX3CoqoKJTLlVcNyXlC1SbXvX6056dN4kUcJU4C5IHCzR69le3H5I4oEITjpXqOCjSXoKlZoTTaa4bKxphMsZD2jFU4IAqL0kXmsIzo/ThIJTmCA1T9fdEggOlJoFvkgHWI7XszcT/vE6sB1UvYSKKNRVk/tAg5lCHcFYR7DNJieYTQzCRzOwKyQhLTLQpMmdKcJa/vEqapWKt6Ny6+frloo0sOAGn4Bw4oALq4AY0QBMQ8AiewSt4s56sF+vd+phHM9Zi5hj8gfX5A08Smqg=</latexit><latexit sha1_base64="vcYovOoVxEkBDCXwCepw10KwC8Y=">AAACFHicbVDNTgIxGOziH+LfqkcvjcTEAyFdWAMkHohePGIiQgIb0i0FGrrdTds1IRtewouv4sWDGq8evPk2loWDgpM0mczM134dP+JMaYS+rcza+sbmVnY7t7O7t39gHx7dqzCWhDZJyEPZ9rGinAna1Exz2o4kxYHPacsfX8/81gOVioXiTk8i6gV4KNiAEayN1LMLSTe9pCOHvpegIirX3CoqoKJTLlVcNyXlC1SbXvX6056dN4kUcJU4C5IHCzR69le3H5I4oEITjpXqOCjSXoKlZoTTaa4bKxphMsZD2jFU4IAqL0kXmsIzo/ThIJTmCA1T9fdEggOlJoFvkgHWI7XszcT/vE6sB1UvYSKKNRVk/tAg5lCHcFYR7DNJieYTQzCRzOwKyQhLTLQpMmdKcJa/vEqapWKt6Ny6+frloo0sOAGn4Bw4oALq4AY0QBMQ8AiewSt4s56sF+vd+phHM9Zi5hj8gfX5A08Smqg=</latexit><latexit sha1_base64="vcYovOoVxEkBDCXwCepw10KwC8Y=">AAACFHicbVDNTgIxGOziH+LfqkcvjcTEAyFdWAMkHohePGIiQgIb0i0FGrrdTds1IRtewouv4sWDGq8evPk2loWDgpM0mczM134dP+JMaYS+rcza+sbmVnY7t7O7t39gHx7dqzCWhDZJyEPZ9rGinAna1Exz2o4kxYHPacsfX8/81gOVioXiTk8i6gV4KNiAEayN1LMLSTe9pCOHvpegIirX3CoqoKJTLlVcNyXlC1SbXvX6056dN4kUcJU4C5IHCzR69le3H5I4oEITjpXqOCjSXoKlZoTTaa4bKxphMsZD2jFU4IAqL0kXmsIzo/ThIJTmCA1T9fdEggOlJoFvkgHWI7XszcT/vE6sB1UvYSKKNRVk/tAg5lCHcFYR7DNJieYTQzCRzOwKyQhLTLQpMmdKcJa/vEqapWKt6Ny6+frloo0sOAGn4Bw4oALq4AY0QBMQ8AiewSt4s56sF+vd+phHM9Zi5hj8gfX5A08Smqg=</latexit><latexit sha1_base64="vcYovOoVxEkBDCXwCepw10KwC8Y=">AAACFHicbVDNTgIxGOziH+LfqkcvjcTEAyFdWAMkHohePGIiQgIb0i0FGrrdTds1IRtewouv4sWDGq8evPk2loWDgpM0mczM134dP+JMaYS+rcza+sbmVnY7t7O7t39gHx7dqzCWhDZJyEPZ9rGinAna1Exz2o4kxYHPacsfX8/81gOVioXiTk8i6gV4KNiAEayN1LMLSTe9pCOHvpegIirX3CoqoKJTLlVcNyXlC1SbXvX6056dN4kUcJU4C5IHCzR69le3H5I4oEITjpXqOCjSXoKlZoTTaa4bKxphMsZD2jFU4IAqL0kXmsIzo/ThIJTmCA1T9fdEggOlJoFvkgHWI7XszcT/vE6sB1UvYSKKNRVk/tAg5lCHcFYR7DNJieYTQzCRzOwKyQhLTLQpMmdKcJa/vEqapWKt6Ny6+frloo0sOAGn4Bw4oALq4AY0QBMQ8AiewSt4s56sF+vd+phHM9Zi5hj8gfX5A08Smqg=</latexit>

�F = 2
<latexit sha1_base64="UW0a7LG/1LT6YDIEwsbh4KwBE4A="></latexit><latexit sha1_base64="UW0a7LG/1LT6YDIEwsbh4KwBE4A="></latexit><latexit sha1_base64="UW0a7LG/1LT6YDIEwsbh4KwBE4A="></latexit><latexit sha1_base64="UW0a7LG/1LT6YDIEwsbh4KwBE4A="></latexit>

[Currently under investigation]
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b ! s``
<latexit sha1_base64="8ln7q4XC/GMBDTPOSB6GPmm/wpA="></latexit><latexit sha1_base64="8ln7q4XC/GMBDTPOSB6GPmm/wpA="></latexit><latexit sha1_base64="8ln7q4XC/GMBDTPOSB6GPmm/wpA="></latexit><latexit sha1_base64="8ln7q4XC/GMBDTPOSB6GPmm/wpA="></latexit>

The dominant contribution to               transitions is mediated by the leptoquarkb ! s``
<latexit sha1_base64="7EhgCiJQJZyQmkty+FE+pBrfYuU="></latexit><latexit sha1_base64="7EhgCiJQJZyQmkty+FE+pBrfYuU="></latexit><latexit sha1_base64="7EhgCiJQJZyQmkty+FE+pBrfYuU="></latexit><latexit sha1_base64="A8uPh6FHlGxKAAzuXESg65VIgb8="></latexit>

b ! s⌧⌧ ⇠ b ! sµµ
<latexit sha1_base64="sC2S6WdH6rY2guUTLMg28uYE2Ac="></latexit><latexit sha1_base64="sC2S6WdH6rY2guUTLMg28uYE2Ac="></latexit><latexit sha1_base64="sC2S6WdH6rY2guUTLMg28uYE2Ac="></latexit><latexit sha1_base64="Vxy81SH9KtD7bO+lyhf2M6+6+IU="></latexit>

b ! s⌧µ ⇠ O(5)⇥ b ! sµµ
<latexit sha1_base64="0q2WeOiI+n605eRqx9RflJ3JXTI="></latexit><latexit sha1_base64="0q2WeOiI+n605eRqx9RflJ3JXTI="></latexit><latexit sha1_base64="0q2WeOiI+n605eRqx9RflJ3JXTI="></latexit><latexit sha1_base64="+IFnnV6IVMJc7k6EY/LJ9axj1rU="></latexit>

