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Three main topics:

• LFV and LFU at colliders

• cLFV with muons
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LFV @ colliders
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Results from ATLAS / CMS / LHCb / BELLE-II

• Almost all current results statistically limited

• All running experiments, a significant increase in integrated luminosity 
expected for all of them → main ingredient to push down limits or improve 
measurements

• Are there other strategy that can be put in place to provide further 
improvements?

Ø targeted trigger selections?

Ø improved analysis techniques?
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Lepton Flavour Universality
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• Tension on LFU in B decays washed out in R(K(*)) but still present @ 3s
level for R(D(*))

• Complementary measurements in D sector by BESIII in several leptonic 
and semileptonic channels: deviations below 2s’s

Also in this case, measurements 
are statistically limited
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In my presentation, I will be sharing the results obtained from Belle II, obtained with an integrated

luminosity of 189 fb
−1

. At present, Belle II analysts have the possibility to use a dataset that is nearly

twice the above mentioned (362 fb
−1

). In the forthcoming months, we will present and publish the latest

results regarding the observables presented, including in-depth analyses with orthogonal datasets,

such as R (D∗
) with fully hadronic τ decays or R (D∗

) with semileptonic τ decays.

A comprehensive overview of various Branching Ratio measurements can be found in the figure below

[1]:

The increased statistical power will not only help in reducing uncertainties related to event counts

but will also significantly enhance the precision of control sample analyses. Consequently, this will

facilitate template validation with reduced uncertainties.

For example, the main systematics of the actual R (X ) measurement are related to the control sample

corrections and validations. The measurement of R (D∗
) using Hadronic FEI, on the other hand, faces its

primary systematic uncertainty related to the modeling of background photons and splitoff. This leads

to a disparity in the shape of EECL between data and simulations. To conduct the fitting procedure

accurately, it is essential to apply corrections and validation using control samples. Furthermore, we are

actively engaged in direct tests of Lepton Flavour Universality violations. This includes measurements

of processes such as:

1. B0 → KSτ�
2. B → Xτ�
For an in-depth exploration of the sensitivity studies conducted by Belle II, utilizing datasets ranging

from 1 to 50 ab
−1

, please refer to [1, Snowmass].

Thanks for your attention

Giovanni Gaudino
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• Synergies between BELLE-II and LHCb?  
BELLE-II (G. Gaudino)
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cLFV overview
• µ → e decays: best sensitivities
• t → l decays: can help 

distinguish models
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M. Ardu @ CLFV 2023
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cLFV from muon decays
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R&D synergies among cLFV experiments and beyond:
• detectors (muon conversion and decays)
• high radiation environment (LHC)
• handling of high rates: DAQ and trigger (LHCb?)
• production target and magnets (muon collider)

AMF is a completely new paradigm, where conversion and decay experiments 
could coexist, pushing forward synergies among research groups
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