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Theory Motivations

With Mv>0, neutrino oscillations could produce Lepton Flavor Violation - If the
origin of LFV is only due to SM neutrinos oscillations, rate of LFV is extremely
small at colliders (undetectable)

Lepton Flavor conservation is not related to a gauge symmetry=> why conserved?

— Any observation of LFV at colliders is a clear signal of physics Beyond
Standard Model

Lepton Flavor Violation is a portal to New

Br(y — ey) = GAAm2)? ~ 1075 Physics at colliders
!
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Would have to take data at LHC for more than th
remaining life of our solar system
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Lepton Flavor Violation

D Standard Model bosons LFV decays (Z - ey, et, ut;, H-ep, eT, ut)
0 Beyond Standard Model bosons LFV decays (Z' - ep, eT, 1)
U Lepton Flavor Violation in top sector ( u1q top,euq top)

0 Lepton Flavor Violation in tau leptons (1— 3p)

Important to search for LFV at different energy scales (from TeV to GeV)
Clean environment from theory
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Search for Lepton Flavor Violation in Z boson decays —
BDT selection aiming at eu signal arXiv:253%07512
CR with same flavor events. Dominant backgrounds Z - TieoTien ; Z — MU accepted by PRD
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Search for Lepton Flavor Violation in Z - £t (both hadronic and leptonic decays)
Embedding technique to evaluate Z - 11, background from data Z - pu replacing arXiv:2508.07512
one of the muons with simulated t accepted by PRD
Four BDT used to discriminate Z — €Thad, €Ty, MThad, MTe VS Z — TT, jet - taUmisip
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Z — (e/M)THadILep: ATLAS

Search for Lepton Flavor Violation in Z — £THadiLep
Combined fit on SR using NN score and meoi for Z - 1t CR
Hadronic Channel: Separation 1 prong to 3 prong

NN discriminating signal vs W+jet, Z- 1 Z- £¢

NN trained signal vs Z - TT, tt, diboson

SR divided in a low-pt and high-pt with P+(2)
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Hadronic: Nature Phys. 17 (2021) 819

Leptonic: Phys. Rev. Lett. 127 (2021) 2718@Q1



https://www.nature.com/articles/s41567-021-01225-z
https://twiki.cern.ch/twiki/bin/view/AtlasPublic#:~:text=Phys.%20Rev.%20Lett.%20127%20(2021)%20271801

H - (elu)T: ATLAS ATLAS

EXPERIMENT

Three different analysis: one independent search for each of the H - er and H - ur decays
and one one simultaneous determination of the H - er and H - ut signals.

Leptonic channel (¢t):
2 Non-VBF channel: background estimated

with MC template normalized to data Hadronic channel (£t;.4):
2 VBF channel: background estimated Background estimated with MC
using between SM template normalized to data

prompt lepton background
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https://link.springer.com/article/10.1007/JHEP07(2023)166

H - (e/u)T: ATLAS
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https://link.springer.com/article/10.1007/JHEP07(2023)166

H - (e/u)T: ATLAS ATLAS

EXPERIMENT

Simultaneous fit of B(H - et) and B(H - p1) (2 Parameter Of Interest)
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https://link.springer.com/article/10.1007/JHEP07(2023)166

H - (elu)T: CMS

‘Compact Muon Solenoid

Addressing €Tuad, €T, UThaa AN uTe

8 categories in total:

(et, ut) x (0 jets, 1 jet, 2jets ggH, 2 jets VBF)
Signal selection using BDTs for each channel (background composed by Z- 1t and same sign
lepton) - Z Z- tt estimated with embedding technique
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.032013
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H - (elu)T: CMS
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H —>€‘Ll: CMS

Look for eu pairs in [100-170] invariant mass interval

Compact Muon Solenoid

Selection in two categories: (VBF and non-VBF) x (categories based on BDT score)
Main background tt and WW events
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0 Beyond Standard Model bosons LFV decays (Z' - ep, eT, u1)
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Z' - o ATLAS ATLAS

