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Introduction

® Semileptonic B decays are ideal
for testing Lepton Flavour
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® Measurements from LHCb, R(O)
Belle and Babar avaialable
® R(D*) measurements from
LHCb use — or The goal:

ot Measure potential New Physics
scenarios contributions




LFU tests in semileptonic B decays at LHCb

Muonic decay Hadronic decay
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.115.111803
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.131.111802
https://arxiv.org/abs/2406.03387
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.120.121801
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.120.171802
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.012018
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.191803
https://arxiv.org/abs/2311.05224

Muonic vs hadronic tau decays at LHCb

Muonic decay Hadronic decay

® High statistics sample ® High purity sample: allowed
e (0 ) directly measured by being able to fully

. . . nstr h r
® Multiple missing neutrinos reconstruct the  vertex

e Precise background ® (O ) needs external input

modelling ® Low statistics

Complementary analyses that provide independent result




LFU tests in semileptonic B decays at Belle |l

et T(4S5) e
(bb)
(ba) (ba)
Untagged Tagged
Partner B is not reconstructed explicitly Partner B is fully reconstructed

with hadronic decays to tag BB events

v' Higher efficiency A Lower efficiency
A Approximate B kinematics information v More precise B kinematics from the partner B

Partner B identification is unique to B-factories




LFU tests in semileptonic B decays at Belle (1)

Belle Belle 1l
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.92.072014
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.97.012004
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.92.072014
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https://arxiv.org/abs/2401.02840

R(D*) measurement strategy
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® Signal/norm yield ratio determined from fit to data

® Signal/norm efficiency ratio determined from simulation:
assuming SM scenarios

® Form factors varying in the templates or a systematic
uncertainty assigned (depending on analysis setup)

® | argest systematic uncertainties coming from the form factor
parameterisation, background modelling and simulation
sample size

® Depending on the choice of decay different backgrounds to
model




New Physics

® \We can use operators with unknown coupling constants and
write them in an effective Hamiltonian

0 X
Upp = %DDD Uo w< /l
'\\

— 00 oo
D[ — D[ + D:
e 55 are the Wilson coefficients that describe the NP effects

° D-] are effective operators that can be of a vector, scalar or
tensor type




New Physics measurement strategies

® Model the New Physics effects in the fitting template
e Hammer usage crucial

® More sensitivity to NP using the shape of the angles as fitting
variables: see at this workshop

® Measure directly Wilson coefficients : flexible to use NP
model or be model independent

® Measure angular coefficients

® Currently no published analyses, several in progress at LHCb



https://indico.cern.ch/event/1345421/contributions/6040154/
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WC template shapes at Belle Il

Change of selection efficiency of 0 — [ vs New Physics

contribution
1.
Model: Tensor
1.08—
1.06F
1.04F
%.E’ 1.02F
w ae
~ E -
=2 5 T
7] 0.98F
W L SM E ! ciency
0.96
0.941~
E —B %D
0.92F B % D* $#
S T T P T P T T T
11 108106104102 0 02 04 06 08 CT
quiL




	Introduction
	LFU tests at LHCb and Belle II
	New Physics measurements
	Summary

