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Introduction: 𝑏 → 𝑠 FCNC as a NP probe 
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The story before 2012



5

The story before 2012
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Then…



Leptonic decay
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Alessio Boletti(CMS), ICHEP 2022
https://agenda.infn.it/event/28874/contributions/169340/
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Semileptonic decay: Branching fractions 

C.Bobeth. et al.
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JHEP 03 (2021) 105
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Semileptonic decay: Branching fractions

LHCb
Phys.Rev.Lett. 127 (2021) 15, 151801

Angular analysis could be found in:
LHCb, JHEP 11 (2021) 043
arXiv: 2107.13428
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(erratum)
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Phys.Lett.B 753 (2016) 424-448
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Lattice: Phys.Rev.D 87 (2013) 3, 034016 Lattice:
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Phys. Rev. Lett.112 (2014) 212003,
arXiv:1501.00367.

LCSR:
ABSZ
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Angular analysis refers to:
LHCb, JHEP 09 (2018), 146
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145]



Semileptonic decay: Angular distribution
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LHCb
Phys.Rev.Lett. 125 (2020) 1, 011802

LHCb
Phys.Rev.Lett. 126 (2021) 16, 161802
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ABSZ:
JHEP 08 (2016) 098 

DHMV:
JHEP 06 (2016) 092 
[arXiv: 1510.04239]

Alessio Boletti(CMS), ICHEP 2022
https://agenda.infn.it/event/28874/contributions/169340/

~2.6𝜎
< 3.0𝜎

Belle
Phys.Rev.Lett. 118 (2017) 11, 111801

Electron modes included, < 2.0𝜎
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Before Dec. 2022

JHEP 03 (2021) 105

Phys.Rev.Lett. 126 (2021) 16, 161801

Phys.Rev.Lett. 126 (2021) 16, 161801

LHCb, Nature Physics 18, (2022) 277-282

~3.1𝜎

G. Hiller, F. Kruger 
hep-ph/0310219

LHCb, Phys.Rev.Lett. 128 (2022) 19, 191802

Old

Semileptonic decay: Lepton Universality



Semileptonic decay: Lepton Universality
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LHCb , arXiv: 2212.09153V1 

New

The R(K) anomaly fades away！？
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信 达 雅



Theoretical description of NP
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New Physics

Scenario I:

Scenario II:

Scenario III: 
all parameters are taken

Scenario IV:
all parameters are taken except C7. 



Fit input 1: Theoretical side
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Taking 𝑩 → 𝑲∗ℓ"ℓ# as an illustration



16

Fit input 2: Experimental side
Branching fraction

Branching fraction

Branching fraction, angular observables, RK, Q4, Q5

Branching fraction, angular observables, RK*, Q4, Q5

Branching fraction

196 observables



The existed fits before Xmas 2022
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ACDMN, 2104.08921 GGJLCS, 2103.12378

AS, 2103.13370
HMMN, 2210.07221
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A test: a comparison based on old data

• Results are consistent with other groups 
within errors.

• NP mainly appears via Δ𝐶!
", with 

scenario dependence.

• In some scenarios, NP can be contained
in Δ𝐶#$

" .

• Electron-type WCs are with large 
uncertainties.
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Our fit after Xmas 2022
Preliminary

• In most scenarios, Δ𝐶!
" comes 

closer to SM, but still deviateds 
by 3𝜎.

• Errors in electron-type WCs 
decreased, hence enhance the 
deviation from SM. 
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New Results

𝐶%
& − 𝐶'(

& correlation in different scenarios



• Lepton flavor non-universalities 𝑅) and 𝑅)∗ fade away.
• Deviations from SM in branching fractions and angular 

distribution observables haven’t been exculded.
• Implications from the updated fits with a consideration of  the 

faded 𝑅) & 𝑅)∗ :
• Wilson coefficients differ slightly in different hypothesis;
• In all the 4 scenarios, 𝐶!

" still deviates SM by more than 5𝜎;
• In scenario III & IV, 𝐶#$

" deviates SM by more than 3𝜎;
• The deviations of 𝐶!,#$& are hypothesis dependent;
• Errors decreases in electron-type scalar operator 𝐶',(

(*)&, indicating 
a NP opportunity. 
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Summary