® LFV might occur for BSM bosons decays: Z', QBH, RPV :
SUSY
® eu,et and ut channels Z!
@ Main background: tt and WW.
® Reducible background: W+jet and “QCD” using data driven
methods Gu ¢
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Z 20 CMS

/

A
v
i
J
pr Muon Solenoid

Scan for new neutral vector resonances Z' - eu in the [110,500] GeV mass ranges
Signal events are selected using their BDT score [0.3,0.7] and [0.7,1.0] and fit of eu distribution using

sliding windows

Look at larger masses with Z' SSM (B=0.1) and model independent search (eu, eT,uT)
Main background for both analysis: tt and WW.
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D Lepton Flavor Violation in top sector ( u1q top,euq top)
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LFV In top sector

In Effective Field Theory LFV related to dim-6 (n=6) t (u,c)
operators. Vertices could be diagonal ttll, semidiagonal
tgll and CLFV (fully off diagonal) tqte’

_. Looking at tgee’ vertices O(ﬁ)
7
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Addressing both top utp and top cty vertices

Event selection T had, two muons (Same Sign)>=1 jet & 1-bjet
(exactly)

Main background from ttbar(+X) and diboson events

ATLAS: Uses Hr as discriminating variable

CMS: DNN to discriminate LFV signal from background
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Phys.Rev.D 110 (2024) 012014
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Compact Muon Solenoid

ATLAS utq top: ATLAS and CMS

EXPERIMENT

138 fb™' (13 TeV)
(IO UL ] 1T T T [ L T [ LI | T J E ¥ l T ]
o 4.5 CMS 95% CL upper limits 3
© e L A LI L B B e | 1>_< 4 CLFV Exp 68% exp. ObS_:
= 10-arLas 95% CL limits | S Scalar .- ]
X Vector - — ]
S [ Vs=13 TeV, 140 fi” Scalar ] =4 3.5 Tensor == —_—
& 8_—cLFV prqt = Obs;/e(;t’orEXD-i LY . T 3 _E
T C — Obs. - Exp.tic 7 +— =
Q 6 —Obs.Ten-s-orExp.J_rw ] m 2.5 _;
I ] 2 =
45 ] ]
s ] 15§ =
2k . 2 £
0: ., S Cl e, ] 0.5 _f
0 0.1 02 03 04 05 R - =
B(t —pt u)x 10° 0 005 01 015 02 0.25
B(t — ptu)x 10°
Better limits on BR(t - Tpu) than BR(t - TuC) because u
production favored over ¢ production
Phys.Rev.D 110 (2024) 012014 arXiv:2504.0853
i . accepted by JHEP
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euq top: CMS B

Looking for eutop(u/c) vertex ’

Trilepton events: eut signal. 3e or 3u for background studies
Main background: tt SM with non prompt lepton, diboson
Two BDTs used to discriminate LFV events from background m(eu)<150 Phys. Rev. D 111 (2025) 012009
GeV and m(ew)>150 GeV

CMS 13810 (13 TeV) CMS 138 fb' (13 TeV) CMS 138 b (13 TeV)

L L L

S E $Data  [JHAX(X) & F - — @ 08 - —
— Sllg 150 Gey HVV(Y) [INonprompt > g5 9% CL upper limits CLFV Exptisc Obs = 95% CL upper limits CLFV Exptic Obs
2 10 : Moy e mwz 7 Stat. ® syst 2 L Tensor =-====:e X Tensor ===
= Post-fit 4°181,% Sysl. = L = 05
g’ 10° —— CLFV (p::‘:"’ =i ) N< C Vector e--ee-e- —_— g‘ Vector ‘r-s=-s== —
] N %
F L = 04
O om

0.3

0.2

0.1
s et ‘ S 3
S8 1oE T | A
| D 1B t ////WW// oL Lo NG N T DN L
Ola g5k 0 0005 001 0015 002 0025 003 0035 004
= 1 1 1 1 1 1 1 1 1 =
0 01 02 03 04 05 06 07 08 09 1 B(t—enu)x 10°®

BDT discriminant
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Lepton Flavor Violation

