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Anomalies in b Anomalies in b   ss decays decays

                                   Capdevila et al., 2017
                            Altmannshofer et al., 2017

D'Amico et al., 2017
.  .  .  .  .  . . 
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Rare nonleptonic BRare nonleptonic Bss decays decays

Tseng, 1999
Chen, Cheng, Tseng, 1999

.  .  .  .  .  .  .

Hua, Kim, Li, 2010
Hofer, Scherer, Vernazza, 2011

Faisel, 2012, 2013, 2017
Chang, Li, Yang, 2014

Bobeth, Gorbahn, Vickers, 2015
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                                   Fleischer, 1994
Deshpande, He, Trampetic, 1995
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bb    ss anomalies anomalies

                                   Capdevila et al., 2017
                            Altmannshofer et al., 2017

                                   
Capdevila et al., 2017

SM contributions
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b b   ss anomalies due to heavy anomalies due to heavy    Z'Z'
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Contribution to BContribution to Bss mixing      mixing     

      Buras, De Fazio, Girrbach, 2013

95% CL range from latest UTfit global NP fit
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Contribution to BContribution to Bss mixing      mixing     

R ~ 0.1 L 

      Buras, De Fazio, Girrbach, 2013

95% CL range from latest UTfit global NP fit
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Four-quark operators for bFour-quark operators for b     s decayss decays

                                   Fleischer, 1994
Deshpande, He, Trampetic, 1995
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Z' contributions to nonleptoniZ' contributions to nonleptonic bc b    s decayss decays
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Bs  (, ', )  
0, (, ', ) 

0

Use soft-collinear effective theory (SCET) to calculate their amplitudes.

         Wang, Wang, Yang, Lu, 2008

Bauer, Fleming, Luke, 2000
Bauer, Fleming, Pirjol, Stewart, 2001

Chay & Kim, 2003
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            Williamson & Zupan, 2006
Wang, et al., 2008
Wang, et al., 2017

Hard kernelsHard kernels

 For  Bs    
0, ' 

0,    
0 

For  Bs    
0, ' 

0,   
0 
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SM predictionsSM predictions

SCET parameters
   

Predictions for branching fractions in the SM

   

To be noticeable, NP effects need to modify the rates by significantly more 
than a factor of 2. 

Use SCET Solution 2 for  Bs  (, ', )  
0, (, ') 

0

     Wang, et al., 2008
Wang, et al., 2017

Cheng & Chua, 2009 Ali et al., 2007
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Amplitudes for   Bs  (, ', )  
0, (, ', ) 

0

Amplitudes (in 10‒9 GeV) for  mZ' = 1 TeV    

   

They don't all have the same dependence on L,R and dL,R 

Hereafter take  R = 0.1 L  and  mZ' = 1 TeV



J Tandean 16

Enhanced rates of  Bs  (, ', ) 
0

Include Z' contributions. 

LHCb's result  B(Bs    
0)exp = (0.27±0.08) x 10‒6                                   

implies the 2σ constraint  0.11 ≤ 106 B(Bs    
0) ≤ 0.43    

    

Enhancement factors can rise up to only ~2.5 relative to SM predictions 

  1610.05187
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Enhanced rates of  Bs  (, ', )  
0

Enhancement factors                                                                            
of  Bs  (, )  

0  can                                                                         
reach up to O (10)                                                                           
relative to SM                                                                                    
predictions 

Sample 
values

Enhancement factors
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ConclusionsConclusions

If the recent b → s anomalies are new physics signals, it's possible they 
arise from a Z' boson interacting nonuniversally with SM quarks and 
leptons. 

It's further possible the Z' interactions also affect  Bs  (, ', )(  
0,  

0), 
which receive sizable electroweak-penguin contributions.

The Z' effects can raise the Bs  (, )  
0 rates by an order of magnitude 

relative to their SM values, but for  Bs  '  
0, (, ') 

0  the enhancement 
factors are at most a few.

If the b → s anomalies are experimentally confirmed in the future to be 
NP signals, Bs  (, ', )(  

0,  
0) measurements by LHCb and Belle II can 

offer very useful complementary information about the NP nature. 
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