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INTRODUCTION

3

flavor window

EW window
RGE

Flavor physics is a probe of new physics.

Anomalies!?



new physics 

μ

EW

B QCD
灵魂在天上

⾁⾝在尘世
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Yu-Ming Wang’s talk



EARLY PURSUIT OF NEW PHYSICS:

LARGE BR & NON-ZERO AFB
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EARLY PURSUIT OF NEW PHYSICS:

LARGE BR & NON-ZERO AFB
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THE EMERGENCE OF LFU PROBLEM 
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LEPTON NON-UNIVERSALITY
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LHCb , arXiv: 2212.09153V1 



BRANCHING FRACTION
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Belle
JHEP 03 (2021) 105



BRANCHING FRACTION
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ANGULAR DISTRIBUTION
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THEORETICAL SKELETON OF FCNC PROCESS b → s
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effective Hamiltonian:

observables:

SM 

high energy information 

decay amplitude:

QCDF 



• High energy information: Wilson coefficients in SM


• EW scale


• : NNLL;  


• : NLL


• 2-loop matching: C. Bobeth, M. Misiak, J. Urban, NPB 574, 291 (2000)


• RGE running


• 3-loop anomalous dimension matrix: 


      K.G. Chetyrkin, M. Misiak, M. Munz, PLB 400, 206 (1997); 425, 414(E) (1998);


      P. Gambino, M. Gorbahn, U. Haisch, NPB673, 238 (2003); 


      M. Gorbahn, U. Haisch, NPB713, 291 (2005);


C9,10

C1−6, C7,8
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PHYSICS FROM EW SCALE



• New physics effect


• Deviations from SM Wilson coefficients


• BSM operators
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THE ENCODED NEW PHYSICS



• B meson leptonic decays


• B meson radiative decays


• B meson inclusive semi-leptonic decay


• B meson exclusive semi-leptonic decay: QCDF approach

• 


• 


• Bottomed baryon semi-leptonic decays: naive factorization

B → Pℓ+ℓ−

B → Vℓ+ℓ−
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THE  PROCESSESb → s



• Kinematics


• transversity amplitude


     W. Altmannshofer, P. Ball, A. Bharucha, A.J. Buras, D. Straub, M. Wick, 0811.1214


• helicity amplitude


     S. Jager, J. M. Camalich 1212.2263


KINEMATICS & OBSERVABLES 
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ACDMN, 2104.08921
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FITS BEFORE XMAS 2022

GGJLCS, 2103.12378

AS, 2103.13370

HMMN, 2210.07221

private code
private code

Flavio

SuperIso



FITTING PACKAGES ON THE MARKET
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FITTING PACKAGES ON THE MARKET
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OUR HOME-MADE FIT
• Statistics: Bayesian statistics 


• weak prior dependence confirmed


• relied package: emcee


• Theoretical framework: dynamics

• most generic WEFT/LEFT operator basis (tensor to be added)


• self-controllable Wilson coefficients


• the up-to-date FF parameterization


• Observables & kinematics

• transversity amplitude convention adopted


• all observables (Br, ADO, LFU…) have been encompassed 
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OUR RESULTS (I)

Before Dec. 2022 After Dec. 2022

• we carried out a 20-D fit


• fitting results depend on 
the numbers of fitting d.o.f. 


• both old and new fits imply 
NP exists in  in various 
fitting scenarios


• both old and new fits imply: 
NP possibility in  is less 
hopeful


• new fits implies:  NP may be 
hidden in , and its 
inverse process  
calls for CEPC 

ΔCμ
9

ΔCμ
10

ΔCe
9

e+e− → bs



UNDERSTANDING THE ROLE OF  RK(*)

Daping	Du,	et.al.	1510.02349

Pure  constraints on ( ) : 

still with large uncertainty


  is not main determiner of  , slightly  shift 

RK(*) ΔCμ
9 , ΔCμ

10

RK(*) ΔCμ
9 ΔCμ

10
Admir	Greljo,	et.al.	2212.10497

2-D fit
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OUR RESULTS (II): FLAVOR CORRELATION

Muon-type operator as an example

• The lepton flavor for  is 
indistinguishable at  level.


• All WCs are flavor identical at  
level

ΔCμ
10

1σ

2σ
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OUR RESULTS (III): CHIRAL CORRELATION

•  deviates from its chiral dual one more 
than  level, while  is within  
region which is scenario dependent.


• scalar WCs have better chiral identity, 
and muon type is strictly respected.

ΔCμ
9

2σ ΔCμ
10 1σ
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OUR RESULTS (III): CHIRAL CORRELATION

•  deviates from its chiral dual one more 
than  level, while  is within  
region which is scenario dependent.


• scalar WCs have better chiral identity, 
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ΔCμ
9

2σ ΔCμ
10 1σ
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IMPLICATIONS

• SMEFT (Jenkins, Manohar and Stoffer, 1709.04486)

 =  ΔCμ
S ΔC′￼μ

S
 =  ΔCμ

P ΔC′￼μ
P

 = 
 

ΔCμ
S

−ΔC′￼μ
S

Two options:

• Non-SMEFT NP

• SMEFT: vanishing scalar operator 



SUMMARY

• Based on 2 datasets, global fits have been carried out in four different operator 
basis/scenarios, including the 20-D fit with specific lepton flavors.


• NP possibility in  window still exists. It turns up most likely in terms of  , 
and  is also possible.


• Experimentally, CEPC may provide complementary view via   process.


• Theoretically, the obtained linear relation between scalar operator provides useful 
information to NP exploration: non-SMEFT or certain vanishing SMEFT operators.


• More serious studies on bottomed baryon decays are expected!

b → s ΔCμ
9

ΔCe
9

e+e− → bs
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Thank you for y

our attention
!



BACKUP SLIDES



LEPTON FLAVOR DEPENDENCE
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THE LATEST ( , ) RANGE ΔC9 ΔC10



DATA & PREDICTION: P5’
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DATA & PREDICTION: BR