U Lepton Flavor Violation in tau leptons (t— 3u)
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T- 3u search: CMS

on Solenoid

Tau leptons produced at LHC mainly by:
o D mesons decays (~10* per fb1) (low pt)
J W v decays (~107 per fb) (high pt, isolated and large MET)

C> 2 main analysis regions HF (Heavy Flavor) and W.
Further categorization in terms of expected resolution of 3u system (3

Interva|3) 2017, 38.0 fb™' (13 TeV)

BDT used to discriminate signal from background (trained with i oms
sidebands events) 3
Three further regions based on BDT score

Events / 5 MeV
»

16—

10;_ ¢ Data
. . g~ — Total
+ E— * an +
In HF, yields normalized to Ds — ¢ TT* - u+u-1* e
4
PI_B 853 (2024) 138633 ot I1.|7§ L ‘1?8‘ L ‘11|85‘ L \1l9r|\ \1\95| L ;

14/10/2025 Wifai 2025 - Bari m(um*) [2G§V]
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T- 3u search: CMS e

-1
21 (13 T 2018, 59.8 fo (13 TeV)
S spi= 2018, 397 o (S Tav) > 5x10° Up to 131 fo' (13 TeV)
) - B =
= 2ot CMS HF Category B1 = 5 CMS W Category C 3 I cms
- two global muons AN I Data T i
.\"_’ 181 and one tracker muon k2] af — Signal (B107) % B
_ c — = L
§ 163_ i D.alta 7 g) i — Background-only fit S — Obsanved
O q4h — Signal (B=107) w I g d S 10~ --- Median expected
—— Background-only fit B i B o
12 3 IS L [ 68% expected
i = L [] 95% expected
10 - o} L
8 ok g 50
b =] L
6_ 61 L
! /Jﬁ\\_u | - |
2F Q i
B o 0
ob L Ll B M N IR RARNE L] LLLSLLLLLLLY L HF analysis W analysis HF + W HF + W
165 17 175 18 185 19 195 2 ?.6 165 1.7 175 1.8 1.85 19 195 2 2017+2018  2017+2018  2017+2018  2016+2017+2018
M(3u) 1GeVl m(3u) [GeV]
BR(T > pp*u)<2.9 (3.6) x 10® at 90% (95%) CL PLB 853 (2024) 138633
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T- 3u search: LHCb

Only tau leptons from heavy flavor decays

Yields normalized to Ds — ¢ 11" — u+u-11*

Main background:

O Combinatorial — BDT trained on kinematics + isolation
variables (Cac)

2 Hadron misID - BDT trained on PID and kinematics
(C:PH))

2 3u background from D¢

x10°
g = rft3 rEERT T CEN T FE X T
16 =
14 LHCb preliminary —+- Data -
C 59 fy! — Total fit
12F oo Signal 3
- ---» Background 4

Candidates / (1 MeV/c?)
=)
|

N OV oo
T
1

o IRTRRPPPTTTL Lo S TR S NN S S SN RN T i L T PP T
1920 1940 1960 1980 2000 5
My iy [MeV/c?]

Paper in preparation
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Q 1 o E
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0.1
0.1
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Events / ( 10 MeV/c2)
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=

— o DN
L] Q\

T- 3u search: LHCb

Unbinned maximum likelihood fit to the 3u system mass performed simultaneously in the

15 CAC and CPID regions

2016

=
T
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T — T
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,De [0 994, 1.000]

—+ Data 1.6 =

— Total PDF

T
— D} —mtrat
— D:—“ nl’-'.l‘u_v'“ ..;
—— Combinatorial

ﬂ i

Signal region

14/10/2025

900
[MeV/c?]

Py g

Events / ( 10 MeV/c2)

AL s TR
41

(=]

O‘\
=

(8]
TT

= LHCb preliminary
- Cac €10.990, 1.000)
Ch° € 10994, 1000}

-+ Dat:i 1.6 3
— Total PDF 3
— Tt

— D, —rtrat :
— D= 1w, —:
— Combinatorial 3

S ]
ET T T

I

PR |

1900

My o

[MeV/c?]

Events / ( 10 MeV/c?)

