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Lepton-flavour violation at ATLAS

What can ATLAS search for and why?

The Standard Model as we know it does not require lepton-flavour to be a conserved quantity or
for lepton-flavour universality to be respected — an accidental symmetry

Neutrino oscillations are proof of LFV in neutral leptons but LFV in charged leptons (cLFV) has
not been observed

> In the SM cLFV is GIM suppressed by GZm2z ~ 107>

Observation of cLFV would be evidence for BSM physics and there are a range of BSM models
that ATLAS can directly probe:

o Leptoquarks

o Heavy neutral leptons é _ )
Can test lepton-flavour universality

through precision measurements of

branching ratios
. J

o Effective field theories
o SUSY, Z' boson, Quantum black holes

[1] Introduction to Charged Lepton Flavour Violation, Universe 8 (2022)
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ATLAS sits 100m underground, is
44 m long and 25 m tall and weighs
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Leptoquark searches s A/Q /.

Introduction to leptoquarks

They carry both baryon and lepton number and have
colour charge and fractional electric charge

" 7 68% CL tontours

A

R(D*)

Moriond 2024

0.35 LHCb®

Belle® (

Come in up/down and scalar/vector types

llell

Focus on coupling to 3" generation of quarks and leptons 03

Motivated as an explanation of b-meson anomalies 025 b LHCE?
> 3.3 o deviation in Rp/Rp~ A -
Leptoquarks are a potential explanation for g — 2 02 A e gﬁﬁigé‘z‘éﬁi“efﬁ?‘z“::;l E
B R(D¥) = 0.254 0.005 =0 -
anomaly T T R T T .
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R(D)

Many leptoquark models, requires a range of analysis and o .
Y 1€p1og G = y Global limits by heavy flavour averaging group

final states for comprehensive picture

po Br(B — Dtv;)
P Br(B — D?#v,)

RECENT LEPTON FLAVOUR RESULTS FROM ATLAS | NUFACT 2024 | BEN WILSON | 17/09/2024 4



https://hflav-eos.web.cern.ch/hflav-eos/semi/moriond24/html/RDsDsstar/RDRDs.html

Leptoquark searches

Single production: btt

Select events containing a b-jet and TjepThad OF ThadThad PAIT

Non-resonant leptoquark interference with SM at low b-jet pr

Unclear how to model and very model dependent

— Perform search for leptoquarks in high b-jet pr SR
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https://link.springer.com/article/10.1007/JHEP10(2023)001

Leptoquark searches ,

. , T
Double production: btbt g e
\
\
Select events containing two b-jets and TjepThad OF ThadThad P2Ir . LQ s T
Train parameterised neural network (PNN) to separate LQ signal from b

backgrounds (mainly tt & single top)

Improvement on earlier analysis:
> More data (36.1 fb~! — 139 fb™1)

§ ATLAS _._gg;?arLQ(1.4TeV)><5 3 103 L L LA LA B B L B |
. 2 - -1 = [oN
o Improved tau ID and b-tagging ARt ek = U —~ 2pk  ATHAS B Theory (NNLO,,,,,+NNLL)
o Fleopsth_a;-it _—— gingletop bm Ys=13TeV, 139 fo —_— F i
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Leptoquark searches . L0 o gL
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Leptoquark searches

Double production: tftf
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Charged-lepton-flavour violation in top decays

Leptoquark search and EFT interpretation in utgt interactions

Search for events with two same-sign muons, a hadronic tau, at least one jet and . L ome
exactly one b-jet. t )
Limits set on six LFV EFT operator Wilson Coefficients and on scalar leptoquark w

Included in fit to

Main backgrounds:

o tt

o ttV
Diboson (WW,WZ)
non-prompt muons
Mis-ID taus

(¢]

[e]

[e]

Used in data-driven
estimate of jets

misidentified as taus

determine b
normalisation of non-

[ Enriched in signal ] prompt muons Wt
g t Y
‘ SR | CRt ‘ CRtt_p uc i

Lepton flavour 2ulThad 2ule (63 =p)

