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@ Motivation

@ Lepton Flavor Violating (LFV) decays in LHCb
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@ Lepton Flavor Violation (LFV) occurs in SM via neutrino oscillation

@ Very low decay rates < , in charge lepton sector <

@ These decays are

@ Interests in LFV grown up lately because of anomalies reported recently in
- b — sl neutral currents (e vs i)

-b — clv charged currents (T vs e, )

@ Lepton Flavor Non-Univer Sality 1mplles LEV 6lashow, Guadagnoli, Lane (2015)

@ Several BSM models predict rates close to experimental reach, e.g, Leptoquark
models Hiller, Loose, Schonwald (2016)
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NEW

@ Full LHCb dataset:

@ Final states: and

@ Invariant mass of K™z~ (KTK™) required to be within
100 MeV (12 MeV) of K* (¢)) mass

@ Normalisation modes:

and

@ Signal Branching fraction:

@ Phase space model used for signal simulation
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Signal arbitrarily scaled
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Preliminary
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[results] PEa

@ Most stringent upper limits till date @ 90% (95%) CL

BB — K*uTe™) < 5.7x 1077 (7.0 x 1077),
BB’ - K*ue') < 6.7 x 107 (7.9 x 1077),

)

)
B(B’— K*u*et) < 9.9 x 1077 (11.6 x 1077),
B(BY = ¢p*eT) <159 x 1077 (19.4 x 1077)

@ ~ One order of magnitude improvement w.r.t Belle results (o9 2o 07101

@ World’s first constraint of a semileptonic LFV B, decay
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@ Full LHCb dataset:
@ Normalisation mode:

@ 7 indirectly reconstructed by using B™ from

—— Data LHCb
47— — Fit BDT bin 4
prompt B - BTK™: | o sgna
non-B,; signal
@ Combinatorial background suppression: BDT . -+ Background

@ Final fit to mnz,L in 4 BDT bins

1SS

@ Upper Limits:

B(Bt* = Kt 77) <3.9x107° at 90% CL,

—&— (Qbserved CLs

Expected CLs median

- Expected CLs = lo
|:| Expected CLs + 20

< 4.5 % 1072 at 95% CL.

& Search for BY — K*u¥¢™ with 3-prong 7 decay ongoing

BB*—K*ut*) x 10°
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LHCb

¢ Data
— Background only
----- Signal model

@ Run 1 LHCb dataset:

@ Normalisation mode:

Candidates / ( 15 MeV/c?)
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@ Control mode:
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@ One order of magnitude improvement w.r.t previous world average

= Search with Run 2 data ongoing
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@ Run 1 LHCb dataset:

@ Normalisation mode:

@ 7 reconstructed with 3-prong decays:

@ B mass from kinematical constraints

@ BDT used for combinatorial background suppression

- background modelled with same sign 7 decays

LHCb

@ Decay time cut to reduce part. reco. backgrounds BDT bin 4

@ Simultaneous fit in bins of BDT and B mass

Cand. / (0.05 GeV/c?)

@ Upper Limits:

Pull
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sk

@ LFV is very interesting to probe for BSM, along with ongoing LFU tests.

@ LHCb provides excellent environment for searching these kind of LFV decays.

@ No evidence for LFV till date, the stringent limits are set on BFs.

@ More analyses with full Run 1 and 2 data ongoing, more results to come soon.

@ Looking forward to more data (in Run 3 and beyond) to be collected in coming years.

Data analysed Upper Limit @ 90% CL | Upper Limit @ 95% CL

B = K'0teT 9 th-l 9.9 x 109 11.6 x 109
B, - ¢ute™ 9 fh-! 159x 109 19.4 x 107
Bt S Kt 9 fb-1 3.9x 105 4.5x 105
BT - Ktu=e* 3 fb 7.0x 109 9.5 x 10
Bt S Kiite 3 fhrl 6.4 x 109 8.8 x 109
BY — t*uF 3 fbl 3.4x10° 42x10°
BY 3 fb! 1.2x 105 1.4x 105
BY — e*u¥ 3 bt 5.4 x 109 6.3 x 109
B? - e*u™ 3 fiy! 1.0 x 109 1.3x 109
T W 3 bt 4.6x108 5.6x 108
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@ Run 1 LHCb dataset:

@ Normalisation modes:

@ BDT used for combinatorial background suppression
@ Simultaneous fit in bins of BDT and B mass

@ Upper Limits:

B(B%— e*u¥) | 5.0(3.9) x 107° | 6.3(5.4) x 10~°

B(B?— e*pT) | 1.2(0.9) x 107° | 1.3(1.0) x 1077

@ All results are most stringent to date
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@ Run 1 LHCb dataset:

@ Normalisation modes:

@ Two multivariate classifiers used for:

1940 1960 1980 2000
m(¢ (u*u-)m-) [MeVic?]

- combinatorial background rejection
- mis-identified decays
@ Unbinned maximum likelihood fit in 7 invariant mass

@ Upper Limits @ 90% (95%) CL:

B(r~ = p ptu™) <46 (5.6) x 107°.

10
B(r——u ) [x 107

@ Result is competitive with the best limit sets by Belle and CMS (pis 657 2010) 139-143, jrep 01 (2021) 163)
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