Key difference w.r.t the  
“standard” solutions

✓⌧µ ⇠ 0.2
<latexit sha1_base64="9/ZkxtzaRla6AGUDfFvpI1zVqhI="></latexit><latexit sha1_base64="pHW12ZS+AM0gKdkus2K30WmK/Eo="></latexit><latexit sha1_base64="pHW12ZS+AM0gKdkus2K30WmK/Eo="></latexit><latexit sha1_base64="aLw+jZc9wiAhxMvIkso4H3pMZrw="></latexit>

b sL

τ µL

U

ϵU
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τL ντ

U
Vcb

bR cL

τR ντ

U
Vcb

   Explanation of the                  anomalies 

!16

Contributions from the vector/scalar operator in green/blue

b ! c⌧⌫
<latexit sha1_base64="Nd0rOBgrkMmMT32jfHASfchHE8Y="></latexit><latexit sha1_base64="Nd0rOBgrkMmMT32jfHASfchHE8Y="></latexit><latexit sha1_base64="Nd0rOBgrkMmMT32jfHASfchHE8Y="></latexit><latexit sha1_base64="Nd0rOBgrkMmMT32jfHASfchHE8Y="></latexit>

CU =
g2Uv

2

4M2
U

<latexit sha1_base64="KzQjYnKVR/2HblJbrGOPsdeV6yE="></latexit><latexit sha1_base64="KzQjYnKVR/2HblJbrGOPsdeV6yE="></latexit><latexit sha1_base64="KzQjYnKVR/2HblJbrGOPsdeV6yE="></latexit><latexit sha1_base64="KzQjYnKVR/2HblJbrGOPsdeV6yE="></latexit>

CV,LL
⌫edu

<latexit sha1_base64="zcFcNUPVQDFAapQ0XKLugTPaFQQ="></latexit><latexit sha1_base64="zcFcNUPVQDFAapQ0XKLugTPaFQQ="></latexit><latexit sha1_base64="zcFcNUPVQDFAapQ0XKLugTPaFQQ="></latexit><latexit sha1_base64="zcFcNUPVQDFAapQ0XKLugTPaFQQ="></latexit>

CS,RL
⌫edu

<latexit sha1_base64="cG6BmSymKObnibN4dR6RjEVb1JE="></latexit><latexit sha1_base64="cG6BmSymKObnibN4dR6RjEVb1JE="></latexit><latexit sha1_base64="cG6BmSymKObnibN4dR6RjEVb1JE="></latexit><latexit sha1_base64="cG6BmSymKObnibN4dR6RjEVb1JE="></latexit>

�RD⇤ = RD⇤/RSM
D⇤ � 1 ⇡ 2 (1+ 0.12)CU

�RD = RD/RSM
D � 1 ⇡ 2 (1+ 1.5)CU

<latexit sha1_base64="ta/AquZ6wtQTSrJgSRd9X59UoNM="></latexit><latexit sha1_base64="ta/AquZ6wtQTSrJgSRd9X59UoNM="></latexit><latexit sha1_base64="ta/AquZ6wtQTSrJgSRd9X59UoNM="></latexit><latexit sha1_base64="ta/AquZ6wtQTSrJgSRd9X59UoNM="></latexit>

2.1
<latexit sha1_base64="5RYPm3F3CtbmsZYODWvsmehroLo=">AAACGHicbZBNS8MwGMdTX+d8q3r0EhyCB5mtDnTgYeDF4wT3Am0ZaZZuYWlaklQYpR/Di1/FiwdFvO7mtzHrKszNBwI//v/nSZ78/ZhRqSzr21hZXVvf2Cxtlbd3dvf2zYPDtowSgUkLRywSXR9JwignLUUVI91YEBT6jHT80d3U7zwRIWnEH9U4Jl6IBpwGFCOlpZ55kbr5JY4Y+F5qVa28zuegXqtbV/XM9YPLqp31zMqvB5fBLqACimr2zInbj3ASEq4wQ1I6thUrL0VCUcxIVnYTSWKER2hAHI0chUR6ab5TBk+10odBJPThCubq/ESKQinHoa87Q6SGctGbiv95TqKCGy+lPE4U4Xj2UJAwqCI4TQn2qSBYsbEGhAXVu0I8RAJhpbMs6xDsxS8vQ1vnZVXth1qlcVvEUQLH4AScARtcgwa4B03QAhg8g1fwDj6MF+PN+DS+Zq0rRjFzBP6UMfkBWZKbgg==</latexit><latexit sha1_base64="5RYPm3F3CtbmsZYODWvsmehroLo=">AAACGHicbZBNS8MwGMdTX+d8q3r0EhyCB5mtDnTgYeDF4wT3Am0ZaZZuYWlaklQYpR/Di1/FiwdFvO7mtzHrKszNBwI//v/nSZ78/ZhRqSzr21hZXVvf2Cxtlbd3dvf2zYPDtowSgUkLRywSXR9JwignLUUVI91YEBT6jHT80d3U7zwRIWnEH9U4Jl6IBpwGFCOlpZ55kbr5JY4Y+F5qVa28zuegXqtbV/XM9YPLqp31zMqvB5fBLqACimr2zInbj3ASEq4wQ1I6thUrL0VCUcxIVnYTSWKER2hAHI0chUR6ab5TBk+10odBJPThCubq/ESKQinHoa87Q6SGctGbiv95TqKCGy+lPE4U4Xj2UJAwqCI4TQn2qSBYsbEGhAXVu0I8RAJhpbMs6xDsxS8vQ1vnZVXth1qlcVvEUQLH4AScARtcgwa4B03QAhg8g1fwDj6MF+PN+DS+Zq0rRjFzBP6UMfkBWZKbgg==</latexit><latexit sha1_base64="5RYPm3F3CtbmsZYODWvsmehroLo=">AAACGHicbZBNS8MwGMdTX+d8q3r0EhyCB5mtDnTgYeDF4wT3Am0ZaZZuYWlaklQYpR/Di1/FiwdFvO7mtzHrKszNBwI//v/nSZ78/ZhRqSzr21hZXVvf2Cxtlbd3dvf2zYPDtowSgUkLRywSXR9JwignLUUVI91YEBT6jHT80d3U7zwRIWnEH9U4Jl6IBpwGFCOlpZ55kbr5JY4Y+F5qVa28zuegXqtbV/XM9YPLqp31zMqvB5fBLqACimr2zInbj3ASEq4wQ1I6thUrL0VCUcxIVnYTSWKER2hAHI0chUR6ab5TBk+10odBJPThCubq/ESKQinHoa87Q6SGctGbiv95TqKCGy+lPE4U4Xj2UJAwqCI4TQn2qSBYsbEGhAXVu0I8RAJhpbMs6xDsxS8vQ1vnZVXth1qlcVvEUQLH4AScARtcgwa4B03QAhg8g1fwDj6MF+PN+DS+Zq0rRjFzBP6UMfkBWZKbgg==</latexit><latexit sha1_base64="5RYPm3F3CtbmsZYODWvsmehroLo=">AAACGHicbZBNS8MwGMdTX+d8q3r0EhyCB5mtDnTgYeDF4wT3Am0ZaZZuYWlaklQYpR/Di1/FiwdFvO7mtzHrKszNBwI//v/nSZ78/ZhRqSzr21hZXVvf2Cxtlbd3dvf2zYPDtowSgUkLRywSXR9JwignLUUVI91YEBT6jHT80d3U7zwRIWnEH9U4Jl6IBpwGFCOlpZ55kbr5JY4Y+F5qVa28zuegXqtbV/XM9YPLqp31zMqvB5fBLqACimr2zInbj3ASEq4wQ1I6thUrL0VCUcxIVnYTSWKER2hAHI0chUR6ab5TBk+10odBJPThCubq/ESKQinHoa87Q6SGctGbiv95TqKCGy+lPE4U4Xj2UJAwqCI4TQn2qSBYsbEGhAXVu0I8RAJhpbMs6xDsxS8vQ1vnZVXth1qlcVvEUQLH4AScARtcgwa4B03QAhg8g1fwDj6MF+PN+DS+Zq0rRjFzBP6UMfkBWZKbgg==</latexit>