Niets >1 >2 >1 u, ¢ -
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Higher pr muon Tight Tight Tight o
Lower pt muon Tight Tight Loose t b
Muon charges SN (0N = .
moS - - >15 GeV 3 ™
m0S — Mz - <10GeV | >10GeV ¢ -
3ph + T m%P - - < 400 GeV
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Charged-lepton-flavour violation in top decays

Leptoquark search and EFT interpretation in utgt interactions
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Leptoquark searches _J-?'if =acabinetry

Statistical Combination Zikelihoods

Many of the ATLAS leptoquark searches are complementary, allowing for a statistical
combination to produce more powerful overall limits

Separate combination for each leptoquark model

Interpretation

Search Scalar Vector Signal Region

Final State Citation LQY LQ¢ LQY% iy LQZ,. UfM/ MC ﬁfM/MC N, Nepd Noojets (SRS and CRs \
btbht Eur.Phys.).C 83 (2023) 11, 1075 v - - - v - {0,13 {12} {1,2} statistically
tttT JHEP 06 (2021) 179 - v - - - v {123} =21 =1 independent
tvbe JHEP 2306 (2023) 188 - — v v — — 1 — >1 Systematics
bebt JHEP 10 (2020) 112 - - v - - - 2 - {0,1,2}
correlated
ot (20) Eur.Phys.).C 81 (2021) 4, 313 - — - v - - 2 — - )
where possible
tote (= 37) Eur.Phys.).C 84 (2024) 8, 818 - - - v - - (3,4} - >2 K )
tvty Eur.Phys.J.C 80 (2020) 8, 737 v - v — v — 0 0 >2
bvbv JHEP 05 (2021) 093 - v — v — — 0 — > 2
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.112005
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https://doi.org/10.1016/j.physletb.2024.138736
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W+

o
Heavy neutral leptons T et s
W+—<_ Two params: |VgNV;,N|,mN

Search for TeV-scale heavy Majorana neutrinos

High-energy equivalent of neutrinoless double beta decay
o Search for heavy neutrinos in type-l seesaw & Weinberg operator EFT

Two same-sign lepton plus two jet final state:
° VBS jet topology — high m;; & Ayj;
o High pr back-to-back leptons

Dimuon channel published in 2023 (Eur. Phys. J. C 83 (2023) 824) e T ¢ ST
H ‘§=s1§ TeV, 140 o™ @QWZ @Nonprompt 4 1 180 e; = S1§ TeV, 140 1 7 @ Non-prompt
. . ee, C . 0 ) ! ch Fi ot
— new for this year, searches in ee & eu channels I o Cicrarge o @Oner bR Qcrece . @over

Main backgrounds:
° Same-sign WEiWjj
o WEZjj
> Non-prompt/fake leptons
o Charge-flipped electrons

Control regions defined

} Data-driven estimates

SHANHH

- 1= my=500GeV, [V \[?=0.2
- = my=10TeV, Vo ?=1.0
------ Weinberg, A/ICT1=3TeV

............

='=m\=500GeV, |VeNV:LN|=O'2
= = my=10TeV, Vo Vinl=1.0
------ Weinberg, A/Cg''=3TeV

0

Data / Bkg.

Binned fit in sub-leading lepton p7 in SR & CRs

1.25

1 W//%Ww /WW/ 3
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High mass LFV dilepton resonances

Search for leptonpp —» X — prpr¥

S?[a rg?rstargetlng high-mass, back-to-back ey, er, ﬁmprovements on earlier analysis (Phys.Rev.D 98 (2018) 9, 092008) )
Htp * 4xluminosity

Broad range of interpretations: *  Improved object reconstruction

> 7' boson * Improved background estimation

. . . . . * Simultaneous fit to SRs and CRs

o T-sneutrinos in R-parity violating SUSY

° Quantum black holes (ADD & RS models) Qmprovement of 0.6, 0.3 and 0.4 TeV in ey, et and ut on previous Z' Iimits)
—10~" =101 = 107"
ﬁ 10 — Observed limit '.é 10 — Observed limit i 10 — (E)bsel'\t/eéi Il'im'itt
= ---E ted limit = . ---E ted limit — --- Expected limi
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T [CJExpected + 26 T |:|Expec~:tedi2c T QBH ADD n=6
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o ‘ @ 13 o
om m 10 g
0107 X @ 404
s 5§10 ©
£107° £ 5107
3 ATLAS 3 10°5| ATLAs £ f ATLAs .
° 107°F (5=13 Tev, 139 fb” 2 Vs=13 TeV, 139 fo" o 107F (=13Tev, 139107 ™
g Z'—eun é V.- eu 2 QBH — epn ‘
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Measurement of W-boson branching ratios

