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* Briefly overview the B anomaly
* T'he flavored B-l. model and phenomenologies
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B decay anomaly
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SM contribution
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New Physics
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Fit results

Coeft. best fit lo 20 pull
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A left hand coupling in the quark sector 1s preferred
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New Physics interpretations
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Scale of new physics

W. Almannshofer, Talk at Aspen, Jan. 2016
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(Juestions?

Quark FCNC in the 2 heaviest families
Lepton Non-Universal interaction in the lightest 2 generations
If Z’, better same coupling to first 2 families,

Anomaly free!?

Bunches of solutions
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Flavored B-L.

Only couple to third generation fermions

- Anomaly cancellation within one-generation

* ITwo Heavy right hand neutrinos still consistent
with seesaw and leptogenesis

* No serious flavor Changing neutral currents
between first two generations

* B anomaly can be explained!
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Couplings

Flavor eigenstate
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* lo explain the B anomaly, we need opposite sign coupling

with b-s and mu-mu, 6, <0
+ Ifassuming 7, = Vi, it will give wrong sign!
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LOW ENERGY Phenomenology
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Constraints
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[.HC dimuon resonance search

ATLAS-CONF-2017-027
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ATLAS Preliminary
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No hight quark(u,d) coupling,

limit could be much weaker
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Favored parameter space

%

T 2
5 assumed

||||||||||||||||||||||||

0.30

No landau pole
_before Mpl

*
’
’

..............

0.25F
0.20F
T 0.15F
0.10f

0.05

0.0 |||||||||||||||||||||||||||

0.00

> 7 prime mass around few TeV
> LHC limit less than 2TeV, could extend in the future to probe
the z prime
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Summary

* B anomaly may indicate a new gauge sector beyond SM

This new gauge boson may also play the role of
mediator of dark matter( see Peter Cox’s talk )

+ Let us wait and see!
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Back up
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® In2013,LHCDb [I fb-1] observed a 3.7 sigma discrepancy
between the data and the SM in one bin for P5’.

® In2015,LHCD [3 fb-1] confirmed it with a 3 sigma
deviation in each of two bins.

® LHCDb also observed a systematic deficit with respect to
the SM predictions for the BRs of several decays, such as

Bs — oup,
In 2016, Belle confirmed the P5’ anomaly.

Recent ATLAS and CMS data show a good overall
agreement with the LHCDb results.

L
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Anomaly? LHCb, 1512.04442
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P5 anomaly in B - K*u*p~
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Patterns of NP In Ry (+)
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Recently many papers on the b to s Il processes appear
on arXiv.
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Lepton universality in BT — K171~ (I =e, p) (14066482
Angular analysis of Bo — Kgpu™ ™ (13081707 1512.04442)

Lepton universality in By — K171~ (I =e, u)
(Talk by Bifani@CERN, 2017.4.18)
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Lepton universality in BT — KTITI™ (I=e, u) (1406.6482)
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- B2 K ee looks consistent (Hiller, Schmaltz1408.1627:LHCb, 1406.6482)
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Angular analysis of Bo — K™ ™ (1308.1707; 1512.04442
ATLAS-CONF-20 | 7-023;CMS-PAS-BPH-15-008)
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Branching ratio of B, — ¢u™ Branching ratio of A} — Au™p~
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