0.17
<latexit sha1_base64="XBGhv7ox5KFzBykW4mQojtd4T3o=">AAACGXicbZBNS8MwGMdTX+d8q3r0UhyCBxmpDubAw8CLxwnuBdoy0izdwtK0JKkwSr+GF7+KFw+KeNST38asqzA3Hwj8+P+fJ3ny92NGpYLw21hZXVvf2Cxtlbd3dvf2zYPDjowSgUkbRywSPR9JwignbUUVI71YEBT6jHT98c3U7z4QIWnE79UkJl6IhpwGFCOlpb4JUze/xBFD30thFeZ1PgeNWgNeNjLXD2DVrmd9s/JrWstgF1ABRbX65qc7iHASEq4wQ1I6NoyVlyKhKGYkK7uJJDHCYzQkjkaOQiK9NF8qs061MrCCSOjDlZWr8xMpCqWchL7uDJEayUVvKv7nOYkKrryU8jhRhOPZQ0HCLBVZ05isARUEKzbRgLCgelcLj5BAWOkwyzoEe/HLy9C5qNo6s7tapXldxFECx+AEnAEb1EET3IIWaAMMHsEzeAVvxpPxYrwbH7PWFaOYOQJ/yvj6Adv+m8E=</latexit><latexit sha1_base64="XBGhv7ox5KFzBykW4mQojtd4T3o=">AAACGXicbZBNS8MwGMdTX+d8q3r0UhyCBxmpDubAw8CLxwnuBdoy0izdwtK0JKkwSr+GF7+KFw+KeNST38asqzA3Hwj8+P+fJ3ny92NGpYLw21hZXVvf2Cxtlbd3dvf2zYPDjowSgUkbRywSPR9JwignbUUVI71YEBT6jHT98c3U7z4QIWnE79UkJl6IhpwGFCOlpb4JUze/xBFD30thFeZ1PgeNWgNeNjLXD2DVrmd9s/JrWstgF1ABRbX65qc7iHASEq4wQ1I6NoyVlyKhKGYkK7uJJDHCYzQkjkaOQiK9NF8qs061MrCCSOjDlZWr8xMpCqWchL7uDJEayUVvKv7nOYkKrryU8jhRhOPZQ0HCLBVZ05isARUEKzbRgLCgelcLj5BAWOkwyzoEe/HLy9C5qNo6s7tapXldxFECx+AEnAEb1EET3IIWaAMMHsEzeAVvxpPxYrwbH7PWFaOYOQJ/yvj6Adv+m8E=</latexit><latexit sha1_base64="XBGhv7ox5KFzBykW4mQojtd4T3o=">AAACGXicbZBNS8MwGMdTX+d8q3r0UhyCBxmpDubAw8CLxwnuBdoy0izdwtK0JKkwSr+GF7+KFw+KeNST38asqzA3Hwj8+P+fJ3ny92NGpYLw21hZXVvf2Cxtlbd3dvf2zYPDjowSgUkbRywSPR9JwignbUUVI71YEBT6jHT98c3U7z4QIWnE79UkJl6IhpwGFCOlpb4JUze/xBFD30thFeZ1PgeNWgNeNjLXD2DVrmd9s/JrWstgF1ABRbX65qc7iHASEq4wQ1I6NoyVlyKhKGYkK7uJJDHCYzQkjkaOQiK9NF8qs061MrCCSOjDlZWr8xMpCqWchL7uDJEayUVvKv7nOYkKrryU8jhRhOPZQ0HCLBVZ05isARUEKzbRgLCgelcLj5BAWOkwyzoEe/HLy9C5qNo6s7tapXldxFECx+AEnAEb1EET3IIWaAMMHsEzeAVvxpPxYrwbH7PWFaOYOQJ/yvj6Adv+m8E=</latexit><latexit sha1_base64="XBGhv7ox5KFzBykW4mQojtd4T3o=">AAACGXicbZBNS8MwGMdTX+d8q3r0UhyCBxmpDubAw8CLxwnuBdoy0izdwtK0JKkwSr+GF7+KFw+KeNST38asqzA3Hwj8+P+fJ3ny92NGpYLw21hZXVvf2Cxtlbd3dvf2zYPDjowSgUkbRywSPR9JwignbUUVI71YEBT6jHT98c3U7z4QIWnE79UkJl6IhpwGFCOlpb4JUze/xBFD30thFeZ1PgeNWgNeNjLXD2DVrmd9s/JrWstgF1ABRbX65qc7iHASEq4wQ1I6NoyVlyKhKGYkK7uJJDHCYzQkjkaOQiK9NF8qs061MrCCSOjDlZWr8xMpCqWchL7uDJEayUVvKv7nOYkKrryU8jhRhOPZQ0HCLBVZ05isARUEKzbRgLCgelcLj5BAWOkwyzoEe/HLy9C5qNo6s7tapXldxFECx+AEnAEb1EET3IIWaAMMHsEzeAVvxpPxYrwbH7PWFaOYOQJ/yvj6Adv+m8E=</latexit>



