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b — s anomalies

Less than perfect agreement with the SM in a number of b — s
measurements:
_ B(BY = K putpu™)

1. Rk =
K B(Bt — Ktete™)

= 0.74570:0%9 (stat) + 0.036 (syst)

® SM predicts 1 within small corrections

® disagreement rather in muons

[LHCb]
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https://arxiv.org/abs/1406.6482

b — s anomalies

Less than perfect agreement with the SM in a number of b — s
measurements:

2. B(Bs — ¢up) more than 30 below SM
= Same kinematical region m?, € [1,6] GeV?

m Seen with 1/fb, confirmed with full Run-I (3/fb)

[LHCb]
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https://arxiv.org/abs/1506.08777

b — s anomalies

Less than perfect agreement with the SM in a

measurements:

3. B — K*pup angular analysis
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https://arxiv.org/abs/1512.04442
https://arxiv.org/abs/1604.04042

b — s anomalies

Less than perfect agreement with the SM in a number of b — s
measurements:

® These results have to be confirmed by LHCb run-II

® They suggest Lepton Flavor Non-Universality with a effect on uu
and not on ee.
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b — ¢ anomalies

B(B — D™)7v)

R(D™) =
(07 B(B — D™ wv)
*’.\ 05 T L L T
(o) = BaBar, PRL109,101802(2012) AXZ =1.0
EZ 0.45 = Belle, arXiv:1507.03233
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Effective Hamiltonians
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new physics



Lepton Flavor Non-Universality
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Global fit on Gy and Cig based on LHCb run 1 data set

[Altmannshofer, Straub]
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https://inspirehep.net/record/1327499/

A Simple Model

® Simple model: Effective coupling to the third generation,
Hip = G by BT[]
® Fields are in the “gauge” basis (primed) = rotation to the mass
eigenbasis
by = (di)s = (Uf)si (do)i
T = ()3 = (UDsi ()i

® This generates LFNU and LFV

[Glashow, Guadagnoli, Lane]
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https://inspirehep.net/record/1325800

Lepton Flavor Violation

= LFNU and LFV measurments put bounds on the U? and U’
matrices.

® Non-zero Wilson coefficients for b — EEIFEZ_
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B(B(s) — ,uie:':)

LHCb measurement;

m B, — etpt < 1.1(1.4) x 1078 © 90 (95) % CL
By — et <2.8(3.7) x 107° @90 (95) % CL

— Upper bounds on G x U*

= ‘Uf31/U{3z‘ <35

[LHCb]
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https://inspirehep.net/record/1243421

Naive estimation of the branching ratio Rf

pt _ B(Bs > (+77)
"7 B(B. — (+07)

2
m
1. —5: helicity suppression of Bs — £/~
Bs
2. Qem: additional y-emission

3. 4x: phase space

[Melikhov, Nikitin]
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http://inspirehep.net/record/661582

Naive estimation of the branching ratio Rﬁ

o B(Bs = 7077) M o

R! —
T B(Bs — 4t07) m? 4w
2
1. —5: helicity suppression of Bs — £/~
MBS

2. Qem: additional y-emission

3. 4x: phase space

‘ Re ‘ RH RT
Naive estimation | 10° | 1 | cem
Melikhov-Nikitin | 10° | 5 | 1072

[Melikhov, Nikitin]
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http://inspirehep.net/record/661582
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[Guadagnoli, Melikhov, Reboud]
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http://inspirehep.net/record/1460849

Conclusion

m Radiative enhancement of leptonic decays

® Simple model for LEFNU/LFV, but. ..

® ... p must be made SU(3) x SU(2) x U(1) invariant
+ This can explain deviation R(D*))

— This leads to LFNU in 7 — fvv (not seen)
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