Precision test of lepton flavour universalityin W — ev and W — uv deacys

Measurement of W-boson branching ratios through analysis of tt leptonic decays (ee, uu, eu plus one or two b-

jets)
R — Br(W — uv)
W Br(W - ev)

Systematic uncertainties in tt and background modelling cancel, but still limited by ID uncertainties on electrons &

muons
Instead measure: ule R}y Ingredients for fit
Ryz; = o Number of tt events in ee, uu and eu channels
/Rg"/ee o Separate counts for events with one b-jet and

events with two b-jets
o Number of eventsin Z - eeand Z - uu
Then convert RY: back to Rﬁ// ¢ using precision

measurement of R" /%€ made by LEP — Fit to eight regions

The parameterisation used is somewhat complicated, see backup for detailed description
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Measurement of W-boson branching ratios

Precision test of lepton flavour universalityin W — ev and W — uv deacys
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Summary

Comprehensive leptoquark program targeting a range of benchmark models and
value is maximised through statistical combinations

Ability to probe a broad variety of searches exotic physics models with LFV
signatures, from heavy neutrinos to quantum black holes

Delivered precision measurements of the W boson branching ratios to set world
leading constraints on lepton flavour universality

Further reading:
o Review of ATLAS exotics searches: arXiv:2403.09292
o List of ATLAS publications: https://twiki.cern.ch/twiki/bin/view/AtlasPublic/Publications
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Leptoquarks and their properties

Can be either be Scalar (spin-0) or Vector (spin-1)

Vector leptoquarks can have an additional Yang-Mills (YM) coupling to gluons, those that don’t
are referred to as having Minimal Coupling (MC)

Scalar leptoquarks which have charge 2/3e are called LQ" and those with charge 1/3 are
labelled LQ?

Scalar leptoquarks which exclusively couple to the third generation are called LQ%"d. Those

which can also couple to 2" and 15t generations are called Lerr‘;ﬁ(

See review of LQs in arXiv:1603.04993
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Leptoquark searches | L;;}\<3 i
Double production: #vbt g E g |

Search focusing pair-production where one LQ decays to a neutrino
o Up-type scalar and vector leptoquarks

o Down-type scalar leptoquarks

L B LI e e s o e o )
ATLAS -+ Data ----Pre top rew.

Is = 13 TeV, 139 fo” it W W-jets
Top reweighting [ Single top [lti+V
[]Diboson [Wltt+H
[JZ+jets 7z Uncertainty

Signature is single high-py lepton, high EXSS & at least one b-jet

Events / 75 GeV

Signal-background separation done by neural network using NeuroBayes

1 lIllIIJl L

— Applies Bayesian regularisation to input features to improve
generalisation and reduce overtraining

11 IlIIIJl 1 IJIllIII

Main backgrounds:

A S

o tf } Corrections applied from dedicated reweighting region
o Single top ‘
. Dedicated control regions 2
o W+jets =
g 3
. . = . . . . ®7 100 200 300 400 500 600
Normalisations of tt, single top and W +jets obtained from fit p. {1 [GeV]
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Leptoquark searches

Double production:#vbt
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Leptoquark searches

Double production: tft€ - Summary of cuts

3¢
CR VR SR
3EVV 32 3(IntC 3(MatC | 3(VR | 3{SR-e 36SR-u
e/ p selection M (SS pair), L other
e/p combination 3e/2elpu/2ple/3u | 3e/2elpu ‘ 3p/2ule
Total charge +1 - +1
e internal conversion Yes Inverted Yes Yes
veto (£yorfr) (6 and £5)
e material conversion Yes Yes Inverted Yes
veto (6yand &) (€ or &2)
Number of jets =2 =0 =2
Number of b-jets 1 >2 0 > 1
pi. [GeV | > 20 (SS pair), > 10 other > 20
m@3=5F [GeV ] > 12
ImES=SF —mz| [GeV ] <10 > 10 > 10
|meee —mz| [GeV | — < 10 —
m;‘}“ [GeV ] — < 200 > 200
megt [GeV ] — — > 500