No significant excess of signal events observed
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T- 3u search: LHCb

- 1 S —
O | —— Observed CL,
Expected limit: 05k i s |
B(T - putp) < 2.2(2.6)x102 at 90%(95%) CL 06F O eecact, 20
Observed limit: 04r
B(T > putp) < 2.4(2.8)x10® at 90%(95%) CL 02
00- 10 20 ?G)!(m-
T—3u
Almost 30% improvement w.r.t extrapolated W e lih  « N5 4 Ms  « Foce
limit from Run 1 (based on increasing 07y .
luminosity and cross section of Run 2) 3 el *
Best current limit from Belle > 1™ ¢ )
B(T - puu*y) < 1.9x10%8 at 90% CL 1010, rg» :
10_11 Iff) ‘tﬁ 2] :IJ
14/10/2025 Wifai 2025 - Bari
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https://arxiv.org/abs/2511.03883
https://arxiv.org/abs/2511.03883

Summary

LFV searches can provide unambiguous signature for new Physics I —

— Possibility to probe physics scales much larger than O(1 TeV) =300
with EFT framework

ATLAS (s=13.6TeV
Online Luminosity

[7|LHC Delivered
D ATLAS Recorded

Delivered: 316 fb™'
Recorded: 298 fb™'

ATLAS, CMS and LhCb could probe B(LFV) down to 108

Total Integrated Luminosity

. 100
Up to now, results based on Run2 - Run3 will add a factor 3 of
dataset - up to now 300fb* ( ) collected in Run3 for 50
ATLASICMS ( )) R o A0 A R AN IR TR A O B
. Also improvement expected from enhanced trigger and 300 220 P20 22 0 BB P N PR 0 POy 2D 20
reconstruction strategies Month in Year
14/10/2025 Wifai 2025 - Bari
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Events/ 0.04

Data / Bkg

Z  eu: ATLAS ATLAS

EXPERIMENT

Search for Lepton Flavor Violation in Z boson decays

BDT selection aiming at eu signal
CR with same flavor events. Dominant backgrounds Z - TiepTiep , Z - UM

T T T T

T - > Aaass ]
00T ATLAS ] "’fggg ATLAS E
- (=13 TeV, 139 o’ ] = ook DY U e donnd 3
Post-Fit ] Sia002e, Zow E
o BDT threshold . R Non-resonant =
2000 — = = 3
=;lin::sonam T ko 1588{ — ggﬁ; (hypothetical) E
o " n = limitx 20 g
S - 800 o E
‘ at limit x 20 _— 600;_ _;
] oo E B(Z - eu) excluded at
| _ R ) 6 (2.37) x 1077 at 95% CL
T 1. E
Vg = = = 44
I ee05e56009,969969%05%9uv0s®* S guqeeesy®t ° 88 . + + .
0.8 e 0.7 ) ) ) ) ) ) ) 3
O-GE i = 70 75 80 85 90 95 100 105 110
4 05 0 05 M, [GeV]
BDT value

Phys Rev. D 108 (2023) 032015
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CMS, /]
L eu. CMS |
‘Ll - arXiv:2508.07512 N :

accepted by PRD e

g8 |

Search for Lepton Flavor Violation in Z boson decays
BDT to distinguish Z - eu signal from WW background - 3 classes according to BDT score

Z - eu signal modeled by a double Crystal ball function
Non resonant background modeled with an envelope of analytical function

Z - uuy extracted from fit for each BDT score region f1£;s. SN -
l l 1 5} gi%OCblggPV%Edr - {
L ---- Expected i
e 138 1™ (13 TeV) = T — 521333312332 ]
3 ihas T F s +_ o ot :
O L g7<BDT<08 a8 ] o N <9 —— Total ‘ i ]
g 1.4 _ Background E S 1.2_ ....... Signal 4[\\ % i ]
B 12 = P 1E Z -y \ L - ]
E ): —Z-om (= 08E -- Continuum ) 0.5 -
i 03E 4‘ o 06F / = i
- _—" ) . 8
odf / 02? R 0 =53 07 [07.09 [09.1] Combined
odf L r — = — BDT bin
ot D8 2
r N ; - g ot; HH +{++ }*} }# # 1 {k} H*NH}H** Wﬂ** +*+l iﬁhﬂ }ﬂ{ 0.3 <BDT<0.7 5.7 (8.7) x107
3oL fy iH H < _2_ !
St IH ﬁhHm {Hi i B Wy 0 3.2 (2.9) x107
70 75 80 as 90 95 100 m;,ofGev]o meu [GeV] 0.9<BDT<1.0 3.0 (30) x107
14/10/2025 Wifai 2025 - Bari
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Z - (€/M)TCMS .