CU =
g2Uv

2

4M2
U

<latexit sha1_base64="KzQjYnKVR/2HblJbrGOPsdeV6yE="></latexit><latexit sha1_base64="KzQjYnKVR/2HblJbrGOPsdeV6yE="></latexit><latexit sha1_base64="KzQjYnKVR/2HblJbrGOPsdeV6yE="></latexit><latexit sha1_base64="KzQjYnKVR/2HblJbrGOPsdeV6yE="></latexit>

SM

The required NP scale can be higher!! Key difference w.r.t  
other solutions

�RD⇤ = RD⇤/RSM
D⇤ � 1 ⇡ 2 (1+ 0.12)CU

�RD = RD/RSM
D � 1 ⇡ 2 (1+ 1.5)CU

)
=) �RD⇤

�RD
' 0.45

<latexit sha1_base64="wrgoZclXBqSchNV3cFPYhyJH7Tc="></latexit><latexit sha1_base64="wrgoZclXBqSchNV3cFPYhyJH7Tc="></latexit><latexit sha1_base64="wrgoZclXBqSchNV3cFPYhyJH7Tc="></latexit><latexit sha1_base64="wrgoZclXBqSchNV3cFPYhyJH7Tc="></latexit>

SM

   The “0.38 rule” for R(D)/R(D*)
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Experiment at 1 �
<latexit sha1_base64="pSMUW3SABENYAXDE1usvwREq3TU=">AAACF3icbZC7TsMwFIadcivlFmBkiaiQGFBIolLIVomFsUiEVkqiynGd1qpzke0gVVEfg4VXYWEAxAobb4ObZICWI1n69P/n2Md/kFLChWF8K7WV1bX1jfpmY2t7Z3dP3T+450nGEHZQQhPWDyDHlMTYEURQ3E8ZhlFAcS+YXM/93gNmnCTxnZim2I/gKCYhQVBIaaCe515xictGgZ8bumW3LcM+K+GiXYJpWzOPk1EEZwO1aehGUdoymBU0QVXdgfrlDROURTgWiELOXdNIhZ9DJgiieNbwMo5TiCZwhF2JMYww9/Nip5l2IpWhFiZMnlhohfp7IocR59MokJ0RFGO+6M3F/zw3E+GVn5M4zQSOUflQmFFNJNo8JW1IGEaCTiVAxIjcVUNjyCASMsuGDMFc/PIyOJZu6+Ztq9lpVWnUwRE4BqfABJegA25AFzgAgUfwDF7Bm/KkvCjvykfZWlOqmUPwp5TPHyXjnDs=</latexit><latexit sha1_base64="pSMUW3SABENYAXDE1usvwREq3TU=">AAACF3icbZC7TsMwFIadcivlFmBkiaiQGFBIolLIVomFsUiEVkqiynGd1qpzke0gVVEfg4VXYWEAxAobb4ObZICWI1n69P/n2Md/kFLChWF8K7WV1bX1jfpmY2t7Z3dP3T+450nGEHZQQhPWDyDHlMTYEURQ3E8ZhlFAcS+YXM/93gNmnCTxnZim2I/gKCYhQVBIaaCe515xictGgZ8bumW3LcM+K+GiXYJpWzOPk1EEZwO1aehGUdoymBU0QVXdgfrlDROURTgWiELOXdNIhZ9DJgiieNbwMo5TiCZwhF2JMYww9/Nip5l2IpWhFiZMnlhohfp7IocR59MokJ0RFGO+6M3F/zw3E+GVn5M4zQSOUflQmFFNJNo8JW1IGEaCTiVAxIjcVUNjyCASMsuGDMFc/PIyOJZu6+Ztq9lpVWnUwRE4BqfABJegA25AFzgAgUfwDF7Bm/KkvCjvykfZWlOqmUPwp5TPHyXjnDs=</latexit><latexit sha1_base64="pSMUW3SABENYAXDE1usvwREq3TU=">AAACF3icbZC7TsMwFIadcivlFmBkiaiQGFBIolLIVomFsUiEVkqiynGd1qpzke0gVVEfg4VXYWEAxAobb4ObZICWI1n69P/n2Md/kFLChWF8K7WV1bX1jfpmY2t7Z3dP3T+450nGEHZQQhPWDyDHlMTYEURQ3E8ZhlFAcS+YXM/93gNmnCTxnZim2I/gKCYhQVBIaaCe515xictGgZ8bumW3LcM+K+GiXYJpWzOPk1EEZwO1aehGUdoymBU0QVXdgfrlDROURTgWiELOXdNIhZ9DJgiieNbwMo5TiCZwhF2JMYww9/Nip5l2IpWhFiZMnlhohfp7IocR59MokJ0RFGO+6M3F/zw3E+GVn5M4zQSOUflQmFFNJNo8JW1IGEaCTiVAxIjcVUNjyCASMsuGDMFc/PIyOJZu6+Ztq9lpVWnUwRE4BqfABJegA25AFzgAgUfwDF7Bm/KkvCjvykfZWlOqmUPwp5TPHyXjnDs=</latexit><latexit sha1_base64="pSMUW3SABENYAXDE1usvwREq3TU=">AAACF3icbZC7TsMwFIadcivlFmBkiaiQGFBIolLIVomFsUiEVkqiynGd1qpzke0gVVEfg4VXYWEAxAobb4ObZICWI1n69P/n2Md/kFLChWF8K7WV1bX1jfpmY2t7Z3dP3T+450nGEHZQQhPWDyDHlMTYEURQ3E8ZhlFAcS+YXM/93gNmnCTxnZim2I/gKCYhQVBIaaCe515xictGgZ8bumW3LcM+K+GiXYJpWzOPk1EEZwO1aehGUdoymBU0QVXdgfrlDROURTgWiELOXdNIhZ9DJgiieNbwMo5TiCZwhF2JMYww9/Nip5l2IpWhFiZMnlhohfp7IocR59MokJ0RFGO+6M3F/zw3E+GVn5M4zQSOUflQmFFNJNo8JW1IGEaCTiVAxIjcVUNjyCASMsuGDMFc/PIyOJZu6+Ztq9lpVWnUwRE4BqfABJegA25AFzgAgUfwDF7Bm/KkvCjvykfZWlOqmUPwp5TPHyXjnDs=</latexit>