4¢
VR SR
4{VR 4{SR-¢ 4(SR-p

e/p selection L
e /u combination 4e/3elp/2e2p/3ule /4y | 4e!3elp/2e2u (lead e) | 4u/3ule !/ 2u2e (lead y)
Total charge 0
Number of jets =2
Number of b-jets =1
Py [GeV ] > 10
m@375F [GeV ] > 12
[m@5=SE —mz| [GeV ] > 10
min [GeV | < 100 = 100
e [GeV ] — > 500
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Measurement of W-boson branching ratios

Precision test of lepton flavour universalityin W — ev and W — uv deacys

tt — eu: Number of events given by

tt ptt
el _ £y el ey _eu k ek . - - =\ 2
N =L oecugbp2e,” (1= Gyl ep”) + Timprg STIEN; < 1b-tagged jet b ( N2 Ngt)
F e e 2 ewk .
N;* =L ore€engénCy’ (€5")" + imbrg SEIEN;" < 2 b-tagged jets
3
: Integrated luminosity @ >_<10 . , _
S - ATLAS Data ]
_ o - -
0: tt cross-section 5 200 - Vs=13TeV, 140 fb” E :It\lt E
3 Ceu O Z+jets ]
€¢,: Opposite-sign ey selection efficiency % 400 i E hDA'iZ‘_’ISSTepmn -
~ g - Systematic unc. ]
gélﬂ: Term to account for possible deviations in simulated branching ratio 300 - B
le”: Correlation coefficient to account for the tagging of two b-jets not being completely independent (= 1) 200~ ¢ 7
k: Indexes over the four background sources: Wt, Z+jets, diboson and lepton mis-ID 100 —
k. scall Zjets o o | - :
S1,: Scaling factors. Set to one for all backgrounds except S, , Which is a free parameter in the fit - .
' ic 1.02F -
g%, Scaling factor to allow for changes to W or Z leptonic branching ratios & AT @ O .
A o8k . . 3
ek . . 1 2
Ni 5" Number of background k events in channel
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Measurement of W-boson branching ratios

Precision test of lepton flavour universalityin W — ev and W — uv deacys

tt > £¢:Fitin m bins of m,,; number of events in each bin given by

o0 _ 20 ¢ 00 cLOLE 0k eek .
Nit =L ocerngsi2es’ (1= Ches" ) it + Scogs¥ oo fim < 1b-tagged jet

E F ?_TLA:"‘ ' I ‘ ‘:.‘“[‘!3‘3' ' ] E E ?TLA.‘S I ' I élﬁﬁ‘al I ]

Y eu eu ff ti 0k {){),k . P 1055_ 5213 TeV, 140 o' =w = P 134? [5=13 Tev, 140 6" =w =

— s, «— - = E eeb D Z+ets 3 £ E ee2b B Z+ets 3

Nif = L oeeeegiiCyt (e ) + Diembicg S5 051 fim N 2 b-tagged jets B ] L SES .

3 Systematicunc. 3 10° 3 Systematiogne. 3

€pp: Opposite-sign ey selection efficiency 0 E wk ]

gM Term to account for possible deviations in simulated branching ratio

T 1sfF @ 3 T 105F o E
= o .o .8 - = [) L] -
. - . . . . - * ¢ . R oor * .
lefz Correlation coefficient to account for the tagging of two b-jets not being completely independent (= 1)  © **t 50— a3t 8520 e e e
Mee [GeV] Me. [GeV]
_ _ _ () ®)
k: Indexes over the four background sources: Wt, Z+jets, diboson and lepton mis-ID — S e e
ATLAS # Data ATLAS # Data
107 Vs=13TeV, 140 1" =N 10° - Ve=13Tev, 14070" = W
Z +] ets e 2 e e B biesen

B Mis-ID lepion
Systematic unc.