‘Compact Muon Solenoid

Search for Lepton Flavor Violation in Z - £t (both hadronic and leptonic dcays)
Embedding technique to evaluate Z - 11, background from data Z - pu replacing arXiv:2508.07512
one of the muons with simulated t accepted by PRD
Four BDT used to discriminate Z — €Thad, €Ty, MThad, MTe VS Z — TT jet - taUmisip

10° 138 b (13 TeV) %107 138 b (13 Tev)
] = 45% b 457 .
< CMSD . » . \ \ — e o c CMS 95% CL upper limit : 5 c CMS 95% CL upper limit
m 107 -.—T:tt:I B H - ww * Top quark T 40 % Obssrved 4 1T 40F X Observed
~ 2 W, multi-v Wz NE ----- Expected ] E ----- Expected ]
N L6 e Background N . 1 N E - .
g10E g M i, & 35 manens 4 qef —RET
Q  F uc:60<m, <85GeV E 3 £ ]
W10 e : 30~ = 30F =
E = 25 =
: 1 af :
i -__ 152
o 1.1 C 3 r
k f] - : g
1.05( . FYS - 10
o . 1 E
3 FIPS N P ¥ s By ooyl % 4 " - 1 s
® 0.95— | 5 E s
O o9 E ] E 3
S 2 ok n n n ] ok - n n -
a Hadronic Leptonic Combined Hadronic Leptonic Combined
-2
2 4 6 8 10 12 14BD_|16 18b'
score bin
BR(Z - £1)<1.9 (2.0) x 107
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Z - (elt) Tuaa: ATLAS

5000-ATLAS

g e Data —
Search for Lepton Flavor Violation S RreTwen g
INZ - $Thag T
NN discriminating signal vs W+jet, 3000 y _f
Z 11 Z-5408 : »
Separation 1 prong to 3 prong
Combined fit on SR using NN

score and Meon for Z- 1Tt CR

Data / pred.

0. ’....mujl....1.”.\“..1....“...;
%.2 03 04 05 06 07 0. 0.9
Combined NN output

Observed (expected) upper limit on 8(Z — £1) [%1079]
Experiment, polarization assumption

et Ut
ATLAS Run 2, unpolarized 7 8.1(8.1) 9.9 (6.3)
ATLAS Run 2, left-handed 7 8.2 (8.6) 9.5(6.7)
ATLAS Run 2, right-handed 7 7.8 (7.6) 10 (5.8)

14/10/2025 Wifai 2025 - Bari

Events / 5 GeV

Data / pred.

5000

4000

3000

1.05

0.95

0.97

ATLAS

EXPERIMENT

BREsRERESS
—ATLAS
L Vs=13TeV, 139 fb"

o Data —
jet—T, 4. fakes 7
Bzt
Z-ll 4
CRZz7, ut 3P Others 1
Total uncertainty 7

waw Zopt (B =5x10" 7

ol b b b b b 1y

0 7

5 80 8 90 95 100 105 110
mgq(u.7) [GeV]

Nature Phys. 17 (2021) 819
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Z = (elu)TLep: ATLAS ATLAS

