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VANISHING HOPES...

Bas — MU : doubly suppressed and very
sensitive to new (pseudo)scalar particles

Sy : mixing-induced CP
asymmetry in the Bs system
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... AND OLD TENSIONS
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MOTIVATIONS FOR STUDVYING 551 MODELS

Update the phenomenological analysis
of New Physics models

Are they compatible with LHC data? Can they solve the flavour tensions?

Features of 331 models

Explanation of why Different treatment Solution to the
just 3 generations of the 3rd generation strong CP problem
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FHEGRY-OF: DA MEPELS

DEFINITION
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ANOMALY CANCELLATION

Anomaly: a symmetry of the classical action
Is destroyed by loop corrections.

A gauge anomaly leads to the inconsistency of the theory!

Using group theory we can say Aabe — Ty [ta {tb tcH
if a theory is anomaly free: :

Results: N =N =N te + 3t, =ty + 3t, = 2N

Asymptotic freedom: N<5 £
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SYMMETRY BDREAKING
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33 MODEL: 8 =1/V3

Fermions Gauge bosons Higgs sector
u\ [c b e b A7
d||s] |-t - W e T Z;
DS VI A Zy
Feynman rules: what to take home
Y+ VO, /O only interact with D, S, T all phenomenologically irrelevant
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TENSIONS IN THE UNITARITY TRIANGLE: €k ~ Syks VS. Vi
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FCNCSs AND THE PARAMETER SPACE

1Lrone = 1 [ASd (sy" Prd) + A% (l_ry“PLd) N (l_ry“PLs)] Z;L

A% = 0.61 g 513593 €'4%27%) vt g s e AL R0l s e

B4 observables depend only from s13 and &+, Bs observables only from s23 and &2

AMS and SLp(p AMd and SqJKS
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Bgs — pt ™ AND THE PARAMETER SPACE

Combining By and Bs observables univocal selection of the parameter space area
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MOVING TO THE K SECTOR: ek VS AMq 5
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PHENOMENOLOGY OF 551 MODELS
MORE OBSERVABLES AND CORRELATIONS
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CONCLUSIONS

Last data from LHCDb indicates that the SM has passed also to the tests of
Syp and Bgs — u*u ; nevertheless, 1-30 tensions in flavour observabes

continue to seriously afflict the SM.

The 331 models are worth of study since they explain why there are just 3
generations of fermions. They feature a Z’ which mediate tree-level FCNCs

with few new parameters.

The parameter space will be strongly constrained in the next future: the
model can survive and relax many flavour tensions, or can be ruled out.

Buras, De Fazio, Girrbach and MVC, 1211.1237
MVC, 1210.5421;: MVC, 1210.0719; MVC, 1209.5230
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