B Mis-ID lepton
Systematic unc.

51 ,»: Scaling factors. Set to one for all backgrounds except ST , Which is a free parameter in the fit

Weighted events / GeV
2
Weighted events / GeV

o Lo vl vl

T T T[T
IRTYT IRANETY 1 AR YT B

gﬁ): Scaling factor to allow for changes to W or Z leptonic branching ratios

20,tt

1 2'm: Fraction of events appearing in each m bin of m,, for tt signal Ewfs . § o
8 ook * * E S8 o095 * E
f# k . B 3 . 40 60 80 100 120 140 180 180 200 40 60 80 100 120 140 160 180 200
12 Fraction of events appearing in each m bin of my, for k background o m,, [Gev] (d) m,, [GeV]
euk .
N, 5" : Number of background k events in channel
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Measurement of W-boson branching ratios

Precision test of lepton flavour universalityin W — ev and W — uv deacys

Reparametrize R{,‘V/e in terms of the average branching ratio in SM W and deviation from SM A,

R,u/e _ Br(W-uv) _ wW(1+Aw)
w Br (W—ev) W(1-Ay)
A RIC 1
W T REIeyq

Also need to account for W — © — e/u. Assuming Br(W — tv) is constant, then
98k = fof (1 = M) + fif (1= D) + f5¢

96 = for' U = b))+ 8y) + 5 + £

it = fi (L = bu)? + i1 (L= b)) + £

Where £ are the fractions in selected dilepton events where n leptons were the result of W — 7 — e/u. These fractions are determined from simulation
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Measurement of W-boson branching ratios

Precision test of lepton flavour universalityin W — ev and W — uv deacys

Reparametrize R?”/ee in terms of the average branching ratio in SM Z and deviation from SM A,

phu/ee _ BrZomy) _ Z(1+4z)
z T Br(Z-ee) Z(1-Ay)
Z= R = D/RF + 1)

Biases in lepton isolation efficiency in the busy hadronic environment of Z+b-jet events are accounted for by an additional ratio R;flfl/)ee and

Azep = (REME — 1) /(REVS + 1)
From this we can get the gLf{,, factors for Z+jets events:

gies = (1= A)(1 = Agup)

ee

Z+jets _
ey =1

.
G = (1 + D)1 + Agyp)
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Measurement of W-boson branching ratios

Precision test of lepton flavour universalityin W — ev and W — uv deacys

To reduce sensitivity to electron and muon identification uncertainties, fit not performed to R{,‘V/e directly, but to

R“/e and R’Z“‘/ee
/e “g E T I 3
ule Rﬁ, Br(W-puv) Br(Z-ee) S = e ® =
RWZ = = : > B ¢ Data ]
[qunree  Br(W—ev) < Br(Z-up) © | ATLAS 3 Zeelup |
z T 10" . 1 Diboson =
2 E {s=13TeV, 140 b’ pr— E
uu/ee )] - Zll 0/t 3
By dividing by [R; we get exactly one power of muon & electron ID efficiencies in both numerator and g ol mm Wi ]
; 10 Bl Mis-ID lepton =
denominator = Systematic unc. 3
R’Z‘”/ee is determined from counting events in inclusive Z — ¢¢ data. N5¢ and N;“ given by:
ee __ eek
NZ® = Loz p0€7-0e(1— D7) + Xpa =bkg SZ N
uu _ Kk —
N;" = Loz pe€z-pu(1+ A7) + Xg—pkgSz sENy T 1.005F E
i A e e
Where: 3 0.995F _ , 3
€ & €; — pu: Selection efficiencies Zoee Zonu
Zoee & €2 7 HiE Z-channel

k: Indexes over backgrounds: diboson, Z — 17 — ee/uu, tt, Wt and mis-ID leptons. Backgrounds determined from
simulation except for mis-ID leptons which were determined from a data driven estimate

SéE: Scaled to fitted value of o, all other s¥ values set to unity
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Measurement of W-boson branching ratios