EXPERIMENT

Search for Lepton Flavor Violation in Z - £Tiep

Dominant background Z - tt - ££’+ 4v

3 NN trained signal vs Z - T1, tt, diboson

Combined fit for signal using NN score and meon for Z— 1T CR
SR divided in a low-pt and hlqh -pt W|th PT(B)

o LA e e e ATLAS oData
[Te] T T I T T (D 20000
co\j 2400E ATLAS & ioki pg E {5=13TeV, 139 fb" Fake lepton E
S 22005 _ 13 7ev, 139 b Fake lepton £ 18000} Ei:ﬁt E
E 2000 5 ; : ﬁt £ 16000 :_ZTT CR, u T = Top quark 3
c _ngh P, SR, ut, T K = 15 Diboson ]
& 1800F op qua S, v E
> = Diboson T 140001 Higgs 7
@ 1600f- Higgs F wee Zoopt (B=3x10%)
14003 “== Zoput (B=3x10%)
1200
1000;
800F
- et T
600 M
400;
200 T unpol 7.0 (8.9)x10*® 7.2 (10)x10°®
. 122" 8 1.255' T T T T
8 1aas; ; ; L 7 TLeft Handed 8.2 (8.6)x10¢ 9.5 (6.7)x10°®
\Q‘ E .y M.$+ +‘+$L TOPL PO ) ¢ _ee 1 ; 1 i = =
> 08751-’" A L T 0-875F E
w U ? E [m) 1 1 I | | 1 1 E H -6 -6
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 m_(e, 1) [GeV]
Combined NN output cal
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic#:~:text=Phys.%20Rev.%20Lett.%20127%20(2021)%20271801

Events / GeV

Data/Pred.
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Rt o S
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m,, [GeV]

138 fb™' (13 TeV)

— LFV 2Z' (B=0.1)

""‘\105|||||||

CMS

0 10t Z'
—e o
e B 95% CL upper limits
© 1¢° —— Observed
---- Median expected
I 68% expected
10° 95% expected
10
1
107!
| N O R O (O O T 2 O e O B ) I
1000 2000 3000 4000 5000 600
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PR — ] - —
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95% CL upper limits
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Previous ATLAS results comes from t— Zg channel

95% CL upper limits on |c|/A? [TeV ]

C|;(£jk3} Cégjkﬂ Cl(lj'jk3} Cgfm; Clle(;ﬂm; ?egﬂ'ks}

Previous (u) [34] 12 12 12 12 18 2.4
Expected (u) 0.33 0.31 0.3 0.32 0.33 0.08
Observed (u) 0.43 041 0.4 0.42 0.44 0.10

Previous (c) [34] 14 14 14 14 21 2.6
Expected (c) 1.3 1.2 1.2 1.2 1.4 0.28
Observed (c¢) 1.6 1.6 1.6 1.6 1.8 0.36

14/10/2025
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Limits from Wilson coeffiient — limits on BR

L I LA PR (ijk3) 2 (ijk3) 2
D — 66 qi) = = (5] {4l 7 2+ 41el 1+ 1)

ijk3 1(ijk3 3(ijk3
L i R T R e o

rand T (where ! # j) and e quark generauons are denoted by Kk = 1, £ 10r u and ¢, respectu

95% CL upper limits on B(t — urq) (x 1077)
—(ijk3) (i jk3) (i jk3) (i jk3) L(ijk3)  3(ijk3)
Clq Ceq iy Ceu lequ lequ
Expected (u) 23 2.0 1.9 22 1.2 3.0
Observed (u) 4.0 3.6 3.3 3.8 2.0 5.2
Expected (c) 33 32 32 33 20 41
Observed (c) 56 54 53 54 34 67

* Tull set of statistical and systemartic uncertaintics.

95% CL upper limits on B(t — urq)

Stat. uncertainty ‘ Stat.+syst. uncertainties
Expected 4.6x 1077 5.0x 1077
Observed 8.2x 1077 8.7x 1077

14/10/2025
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1.V 1Vl lIT valvuldativll Ul LT L1udd=atuLIuLL, vwilll all UI.I.UJ.Ey obdlc Ul iy — 1 1TV,

Cross-section 053¢ + PDF [fb]

scale —
(ijk3) Cl(iij} C3(ijk3}
vector lequ lequ
i ' 118424 4+ 101421 + | 15(+410
Production ££ ut | 1182} + 1 101+2L + 1 2150+410 + 20
Production £fct | 7.9"'2 1.6  6.17% £ 1.5 15334 + 29
Decay (£ gt | 6.9*'3 £0.1 346700 +0.03  166%) +2

