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B meson semileptonic decays in the SM
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Important observables: B meson semilep.
decays
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B meson semileptonic decays at the LHC

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

B — KWyty-

Explanations from the NP point of view of any A
anomaly will be via effective Wilson coefficients
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Anomalies in B meson semileptonic decays
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dB(B] — ¢p*u)/dg? (GeV=>c?)

Anomalies in B meson semileptonic decays

Same WCs appear in other channels with same partonic level transition
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New data: Belle || measurement
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New data: Belle || measurement

2 Inclusive tagging technique from Belle Il has higher efficiency~4%
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How to explain them?: New Physics Story
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How to explain them”? Model independent

dim-6 basis including new physics operators
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Which Wilson Coefficients?

dim-6 basis including new physics operators
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Fit to some simplified 2D scenarios

We use more than 200 observables on b — s transitions using
the flavio package (most of them are the angular observables)

Pullgy = V2Erf™! [F(AXQJ ndof)}

where F is the x? cumulative distribution function
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Fit to 2D scenarios
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How to explain them? U(1)' model proposal

Gauge structure of the SM of Particle Physics
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How to explain them? U(1)' model

Losr= WP PLfiZy+ 3 (g3 Fr" PrfhZ
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How to explain them? U(1)' model
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How to explain them™? U(1)' model

WC | Best-fit point 0

Cg“ —0.97+0.14 | 1.00 | -0.06 | 0.29 | -0.02 | -0.05
Cf’é“b 0.20 +0.11 1.00 | -0.08 | 0.27 | 0.07
C§° —0.5+0.5 1.00 | 0.89 | -0.01
CT 0.5+0.4 1.00 | 0.02
Cz‘}i’e —6.8+1.7 1.00

Ax? = 22.9 and Pullgy = 5.90.
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Likelihood and projection onto parameter
space

The likelihood function from flavio 1s approximated as

2

1 _
log £ = =%, X*(C) & Xiin + 5 (C = Cor)” Cov™" (C = Ciy)

s M VelVe
where C = {Cg ? 10 / C ) 107 CLL }

A random generator is requested to find points inside the ellipsoid:

Ax* <o

And the parameter space of the model 1s scanned 1n the following ranges:
Xt Xg e [-V4r, V4r], ar, € [0, 27, 6, € €0, 0.5],
My € (1, 10] TeV,
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Constraints to the parameter space

B, — B, mixing
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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 || 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 |l
and the LHCb Upgrade II.
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Fit to all Wilson Coefficients (WCs)
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Figure 2: Fits to the B meson anomalies with complex Wilson coeflicients. Left:
{Re(C§"), Im(CE")} scenario with Ax? = 13.5 and Pullgyy = 4.80. Right: {Re(CH") =
Re(C§°), Im(CE*) = Im(C§)} new case with Ax? = 18.7 and Pullgy = 5.80. Colours

meaning are the same as in Fig.1.
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How to explain them? U(1)' model

9 r = VT rXL.RVL R
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Effective Hamiltonian for b->snunu decays

SUV; V5 4G vV; UV V; UV,
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