Precision test of lepton flavour universalityin W — ev and W — uv deacys

The fit is done to the observed event counts Nf“ and N;“ in the tt — eu channel, observed event counts in bins of my, in the tt — ee/uu channels fon, Nifn
and the observed number of events in Z — ££ channels N£¢, N;“

There are 10 fitted parameters:
° O
° Oz-p¢
° Rﬂ/e
wz
. Rizm/ee
o The three b-tagging efficiencies ef,’[’

Z+jets _Z+jets
> The scale factors s; ! ) Sg )

Ruu/ee

> Z+jetsisolation efficiency parameter R,

Apart from integrated luminosity and mis-ID lepton background all other parameters are determined from simulation

From the fit it was found that:
RE/¢ = 0.9990 + 0.0022 + 0.0036
RE#/®® = 0.9913 4 0.0002 + 0.0045

Use more precise LEP & SLD measurement of R4*/¢ = 1.0009 + 0.0028 for final calculation of RA/°

RIYe = RUJe [REM®® = 0.9995 + 0.0022 (stat) + 0.0036 (syst) £ 0.0014 (ext)
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Leptoquark searches

Single production: btt

Select events containing a b-jet and TjepThag OF ThadThad PaIr

Consider vector leptoquarks with charge 2/3e and scalar leptoquarks with
charge 4/3e

Non-resonant leptoquark interference with SM at low b-jet pr

2 1°E aias o Data
o -1 -
Unclear how to model and very model dependent B 10 L oy o™ _
Top-CR Il Jet— 1 fake

4
10 - Others

— Perform search for leptoquarks in high b-jet p7 SR . .

— Perform model-independent search in both high/low b-jet p; SRs

Main backgrounds:

== [ 1
— . g. 14_| | T T T I T T T ‘ T T T I T T T
;t/&*smgle top } Modelled by MC with corrections derived from dedicated CRs 25 ,?;E_ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\@
° 4/Y 7 ThadThad sloby |y T T
o Jets fa king |eptons } Data-driven estimates ° 200 100 000 8003 [Ge:/(;oo

30
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1
c 10 r,_‘,__High b-jet P, only Exp 4 2g ?
E

Leptoquark searches o

1 Interference with SM neglecteda
Single production: btt

107

102

10°
0 T | T T | T T T | T T T | T : -'9 :l TTT | TTTT ‘ T TTT | TTTT ‘ TTTI | TTTT | TTTT1]
c c
104 — ATLAS o Data W Uncertainty — 104 = ATLAS e Data Others — Lo oo v b v b by
2 E =Ty 1a9n @ eeemy 30 20 F EeuTeen’ g  Uncertsiny 10" 500 1000 1500 2000 2500
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10% - High bjetp, SR 9 Jetor fake - - UM (T 102 10° - High b-jet p SR Two Jet 57 fake -1 UM (57 x10 5 mU‘:'M [GeV]
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n [ i”-'vH.‘::‘-'-'-'-"-'-'-'|'=|"-'w'-‘fhf:}:w-'-'-"-'-'-'-':f'-\'-'w"-‘u' _E — o ’ % Total (Obs.limit + 1) -
N 0000 e i 10 S A A - - g?,f CL - Total (Exp.limit + 1) ]
8 3 :_ U1 model, High b-jet P only Preferred by B anomalies _:
o — Interference with SM neglected Excluded region -
1 P ey 1 25 o
L1l | I | L1l L1 L1l L1 L1 1] = -
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Events / bin

Data/Pred.
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=y
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Leptoquark searches

Double production: btbt

E T T T T T T T 3 g
E —e— Data 3
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JHEP 10

High mass LFV dilepton resonances S

Search for leptonpp —» X — prpr¥

Search targeting high-mass eu, et, ut pairs Main Backgrounds:

Th int tati ] o tt Control regions defined and

ree interpretations: s WW normalisations obtained from fit
o Z' boson
. . L . o Fake/non-prompt leptons | Data-driven estimate
o T-sneutrinos in R-parity violating SUSY ./ P ptiep J
> Quantum black holes (ADD & RS models) o W+jets }Sizable in T-channels where jet fakes a lepton.