Wifai 2025 - Bari



CMS 138 fb™' (13 TeV)

5 oF . B A R
- BVV(V) [INonprompt 2
..2 10 %gétrj;i(teu) < 150 Gev mwz 7)Stat. ® syst. 5
L?>j 103 = CLFV (I‘L‘.:J,al(l:uor = eutu ) E;
E

10
]
107!
1072
:' T T T T T T T —
_S.E _0- 1 5 E_ ............................................................................................. * ........................................ + ...... _E
(] 9 1 ;s‘-ﬂx’v‘/A//-/"/%‘v‘f‘//-/7‘z’/‘///‘/r‘/-//*/#//r‘///*/////f///;//////// /////‘///-/+/////‘///3‘///////////%
D (3 5 o =
0 01 02 03 04 05 06 07 08 09 1
BDT discriminant
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Category Region OnzZ OffZ pipiss #jets #bjets
3¢ jet modeling VR v —  >85GeV. — =0
nonprompt VR — — — — —
cee/ppp WZ VR v — >0GV  >1 <1
SR — v o >20GeV =1 <1
eul nonprompt VR v — — — —
WZ VR v —  >20GeV  >1 <1
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Table 6: Expected and observed upper limits at 95% CL on Wilson coefficients and the branch-
ing fractions for tensor-, vector-, and scalar-like CLFV interactions. The intervals that contain

68% of the distribution of the expected upper limits are shown in parentheses.

CLFV

Lorentz

Coptq/ A* (TV™?)

B(t — euq) x 107°

coupling structure Exp. (68% CLrange) Obs. Exp. (68% CL range) Obs.
Tensor  0.022(0.018-0.026) 0.024  0.027 (0.018-0.040)  0.032

eutu Vector 0.044 (0.036-0.054)  0.048  0.019 (0.013-0.028)  0.022
Scalar 0.093 (0.077-0.114)  0.101  0.010 (0.007-0.016)  0.012

Tensor  0.084(0.069-0.102) 0.094 0.396 (0.272-0.585)  0.498

eptc Vector 0.175(0.145-0.214)  0.196  0.296 (0.203-0.440)  0.369
Scalar 0.385(0.318-0.471) 0424 0178 (0.122-0.266) 0.216

Wifai 2025 - Bari
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CMS 138 o' (13 TeV) ,5CMS 138 fb ' (13 TeV)
| | 9|5% CL elxcludecli regionI 4; | 95|% CL Iexcluclled reiqion | -

CLFV Obs Expt1c
Vector :
Scalar

CLFV Obs Exp t1o
Vector sereens
Scalar —— ===
Tensor ——  mmmneme

T

B(t— elc) X 10°¢

IIII|IIII|[III|IIII[IIII|I1I\|IIII|III1|III

%f,

0.3 0.35 005 0.1 015 0.2 025 03 035 04 0.45

0.2 0.25
Con/ A [TeV?] B(t— eftu ) x 10
Old result JHEP 06 (2022) 082
14/10/2025 Wifai 2025 - Bari

41


http://dx.doi.org/10.1007/JHEP06(2022)082

Method Channel Category Region 1 POI fit 2 POI fit
SR ¥ W
non-VBF Z — 1T CR v i
MC-template  f1p Top-quark CR v v
SR V4
VBF Z— 17 CR B
Top-quark CR v
non-VBF SR ¥4 Wy
MC-template £ Thad VBF SR V. y
s r non-VBF SR
d ! : VBF SR v

14/10/2025
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Data - fit

700_ LEEN S L 0 R CR N L PR (L LT (LT B LR ) 2R ] N A L
Vs=13TeV, 139 fb™

¢ Data
—— Background model

— Signal B(H— eu)=0.05%

III|III\|IIII|I!II|I[II

1

Iﬁg +++++++++++++++++++++*++++H++++H+++++++++

OO T 4 T T 40 148 '1'5b' 155 160
en [GEV]
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H - emu

Phys. Lett. B 801 (2020) 135148
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