Experiment at 1 �
<latexit sha1_base64="pSMUW3SABENYAXDE1usvwREq3TU=">AAACF3icbZC7TsMwFIadcivlFmBkiaiQGFBIolLIVomFsUiEVkqiynGd1qpzke0gVVEfg4VXYWEAxAobb4ObZICWI1n69P/n2Md/kFLChWF8K7WV1bX1jfpmY2t7Z3dP3T+450nGEHZQQhPWDyDHlMTYEURQ3E8ZhlFAcS+YXM/93gNmnCTxnZim2I/gKCYhQVBIaaCe515xictGgZ8bumW3LcM+K+GiXYJpWzOPk1EEZwO1aehGUdoymBU0QVXdgfrlDROURTgWiELOXdNIhZ9DJgiieNbwMo5TiCZwhF2JMYww9/Nip5l2IpWhFiZMnlhohfp7IocR59MokJ0RFGO+6M3F/zw3E+GVn5M4zQSOUflQmFFNJNo8JW1IGEaCTiVAxIjcVUNjyCASMsuGDMFc/PIyOJZu6+Ztq9lpVWnUwRE4BqfABJegA25AFzgAgUfwDF7Bm/KkvCjvykfZWlOqmUPwp5TPHyXjnDs=</latexit><latexit sha1_base64="pSMUW3SABENYAXDE1usvwREq3TU=">AAACF3icbZC7TsMwFIadcivlFmBkiaiQGFBIolLIVomFsUiEVkqiynGd1qpzke0gVVEfg4VXYWEAxAobb4ObZICWI1n69P/n2Md/kFLChWF8K7WV1bX1jfpmY2t7Z3dP3T+450nGEHZQQhPWDyDHlMTYEURQ3E8ZhlFAcS+YXM/93gNmnCTxnZim2I/gKCYhQVBIaaCe515xictGgZ8bumW3LcM+K+GiXYJpWzOPk1EEZwO1aehGUdoymBU0QVXdgfrlDROURTgWiELOXdNIhZ9DJgiieNbwMo5TiCZwhF2JMYww9/Nip5l2IpWhFiZMnlhohfp7IocR59MokJ0RFGO+6M3F/zw3E+GVn5M4zQSOUflQmFFNJNo8JW1IGEaCTiVAxIjcVUNjyCASMsuGDMFc/PIyOJZu6+Ztq9lpVWnUwRE4BqfABJegA25AFzgAgUfwDF7Bm/KkvCjvykfZWlOqmUPwp5TPHyXjnDs=</latexit><latexit sha1_base64="pSMUW3SABENYAXDE1usvwREq3TU=">AAACF3icbZC7TsMwFIadcivlFmBkiaiQGFBIolLIVomFsUiEVkqiynGd1qpzke0gVVEfg4VXYWEAxAobb4ObZICWI1n69P/n2Md/kFLChWF8K7WV1bX1jfpmY2t7Z3dP3T+450nGEHZQQhPWDyDHlMTYEURQ3E8ZhlFAcS+YXM/93gNmnCTxnZim2I/gKCYhQVBIaaCe515xictGgZ8bumW3LcM+K+GiXYJpWzOPk1EEZwO1aehGUdoymBU0QVXdgfrlDROURTgWiELOXdNIhZ9DJgiieNbwMo5TiCZwhF2JMYww9/Nip5l2IpWhFiZMnlhohfp7IocR59MokJ0RFGO+6M3F/zw3E+GVn5M4zQSOUflQmFFNJNo8JW1IGEaCTiVAxIjcVUNjyCASMsuGDMFc/PIyOJZu6+Ztq9lpVWnUwRE4BqfABJegA25AFzgAgUfwDF7Bm/KkvCjvykfZWlOqmUPwp5TPHyXjnDs=</latexit><latexit sha1_base64="pSMUW3SABENYAXDE1usvwREq3TU=">AAACF3icbZC7TsMwFIadcivlFmBkiaiQGFBIolLIVomFsUiEVkqiynGd1qpzke0gVVEfg4VXYWEAxAobb4ObZICWI1n69P/n2Md/kFLChWF8K7WV1bX1jfpmY2t7Z3dP3T+450nGEHZQQhPWDyDHlMTYEURQ3E8ZhlFAcS+YXM/93gNmnCTxnZim2I/gKCYhQVBIaaCe515xictGgZ8bumW3LcM+K+GiXYJpWzOPk1EEZwO1aehGUdoymBU0QVXdgfrlDROURTgWiELOXdNIhZ9DJgiieNbwMo5TiCZwhF2JMYww9/Nip5l2IpWhFiZMnlhohfp7IocR59MokJ0RFGO+6M3F/zw3E+GVn5M4zQSOUflQmFFNJNo8JW1IGEaCTiVAxIjcVUNjyCASMsuGDMFc/PIyOJZu6+Ztq9lpVWnUwRE4BqfABJegA25AFzgAgUfwDF7Bm/KkvCjvykfZWlOqmUPwp5TPHyXjnDs=</latexit>

�RD⇤ = RD⇤/RSM
D⇤ � 1 ⇡ 2 (1+ 0.12)CU

�RD = RD/RSM
D � 1 ⇡ 2 (1+ 1.5)CU

<latexit sha1_base64="ta/AquZ6wtQTSrJgSRd9X59UoNM="></latexit><latexit sha1_base64="ta/AquZ6wtQTSrJgSRd9X59UoNM="></latexit><latexit sha1_base64="ta/AquZ6wtQTSrJgSRd9X59UoNM="></latexit><latexit sha1_base64="ta/AquZ6wtQTSrJgSRd9X59UoNM="></latexit>

