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MORE TENSIONS
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DEFINITION AND IMPLICATIONS

All flavour changing transitions The only relevant operators in
are governed by the CKM matrix the effective Hamiltonian below
with the CKM phase being the the weak scale are those that are
only source of CP violation. also relevant in the SM.

Syks and Sy, are as in the SM.

For fixed CKM parameters determined in tree-level decays, |ek|, AMs and

AMq can only be enhanced relative to SM predictions, and this happens in
a correlated manner.

There are correlations between various observables:

B(BS == M+ﬂ_) & T(Bd) mp, Féd ‘/td 2T(Iu+lu_> % BAd T(Bd) AMS ’I“(AM)
B(By— ptu~)  7(Bs)mp, Fg |Vis B, T(Bs) AMg r(ptp~)
B F2 2
AMg _ mp, 2z gd Vid r(AM)
AMS ‘1\4]9S BS FBS ‘/ts

Buras, Acta Phys. Polon. B 34 (2003)
Blanke and Buras, JHEP 0705
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FACING THE NEW DATA
Syks cannot be modified Scenario 1 for Vub
€k can be enhanced solution of the Syks - &k tension.
enhancement of gk correlated enhancement of AMs and AMgy

Buras and Girrbach, 1204.5064
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FACING THE NEW DATA
Syks cannot be modified Scenario 1 for Vub
€k can be enhanced solution of the Syks - &k tension.
enhancement of gk correlated enhancement of AMs and AMgy
but the SM values of AMs Correlations:
and AMqy are already an indipendent test
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large global flavour symmetry in the gauge sector | | broken only by the Yukawa couplings
Gy = (SU(3) @ U(1))° Ly = —-QrYyDpH — Q1Y UrH®

Flavour symmetry is formally recovered by promoting the Yukawa couplings to spurions

Yy ~ (37 gv 1>SU(3)3 Yq ~ (3’ 1, g)SU(3)3

Minimal Flavour Violation hypotesis

A theory satisfies the MFV criterion if it is formally invariant under Gg.

Application to 2HDM:

| R 7S S
LYV = = 5 [(a0VINY + a1 VIALVA + agAVIA2YV) M), df, 2;; :

double CKM suppression + down-type Yukawa suppression

In general ai can be complex Flavour Blind Phases

4+ h.c.

D’Ambrosio et al., Nucl. Phys. B 645 (2002) Buras, MVC, Gori and Isidori, JHEP 1010
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PHENOMENOLOGICAL ANALYSIS

Room for a large Sy that automatically
solves the Syks - €k tension!
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PHENOMENOLOGICAL ANALYSIS

Room for a large Sy, that automatically A large Sy does not spoil the EDMs
solves the Syks - €k tension!
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PHENOMENOLOGICAL ANALYSIS

Room for a large Sy, that automatically A large Sy does not spoil the EDMs
solves the Syks - €k tension!
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Negligible contributions to ek
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softening of the BR(B — T V) tension
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Negligible contributions to ek

Scenario 2 for Vup

softening of the BR(B — 71 v) tension

No large Sy

the Syks - €k tension cannot be
Improved better than to 20

Buras and Girrbach, 1204.5064
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THEMGODEE

Structure
The flavour group Gq is a gauge symmetry of Nature.

Yu and Yq are physical scalar fields, whose vevs break Gq -

There are 4 new quarks that make the theory non anomalous.

The flavour gauge bosons mediate FCNCs, but the new quarks generate
a mechanism of inverted hierarchy that suppresses them effectively.

SM fermion mass terms;: S d
(H) - 1
e D Y
(YD) QLDr o) s SM Yukawas
Boson mass terms: - N\
S
1
<H>2 <YD>2 (AD),M(AD)'UJ MAgp X OV Vil s Suppressed by (down SM Yukawa)*

Grinstein, Redi, Villadoro - JHEP 1011
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PHENOMENOLOGICAL ANALYSIS ~ |
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PHENOMENOLOGICAL ANALYSIS ~ I

If the Syks - €k tension is solved, Sy¢ cannot deviate too much from
the SM, but this is not a problem anymore after LHCD results.

The discrepancy in the dimuon
asymmetry can be improved...
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PHENOMENOLOGICAL ANALYSIS ~ I

If the Syks - €k tension is solved, Sy¢ cannot deviate too much from
the SM, but this is not a problem anymore after LHCD results.

The discrepancy in the dimuon ... but the one in BR(B — 1 V)
asymmetry can be improved... IS even worsened.
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Last data from LHCDb indicates that the SM has passed also to the tests of Sy and
Bds — U . Nevertheless, the 30 tensions in €k - Syks , Vun , BR(B — 1 V) , AsL,
together with a few more 1-20 tensions , continue to seriously afflict the SM.

The same tensions make things very difficult also to models with CMFV, in which
solving the ek - Syks tensions implies worsening the already weak agreement of AMs

and AMg .

o The 2HDMwrv is still alive, but it has lost its nice effects on the ek - Syks anomaly. On

the contrary, LHCb data improve the performances of the GFS model, but it has still
problems.

More that 20 different BSM scenarios have been studied in Munich during the last
decade; this work has produced a database of deviations from SM and correlations
for each of them. Hence, we have already the tools to test the models, and we are
starting to receive the data to make more conclusive statements on them.
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