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Outline of the Talk

ABABAR Detector
AAnalysis1: t * " Lepton Universality

Phys. Rev. Lett. 125, 241801 (2020) IBaBar Collaboration.

AAnalysis2:Q * * Charged Lepton Flavour Violation

A journal paper has been submitted.

AData and MC Samples
AAnalysis Strategy
AResults

AConclusion



BaBar Detector

Between Dec. 2007 Apr. 2008, BaBar collected data belpwr Y
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Motivation: Lepton Universality

Aln the SM, the branchingractionfor thec\l{ec\:{ayof L
| (£ Y aa( plloOa T A

Is independentf theflavour of dexcludingatiny leptonmasseffect

AAny deviationfrom the unity for the ratio of branchingfractionswould
Indicatethe newphysics

ALeptonUniversality,thereforejs anexcellenttestof the SM prediction

ALeptonicdecaysof the| (¢ Ymesonsarealsoimportantin searchfor
phenomendeyondthe SM

Y
for example: Y b— o~ 0 0 900 & QOQOQOI
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Analysis Dataset: Lepton Universality

"loYYtt T [ o

Data samplefor signal
A 27.96fb! | (o Yonpeakdata

Control data samples

A 78.3fb!| (t onpeak data and

A 7.75 fbl | (t Noff-peak data (40 MeV below the @eak) and
A 2.62 fbl| (o Yoff-peak data (40 MeV below the -peal

A Controlsamples are used to evaluate properties of backgroun
study systematic sffects, and to calculate corrections to MC b

efficiencies




Lepton Universality

"l oY tt P | 070 *  Phys Rev. Lett. 125, 241801

Monte Carlo (MC) samples

U Continuumt t H * M Q0 o/ a WED G )
-- KKMC (with radiative effects)

0 ttH

U Bhabhas BHWIDE

U Hadronic continuum and genetico “Yi EvtGen (PHOTOY

Signal Events

U [ ttH
U SignalMC sample is about three times the size of the data sample
U GEANTA4 for detector acceptance

Event Selections
U two oppositeley charged tracks (each in one hemisphere)

KKMC (ISR turned off)

H H

WW

A Atleast one hit IFR (suppressing | A One track is required tovbe identijied as an qlectrorl (ba;
2y tL50 FYR 0KS 20KSNJ R2$

Bhabha)

Am 0 Wi 1.1

A 99.9% purity

A Angle between two track in the centef-mass > 110
A |wé¢ i — 1@ unthecenterof-mass frame

D

A 98.9 % purity




Lepton Universality

Pl oYt t T | 0°Y° ° Phys. Rev. Lett. 125, 241801
C Analysis
A Off-resonance data (1"Yh o "Y are used to correct the differences
between MC and datd (T /° ° ) selection efficiency ratios
A Continuum modeling: soF———1 71— 1T
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A Forthet t events the total reconstructed event energy scaled to the
centerof-mass energ /i is plotted
A Cascade decays are considered (via radiative and hadronic transitior

v



Lepton Universality
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C Analysis: Fitting
A To extract the ratia , a binned maximum likelihood fit is employed on

0 7\/” andO 1/
Al oY " andl oY T t aretaken from KKMC (no ISR)
Al ¢ YO ao,l PYO aa,and €YO Q' Qi ére fromEvtiGenMC
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A Cascadelecays are clearly separated in dimuon events and nearly
indistinguishable it T events.
A Continuum templatethenuse data control samplgs:t"Y Run6 data
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Lepton Universality
"l oYt t | 0°YO° °  Phys. Rev. Lett. 125, 241801

C Analysis: Fit Result
A 0 TT andO 1T are simultaneously fit using MC and data derived

templates

A The free parameters of the fit are the numbér of YO * * eventsy
and the raw ratiof —
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Lepton Universality
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C Analysis: Fit Result

Y(3S) | = {
— + 6
Rz R, Cor. e, ( BB)

A Y s the fit result, G is the data/MC correction, ¥- is the MC

> >

selection efficiency, aiid is the correction frond 0 events
Using| o “Ydata with| (1Y and offresonance control samplBaBar
measures the ratio of the leptonic branching fractions df toe’Ymeson is:

T il ° TGO @MY TEBIPT
TP @TBIP @

0]

Six times more precise than the CLEO measureniidrit 98, 052002 (2007)]
The final ratio is withg,, of the SM value 0.9948. High Energy Phys. 06
(2017) 019]
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Motivation: Charged Lepton Flavour Violation

ACharged LeptoirlavourViolation (CLFV) is a transition amongh ht that
doesndot conserve |l epton family nunm

Aln Standard Model, Lepton Flavour is conserved for zero degemenadsses
and now we have clear indication tin@s have finite mass.

Opportunity for New Physics !!!

.< .< ;:‘:flwm,{ Minimal Standard Model (m =0)

Example ofiepton flavour
conservationis amuondecay Exampleof charged lepton flavour violation
cQ’’ IS aneutrinolessnuon decay’ © Qr

Aln the charged lepton secthepton Flavor Violation is heavy suppressedn
the Standardlodel.

AVariousBSM models such as Supersymmetry, Compositeness, Heavy neutri
Leptoquarks Heavy Z06, Anomal ous bosaretheC
predictedCLFV.



Charged Lepton Flavour Violation in Upsilon Decays
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