2.1
<latexit sha1_base64="5RYPm3F3CtbmsZYODWvsmehroLo=">AAACGHicbZBNS8MwGMdTX+d8q3r0EhyCB5mtDnTgYeDF4wT3Am0ZaZZuYWlaklQYpR/Di1/FiwdFvO7mtzHrKszNBwI//v/nSZ78/ZhRqSzr21hZXVvf2Cxtlbd3dvf2zYPDtowSgUkLRywSXR9JwignLUUVI91YEBT6jHT80d3U7zwRIWnEH9U4Jl6IBpwGFCOlpZ55kbr5JY4Y+F5qVa28zuegXqtbV/XM9YPLqp31zMqvB5fBLqACimr2zInbj3ASEq4wQ1I6thUrL0VCUcxIVnYTSWKER2hAHI0chUR6ab5TBk+10odBJPThCubq/ESKQinHoa87Q6SGctGbiv95TqKCGy+lPE4U4Xj2UJAwqCI4TQn2qSBYsbEGhAXVu0I8RAJhpbMs6xDsxS8vQ1vnZVXth1qlcVvEUQLH4AScARtcgwa4B03QAhg8g1fwDj6MF+PN+DS+Zq0rRjFzBP6UMfkBWZKbgg==</latexit><latexit sha1_base64="5RYPm3F3CtbmsZYODWvsmehroLo=">AAACGHicbZBNS8MwGMdTX+d8q3r0EhyCB5mtDnTgYeDF4wT3Am0ZaZZuYWlaklQYpR/Di1/FiwdFvO7mtzHrKszNBwI//v/nSZ78/ZhRqSzr21hZXVvf2Cxtlbd3dvf2zYPDtowSgUkLRywSXR9JwignLUUVI91YEBT6jHT80d3U7zwRIWnEH9U4Jl6IBpwGFCOlpZ55kbr5JY4Y+F5qVa28zuegXqtbV/XM9YPLqp31zMqvB5fBLqACimr2zInbj3ASEq4wQ1I6thUrL0VCUcxIVnYTSWKER2hAHI0chUR6ab5TBk+10odBJPThCubq/ESKQinHoa87Q6SGctGbiv95TqKCGy+lPE4U4Xj2UJAwqCI4TQn2qSBYsbEGhAXVu0I8RAJhpbMs6xDsxS8vQ1vnZVXth1qlcVvEUQLH4AScARtcgwa4B03QAhg8g1fwDj6MF+PN+DS+Zq0rRjFzBP6UMfkBWZKbgg==</latexit><latexit sha1_base64="5RYPm3F3CtbmsZYODWvsmehroLo=">AAACGHicbZBNS8MwGMdTX+d8q3r0EhyCB5mtDnTgYeDF4wT3Am0ZaZZuYWlaklQYpR/Di1/FiwdFvO7mtzHrKszNBwI//v/nSZ78/ZhRqSzr21hZXVvf2Cxtlbd3dvf2zYPDtowSgUkLRywSXR9JwignLUUVI91YEBT6jHT80d3U7zwRIWnEH9U4Jl6IBpwGFCOlpZ55kbr5JY4Y+F5qVa28zuegXqtbV/XM9YPLqp31zMqvB5fBLqACimr2zInbj3ASEq4wQ1I6thUrL0VCUcxIVnYTSWKER2hAHI0chUR6ab5TBk+10odBJPThCubq/ESKQinHoa87Q6SGctGbiv95TqKCGy+lPE4U4Xj2UJAwqCI4TQn2qSBYsbEGhAXVu0I8RAJhpbMs6xDsxS8vQ1vnZVXth1qlcVvEUQLH4AScARtcgwa4B03QAhg8g1fwDj6MF+PN+DS+Zq0rRjFzBP6UMfkBWZKbgg==</latexit><latexit sha1_base64="5RYPm3F3CtbmsZYODWvsmehroLo=">AAACGHicbZBNS8MwGMdTX+d8q3r0EhyCB5mtDnTgYeDF4wT3Am0ZaZZuYWlaklQYpR/Di1/FiwdFvO7mtzHrKszNBwI//v/nSZ78/ZhRqSzr21hZXVvf2Cxtlbd3dvf2zYPDtowSgUkLRywSXR9JwignLUUVI91YEBT6jHT80d3U7zwRIWnEH9U4Jl6IBpwGFCOlpZ55kbr5JY4Y+F5qVa28zuegXqtbV/XM9YPLqp31zMqvB5fBLqACimr2zInbj3ASEq4wQ1I6thUrL0VCUcxIVnYTSWKER2hAHI0chUR6ab5TBk+10odBJPThCubq/ESKQinHoa87Q6SGctGbiv95TqKCGy+lPE4U4Xj2UJAwqCI4TQn2qSBYsbEGhAXVu0I8RAJhpbMs6xDsxS8vQ1vnZVXth1qlcVvEUQLH4AScARtcgwa4B03QAhg8g1fwDj6MF+PN+DS+Zq0rRjFzBP6UMfkBWZKbgg==</latexit>

0.17
<latexit sha1_base64="XBGhv7ox5KFzBykW4mQojtd4T3o=">AAACGXicbZBNS8MwGMdTX+d8q3r0UhyCBxmpDubAw8CLxwnuBdoy0izdwtK0JKkwSr+GF7+KFw+KeNST38asqzA3Hwj8+P+fJ3ny92NGpYLw21hZXVvf2Cxtlbd3dvf2zYPDjowSgUkbRywSPR9JwignbUUVI71YEBT6jHT98c3U7z4QIWnE79UkJl6IhpwGFCOlpb4JUze/xBFD30thFeZ1PgeNWgNeNjLXD2DVrmd9s/JrWstgF1ABRbX65qc7iHASEq4wQ1I6NoyVlyKhKGYkK7uJJDHCYzQkjkaOQiK9NF8qs061MrCCSOjDlZWr8xMpCqWchL7uDJEayUVvKv7nOYkKrryU8jhRhOPZQ0HCLBVZ05isARUEKzbRgLCgelcLj5BAWOkwyzoEe/HLy9C5qNo6s7tapXldxFECx+AEnAEb1EET3IIWaAMMHsEzeAVvxpPxYrwbH7PWFaOYOQJ/yvj6Adv+m8E=</latexit><latexit sha1_base64="XBGhv7ox5KFzBykW4mQojtd4T3o=">AAACGXicbZBNS8MwGMdTX+d8q3r0UhyCBxmpDubAw8CLxwnuBdoy0izdwtK0JKkwSr+GF7+KFw+KeNST38asqzA3Hwj8+P+fJ3ny92NGpYLw21hZXVvf2Cxtlbd3dvf2zYPDjowSgUkbRywSPR9JwignbUUVI71YEBT6jHT98c3U7z4QIWnE79UkJl6IhpwGFCOlpb4JUze/xBFD30thFeZ1PgeNWgNeNjLXD2DVrmd9s/JrWstgF1ABRbX65qc7iHASEq4wQ1I6NoyVlyKhKGYkK7uJJDHCYzQkjkaOQiK9NF8qs061MrCCSOjDlZWr8xMpCqWchL7uDJEayUVvKv7nOYkKrryU8jhRhOPZQ0HCLBVZ05isARUEKzbRgLCgelcLj5BAWOkwyzoEe/HLy9C5qNo6s7tapXldxFECx+AEnAEb1EET3IIWaAMMHsEzeAVvxpPxYrwbH7PWFaOYOQJ/yvj6Adv+m8E=</latexit><latexit sha1_base64="XBGhv7ox5KFzBykW4mQojtd4T3o=">AAACGXicbZBNS8MwGMdTX+d8q3r0UhyCBxmpDubAw8CLxwnuBdoy0izdwtK0JKkwSr+GF7+KFw+KeNST38asqzA3Hwj8+P+fJ3ny92NGpYLw21hZXVvf2Cxtlbd3dvf2zYPDjowSgUkbRywSPR9JwignbUUVI71YEBT6jHT98c3U7z4QIWnE79UkJl6IhpwGFCOlpb4JUze/xBFD30thFeZ1PgeNWgNeNjLXD2DVrmd9s/JrWstgF1ABRbX65qc7iHASEq4wQ1I6NoyVlyKhKGYkK7uJJDHCYzQkjkaOQiK9NF8qs061MrCCSOjDlZWr8xMpCqWchL7uDJEayUVvKv7nOYkKrryU8jhRhOPZQ0HCLBVZ05isARUEKzbRgLCgelcLj5BAWOkwyzoEe/HLy9C5qNo6s7tapXldxFECx+AEnAEb1EET3IIWaAMMHsEzeAVvxpPxYrwbH7PWFaOYOQJ/yvj6Adv+m8E=</latexit><latexit sha1_base64="XBGhv7ox5KFzBykW4mQojtd4T3o=">AAACGXicbZBNS8MwGMdTX+d8q3r0UhyCBxmpDubAw8CLxwnuBdoy0izdwtK0JKkwSr+GF7+KFw+KeNST38asqzA3Hwj8+P+fJ3ny92NGpYLw21hZXVvf2Cxtlbd3dvf2zYPDjowSgUkbRywSPR9JwignbUUVI71YEBT6jHT98c3U7z4QIWnE79UkJl6IhpwGFCOlpb4JUze/xBFD30thFeZ1PgeNWgNeNjLXD2DVrmd9s/JrWstgF1ABRbX65qc7iHASEq4wQ1I6NoyVlyKhKGYkK7uJJDHCYzQkjkaOQiK9NF8qs061MrCCSOjDlZWr8xMpCqWchL7uDJEayUVvKv7nOYkKrryU8jhRhOPZQ0HCLBVZ05isARUEKzbRgLCgelcLj5BAWOkwyzoEe/HLy9C5qNo6s7tapXldxFECx+AEnAEb1EET3IIWaAMMHsEzeAVvxpPxYrwbH7PWFaOYOQJ/yvj6Adv+m8E=</latexit>

