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Outline

• Briefly overview the B anomaly 

• The flavored B-L model and phenomenologies 

• Summary and conclusions
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B decay anomaly
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LHCb arXiv:1705.05802
RK =

Br(B ! Kµµ)

Br(B ! Kee)
= 0.745+0.090

�0.074(stat)± 0.036((syst)

LHCb arXiv:1406.6482

[1, 6]

RK⇤ =
Br(B ! K⇤µµ)

Br(B ! K⇤ee)
= 0.69+0.11

�0.07(stat)± 0.05((syst)
[1, 6]

0.66+0.11
�0.07(stat)± 0.024(syst)[0.05,1] =

Combined ~4sigma tension with SM(RSM=1)

LFU violation
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SM contribution
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New Physics
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Fit results

Altmannshofer, Stangl & Straub, 1704.05435
Geng, Grinstein, Jager, Martin Camalich, Ren & Shi, 

1704.05446

A left hand coupling in the quark sector is preferred
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New Physics interpretations

Z 0 Lepto-quark Loop

s̄�⇢bL µ̄�⇢µ
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Scale of new physics
W. Almannshofer, Talk at Aspen, Jan. 2016
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Questions?

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

• Anomaly cancellation within one-generation 

• Two 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!

Only couple to third generation fermions
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Couplings
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Flavor eigenstate 

Into mass eigenstate(we only assume left-hand mixing here) 
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• To explain the B anomaly, we need opposite sign coupling 
with b-s and mu-mu,  

• If assuming  
✓q < 0

UdL = VCKM , it will give wrong sign!



                                  Chengcheng Han—-Kavli IPMU                                                           

LOW ENERGY Phenomenology
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Constraints
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LHC dimuon resonance search
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ATLAS-CONF-2017-027 

No light quark(u,d) coupling, 
limit could be much weaker
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Favored parameter space
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No landau pole 
before Mpl1�

2�

Z prime mass around few TeV 
LHC limit less than 2 TeV, 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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