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Flavor bounds on NP
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[Physics Briefing Book, 1910.11775]
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https://arxiv.org/abs/1910.11775

[Dvali, Shiftman, hep-ph/0001072,Panico, Pomarol, 1603.06609
Bordone, Cornella, Fuentes-Martin, Isidori, 1712.01368

MUItiscale fI avor Barbieri, 2103.15635]

* A safe solution: multiscale origin of the flavor hierarchies.

5 A, ~ 10* TeV A, ~ 107 TeV Ay ~ O(TeV) v~ 246 GeV
- | | ——F oo
Vist ~ N3pal N Yona ~ Nara! Dong Yana ~ 1
dual
Multi-site Extra-dimensions Composite dynamics

O—0O0—0

[Bordone, Cornella, Fuentes-Martin, Isidori, 1712.01368] [Fuentes-Martin, Isidori, JML, Selimovic, Stefanek, 2203.01952]
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[Panico, Pomarol, 1603.06609]

Multiscale flavor

 Example in composite models/RS:

100~ s e ]
30- [ AMgp neutron EDM -
60- W ex W electronEDM -
% 05 W Bs - utu” Bu-sey
S s
|
e 10F
multiple flavor 31 family 21 family anarchic
scales partly comp. partly comp.
2
Dangerous dipoles (among others) 8« M, 5.5 el 1
generated at the IR scale 1672 AIZR LZpv™R
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[Bordone, Cornella, Fuentes-Martin, Isidori, 1712.01368,
Allwicher, Isidori, Thomsen, 2011.01946]

Deconstructing flavor
!

3 (H)

LH fields — 123 (H) 123 (H) 12

gl
¢12NA2U Pz ~ Ns

TeV
G, X G, X Gz, —— SM

(Universal)
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[Bordone, Cornella, Fuentes-Martin, Isidori, 1712.01368,
Allwicher, Isidori, Thomsen, 2011.01946]
H

Deconstructing flavor
3 (H)

I B C
o gl
¢12NA2U Pz ~ Ns

LH fields — 123 (H) 123 (H) 12
TeV

G, x G, x Gy — SM

(Universal)
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[Bordone, Cornella, Fuentes-Martin, Isidori, 1712.01368,
Allwicher, Isidori, Thomsen, 2011.01946]

Deconstructing flavor

LH fields — 123 (

x|l
N
N
w
3
— |
N

(Universal)

» Only rotations in the LH sector = No R':COI: (s;calar

[Crosas, Isidori, JML, Selimovié, Stefanek, 2203.01952]
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[Bordone, Cornella, Fuentes-Martin, Isidori, 1712.01368,
Allwicher, Isidori, Thomsen, 2011.01946]

Deconstructing flavor

* From the TeV, we see...

TeV
SMZ X G3 —_—> SM

(Universal)

 Emerging flavor symmetry:

(Only broken minimally in the LH sector)
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[Bordone, Cornella, Fuentes-Martin, Isidori, 1712.01368,
Allwicher, Isidori, Thomsen, 2011.01946]

Deconstructing flavor

* From the TeV, we see...

< : > ¢23"’A3@

TeV
SM, X SU4) — SM

(Universal)

 Emerging flavor symmetry:

(Only broken minimally in the LH sector)
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[Bordone, Cornella, Fuentes-Martin, Isidori, 1712.01368, 1805.09328;
Greljo, Stefanek, 1802.04274;

4321 mOdeI Cornella, Fuentes-Martin, Isidori 1903.11517]

Third family quark-lepton unification:

Uy ~ (3, Dy
SU3),—SU(3), '~ (8, 1),
1

M ~ (1, 1)
SU@), X SUG), X SUQ), X U, 01, 2 SUB), x SUQ), x U(D),
U |
U g_y . U(1), g4 i g3
(0] ) gS R 83
v I%:R gh ~ 84
Y07 g ~ 88
L, LHC bounds:

M 23 —3.5TeV

[Cornella, Faroughy, Fuentes-Martin, Isidori, Neubert, 2103.16558]
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4321 massive vector bosons

¢ T o0 0 e« (0 0 0)
U$v< ~ 8br 0 5% 3¢ U$v< ~ g0 0 0
qr, O Sl/ﬂ 1 dR \O O ﬂR}
G’ ! ((gs/g4)2 0 O\ 7' / ((8)//84)2 0 O\
~8af 0 (/8" O ~ 8 0 (gy/g)* O
1 L0 0 1 f Lo 0 1)

AUzﬁmUl/ng
AU’ Sq, Sf, ﬁR

Necessary for CKM
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B-anomalies: R
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B-anomalies: R 5, = 0.1~ 24V,
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[W. Altmannshofer, P. Stangl, 2103.13370]

B-anomalies: b — suu

B — K*uu
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And what about RK(*). e ?
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Other interesting observables

b T
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2
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Ul

[Cornella, Faroughy, Fuentes-Martin, Isidori, Neubert, 2103.16558]
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Other interesting observables
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[Cornella, Faroughy, Fuentes-Martin, Isidori, Neubert, 2103.16558]
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Other interesting observables

Current 95% CL limit (LHCDb)
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[Cornella, Faroughy, Fuentes-Martin, Isidori, Neubert, 2103.16558]
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Conclusions

* A multiscale solution to the flavor puzzle improves flavor bounds
on NP.

* |n this scenario, one expects NP with large couplings to the third
family at the TeV scale.

* |t opens the possibility to have quark-lepton unification of the
third family a la Pati-Salam at the TeV scale with a rich B-physics
phenomenology.

Thank you!
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