0.38
<latexit sha1_base64="zW7CSB8y65qlqeuDsS5twc9AudI=">AAACGXicbZDLSsNAFIYnXmu9RV26CRbBhYSJrW0EFwU3LivYCyShTKaTdujkwsxEKCGv4cZXceNCEZe68m2ctllo64GBj/8/Z+bM7yeMCgnht7ayura+sVnaKm/v7O7t6weHHRGnHJM2jlnMez4ShNGItCWVjPQSTlDoM9L1xzdTv/tAuKBxdC8nCfFCNIxoQDGSSurrMHNnlzh86HsZNC0b1mD9HJpVq2rXGwqs6mXjqpG7fqBEO+/rFWjCWRnLYBVQAUW1+vqnO4hxGpJIYoaEcCyYSC9DXFLMSF52U0EShMdoSByFEQqJ8LLZUrlxqpSBEcRcnUgaM/X3RIZCISahrzpDJEdi0ZuK/3lOKgPby2iUpJJEeP5QkDJDxsY0JmNAOcGSTRQgzKna1cAjxBGWKsyyCsFa/PIydC5MS+V3V6s0r4s4SuAYnIAzYIEGaIJb0AJtgMEjeAav4E170l60d+1j3rqiFTNH4E9pXz8o9Jvx</latexit><latexit sha1_base64="zW7CSB8y65qlqeuDsS5twc9AudI=">AAACGXicbZDLSsNAFIYnXmu9RV26CRbBhYSJrW0EFwU3LivYCyShTKaTdujkwsxEKCGv4cZXceNCEZe68m2ctllo64GBj/8/Z+bM7yeMCgnht7ayura+sVnaKm/v7O7t6weHHRGnHJM2jlnMez4ShNGItCWVjPQSTlDoM9L1xzdTv/tAuKBxdC8nCfFCNIxoQDGSSurrMHNnlzh86HsZNC0b1mD9HJpVq2rXGwqs6mXjqpG7fqBEO+/rFWjCWRnLYBVQAUW1+vqnO4hxGpJIYoaEcCyYSC9DXFLMSF52U0EShMdoSByFEQqJ8LLZUrlxqpSBEcRcnUgaM/X3RIZCISahrzpDJEdi0ZuK/3lOKgPby2iUpJJEeP5QkDJDxsY0JmNAOcGSTRQgzKna1cAjxBGWKsyyCsFa/PIydC5MS+V3V6s0r4s4SuAYnIAzYIEGaIJb0AJtgMEjeAav4E170l60d+1j3rqiFTNH4E9pXz8o9Jvx</latexit><latexit sha1_base64="zW7CSB8y65qlqeuDsS5twc9AudI=">AAACGXicbZDLSsNAFIYnXmu9RV26CRbBhYSJrW0EFwU3LivYCyShTKaTdujkwsxEKCGv4cZXceNCEZe68m2ctllo64GBj/8/Z+bM7yeMCgnht7ayura+sVnaKm/v7O7t6weHHRGnHJM2jlnMez4ShNGItCWVjPQSTlDoM9L1xzdTv/tAuKBxdC8nCfFCNIxoQDGSSurrMHNnlzh86HsZNC0b1mD9HJpVq2rXGwqs6mXjqpG7fqBEO+/rFWjCWRnLYBVQAUW1+vqnO4hxGpJIYoaEcCyYSC9DXFLMSF52U0EShMdoSByFEQqJ8LLZUrlxqpSBEcRcnUgaM/X3RIZCISahrzpDJEdi0ZuK/3lOKgPby2iUpJJEeP5QkDJDxsY0JmNAOcGSTRQgzKna1cAjxBGWKsyyCsFa/PIydC5MS+V3V6s0r4s4SuAYnIAzYIEGaIJb0AJtgMEjeAav4E170l60d+1j3rqiFTNH4E9pXz8o9Jvx</latexit><latexit sha1_base64="zW7CSB8y65qlqeuDsS5twc9AudI=">AAACGXicbZDLSsNAFIYnXmu9RV26CRbBhYSJrW0EFwU3LivYCyShTKaTdujkwsxEKCGv4cZXceNCEZe68m2ctllo64GBj/8/Z+bM7yeMCgnht7ayura+sVnaKm/v7O7t6weHHRGnHJM2jlnMez4ShNGItCWVjPQSTlDoM9L1xzdTv/tAuKBxdC8nCfFCNIxoQDGSSurrMHNnlzh86HsZNC0b1mD9HJpVq2rXGwqs6mXjqpG7fqBEO+/rFWjCWRnLYBVQAUW1+vqnO4hxGpJIYoaEcCyYSC9DXFLMSF52U0EShMdoSByFEQqJ8LLZUrlxqpSBEcRcnUgaM/X3RIZCISahrzpDJEdi0ZuK/3lOKgPby2iUpJJEeP5QkDJDxsY0JmNAOcGSTRQgzKna1cAjxBGWKsyyCsFa/PIydC5MS+V3V6s0r4s4SuAYnIAzYIEGaIJb0AJtgMEjeAav4E170l60d+1j3rqiFTNH4E9pXz8o9Jvx</latexit>



V-A PS3
<latexit sha1_base64="cPIl83S/ZDggtd6cJzQxkrQh5pQ="></latexit><latexit sha1_base64="cPIl83S/ZDggtd6cJzQxkrQh5pQ="></latexit><latexit sha1_base64="cPIl83S/ZDggtd6cJzQxkrQh5pQ="></latexit><latexit sha1_base64="cPIl83S/ZDggtd6cJzQxkrQh5pQ="></latexit>

   Low-energy fit results

!18

The fit to low-energy data is very good!

