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B meson semileptonic decays in the SM
e.g.,

Credit: Rusa Mandal at 
2023 Belle II Physics Week
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Important observables: B meson semilep. 
decays

第九届中国LHC物理年会, Cristian SierraCredit: C. Langenbruch 
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Explanations from the NP point of view of any 
anomaly will be via effective Wilson coefficients

Most precise measurements related to b->smumu decays
come from the LHCb detector

人

 B meson semileptonic decays at the LHC
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Anomalies in B meson semileptonic decays
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Anomalies in B meson semileptonic decays

Also measured by 
CMS and ATLAS.
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Credit: Rusa Mandal at 
2023 Belle II Physics Week
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New data: Belle II measurement

Credit: 2023 Belle II Physiscs Week

    This is me! 
-NOT involved in 
the experiment 
though-
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Credit: Rusa Mandal at 
2023 Belle II Physics Week

New data: Belle II measurement

2.8� 
deviation 
from SM
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How to explain them?: New Physics Story

-Leptoquarks
-Z' bosons
-Heavy Higgses
-?

第九届中国LHC物理年会, Cristian SierraCredit: C. Langenbruch 
at Moriond EW 2023
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How to explain them? Model independent
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Credit: Rusa Mandal at 
2023 Belle II Physics Week



10

Which Wilson Coefficients?
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Credit: Rusa Mandal at 
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We use more than 200  observables on � → � transitions using 
the flavio package (most of them are the angular observables)

Fit to some simplified 2D scenarios
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Fit to 2D scenarios

Lepton flavour universality is preferred
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How to explain them? U(1)' model proposal

U(1)XX
NP quantum 
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Free P
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How to explain them? U(1)' model
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How to explain them? U(1)' model

SM value:

Correlation betweeen operators:

Simplified analysis assuming: NON-UNIVERSAL INTERACTIONS
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New Physics WCs:
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How to explain them? U(1)' model
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Likelihood and projection onto parameter 
space

The likelihood function from flavio is approximated as

And the parameter space of the model is scanned in the following ranges:

A random generator is requested to find points inside the ellipsoid:
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Constraints to the parameter space
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Constraints to the parameter space
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CLFV predictions
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Summary
• We presented a model independent fit to the B meson anomalies finding a 

preference for lepton universality given the latest LHCb data on RK&RK*.

• The fit was obtained using the flavio package and the resultant WCs were 
projected onto the parameter space of an nonuniversal U(1)X model.

 
• The parameter space is able to accomodate both the LHCb data and the 

recente Belle II measurment for B+->K+nunu while simultaneously respecting 
Bs-Bs mixing and mu->e gamma decays constraints.

• Predictions for CLFV were obtained for future measurements at both Belle II 
and the LHCb Upgrade II.
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谢谢您的关注!
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Fit to all Wilson Coefficients (WCs)
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How to explain them? U(1)' model
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Effective Hamiltonian for b->snunu decays
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