[although slightly smaller NP effects in R(D)/R(D*)] 

SM Experiment at 1 �
<latexit sha1_base64="pSMUW3SABENYAXDE1usvwREq3TU=">AAACF3icbZC7TsMwFIadcivlFmBkiaiQGFBIolLIVomFsUiEVkqiynGd1qpzke0gVVEfg4VXYWEAxAobb4ObZICWI1n69P/n2Md/kFLChWF8K7WV1bX1jfpmY2t7Z3dP3T+450nGEHZQQhPWDyDHlMTYEURQ3E8ZhlFAcS+YXM/93gNmnCTxnZim2I/gKCYhQVBIaaCe515xictGgZ8bumW3LcM+K+GiXYJpWzOPk1EEZwO1aehGUdoymBU0QVXdgfrlDROURTgWiELOXdNIhZ9DJgiieNbwMo5TiCZwhF2JMYww9/Nip5l2IpWhFiZMnlhohfp7IocR59MokJ0RFGO+6M3F/zw3E+GVn5M4zQSOUflQmFFNJNo8JW1IGEaCTiVAxIjcVUNjyCASMsuGDMFc/PIyOJZu6+Ztq9lpVWnUwRE4BqfABJegA25AFzgAgUfwDF7Bm/KkvCjvykfZWlOqmUPwp5TPHyXjnDs=</latexit><latexit sha1_base64="pSMUW3SABENYAXDE1usvwREq3TU=">AAACF3icbZC7TsMwFIadcivlFmBkiaiQGFBIolLIVomFsUiEVkqiynGd1qpzke0gVVEfg4VXYWEAxAobb4ObZICWI1n69P/n2Md/kFLChWF8K7WV1bX1jfpmY2t7Z3dP3T+450nGEHZQQhPWDyDHlMTYEURQ3E8ZhlFAcS+YXM/93gNmnCTxnZim2I/gKCYhQVBIaaCe515xictGgZ8bumW3LcM+K+GiXYJpWzOPk1EEZwO1aehGUdoymBU0QVXdgfrlDROURTgWiELOXdNIhZ9DJgiieNbwMo5TiCZwhF2JMYww9/Nip5l2IpWhFiZMnlhohfp7IocR59MokJ0RFGO+6M3F/zw3E+GVn5M4zQSOUflQmFFNJNo8JW1IGEaCTiVAxIjcVUNjyCASMsuGDMFc/PIyOJZu6+Ztq9lpVWnUwRE4BqfABJegA25AFzgAgUfwDF7Bm/KkvCjvykfZWlOqmUPwp5TPHyXjnDs=</latexit><latexit sha1_base64="pSMUW3SABENYAXDE1usvwREq3TU=">AAACF3icbZC7TsMwFIadcivlFmBkiaiQGFBIolLIVomFsUiEVkqiynGd1qpzke0gVVEfg4VXYWEAxAobb4ObZICWI1n69P/n2Md/kFLChWF8K7WV1bX1jfpmY2t7Z3dP3T+450nGEHZQQhPWDyDHlMTYEURQ3E8ZhlFAcS+YXM/93gNmnCTxnZim2I/gKCYhQVBIaaCe515xictGgZ8bumW3LcM+K+GiXYJpWzOPk1EEZwO1aehGUdoymBU0QVXdgfrlDROURTgWiELOXdNIhZ9DJgiieNbwMo5TiCZwhF2JMYww9/Nip5l2IpWhFiZMnlhohfp7IocR59MokJ0RFGO+6M3F/zw3E+GVn5M4zQSOUflQmFFNJNo8JW1IGEaCTiVAxIjcVUNjyCASMsuGDMFc/PIyOJZu6+Ztq9lpVWnUwRE4BqfABJegA25AFzgAgUfwDF7Bm/KkvCjvykfZWlOqmUPwp5TPHyXjnDs=</latexit><latexit sha1_base64="pSMUW3SABENYAXDE1usvwREq3TU=">AAACF3icbZC7TsMwFIadcivlFmBkiaiQGFBIolLIVomFsUiEVkqiynGd1qpzke0gVVEfg4VXYWEAxAobb4ObZICWI1n69P/n2Md/kFLChWF8K7WV1bX1jfpmY2t7Z3dP3T+450nGEHZQQhPWDyDHlMTYEURQ3E8ZhlFAcS+YXM/93gNmnCTxnZim2I/gKCYhQVBIaaCe515xictGgZ8bumW3LcM+K+GiXYJpWzOPk1EEZwO1aehGUdoymBU0QVXdgfrlDROURTgWiELOXdNIhZ9DJgiieNbwMo5TiCZwhF2JMYww9/Nip5l2IpWhFiZMnlhohfp7IocR59MokJ0RFGO+6M3F/zw3E+GVn5M4zQSOUflQmFFNJNo8JW1IGEaCTiVAxIjcVUNjyCASMsuGDMFc/PIyOJZu6+Ztq9lpVWnUwRE4BqfABJegA25AFzgAgUfwDF7Bm/KkvCjvykfZWlOqmUPwp5TPHyXjnDs=</latexit>
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pp→ jj , ATLAS 13 TeV, 37 fb-1
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 model in [Di Luzio et al.,1708.08450]


(Similar conclusions apply for        )PS3
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General characteristics of the new exotic states:

• Flavor non-universal couplings, with much 
stronger couplings to the 3rd generation

• Large widths (specially for      and     )Z 0
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[Di Luzio, JF, Greljo, Nardecchia, Renner,

in preparation]

p p → τ+τ- [1609.07138]
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If the anomalies are really pointing to NP, new experimental indications (both in 
high-      and at low energies) will show up soon in several observables

It is possible to find well-motivated combined explanations of the B anomalies, 
compatible with current data in both low- and high-energies

Exciting times ahead of us. Let’s have fun

pT
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The model I presented, a Pati-Salam deconstruction, predicts several characteristic 
smoking-gun signatures that differentiate it from other solutions

•  

• NP in                                 and b ! s⌧⌧ ⇠ b ! sµµ
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b ! s⌧µ ⇠ O(5)⇥ b ! sµµ
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• Possibility of a deficit in               & CP violation involving the 3rd quark family�B = 2
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The end