Dedicated CR to extrapolate yields to SR

; :
How to reconstruct mey? . _ (E™SS ., ¢, }\

Region | Channels ‘ Requirements

ad Nominal A¢gg
SR ey, et and ut Adeer > 2.7, no b-jet, mep > 600 GeV
tf CR eu, et and ut Agper > 2.7, at least one b-jet, meer > 600 GeV
Reversed Adpg:
o Low Ageer tt CR eu Agre < 2.7, at least one b-jet, meer > 600 GeV
Assume neutrino is WW CR ep Adeer < 2.7, 10 b-jet, mep > 600 GeV

colinear with Ty 54
with momentum
\ equal to EJ"$® /
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High mass LFV dilepton resonances

Search for leptonpp —» X — prpr¥

§ b i Eindmd [ . \ 107 T .
G st e Sreany, Improvements on early run 2 analysis gf;:;::m
10 oo (arXiv:1807.06573) 102 M Eoected o
_ 1 e ] *  4xluminosity -+ RPV¥. (NLO)
Fit to m, 105 " ] * Improved object reconstruction
3 L .

spectrum * Improved background estimation

—_
9
-

95% CL limit on & x BR(Vt — eu) [pb]
o

i3 e Simultaneous fit to SRs and CRs |
T SUCFIS W : jsfanas
1.25F 5= eV, 3
o ; H
S e e Improvement of 0.6, 0.3 and 0.4 TeV in ey, et and 7 oepn
w® 0.75F i A . T —6|..f.|.u.l.H.I.‘..IH..IH..IH..I‘...
R —— o QT on previous Z limits j 107795 2 25 3 35 4 45 5
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W E o channel CRRLET ™ G fs=13Tev. 130" e’ M ey = . - Expected limit = ---- Expected limit
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o 107F ' L L 00 ATLAS . E ATLAS
@125 N = Ye=13 TeV, 130 o 210°E [s=13Tev, 13916
I S—" o ki ) 7 sen O :
& 0.75F t *og o o { J 1 1 { J - QBH — ep
O o5t . E 10'71"“““""""5"”6““7"‘B L°o10_7"..|....|....|....|".a.H\HH\‘M.‘
10 - o oW "3 4 5 6 7 8 9
m,. [GeV] m,. [TeV]

my, [TeV]

RECENT LEPTON FLAVOUR RESULTS FROM ATLAS | NUFACT 2024 | BEN WILSON | 17/09/2024



https://arxiv.org/abs/1807.06573

	Slide 1: Recent lepton flavour results from ATLAS
	Slide 2: Lepton-flavour violation at ATLAS What can ATLAS search for and why?
	Slide 3: The ATLAS detector
	Slide 4: Leptoquark searches Introduction to leptoquarks
	Slide 5: Leptoquark searches Single production: b tau tau 
	Slide 6: Leptoquark searches Double production: b tau b tau 
	Slide 7: Leptoquark searches Double production: t ℓ t ℓ
	Slide 8: Leptoquark searches Double production: t ℓ t ℓ
	Slide 9: Charged-lepton-flavour violation in top decays Leptoquark search and EFT interpretation in mu tau q t  interactions
	Slide 10: Charged-lepton-flavour violation in top decays Leptoquark search and EFT interpretation in mu tau q t  interactions
	Slide 11: Leptoquark searches Statistical Combination
	Slide 12: Leptoquark searches Statistical Combination
	Slide 13: Heavy neutral leptons Search for TeV-scale heavy Majorana neutrinos
	Slide 14: Heavy neutral leptons Search for TeV-scale heavy Majorana neutrinos
	Slide 15: High mass LFV dilepton resonances  Search for lepton p p goes to cap X goes to ℓ to the plus or minus , ℓ prime to the , minus or plus end superscript
	Slide 16: Measurement of bold italic cap W-boson branching ratios Precision test of lepton flavour universality in cap W goes to e nu  and cap W goes to mu nu  deacys
	Slide 17: Measurement of bold italic cap W-boson branching ratios Precision test of lepton flavour universality in cap W goes to e nu  and cap W goes to mu nu  deacys
	Slide 18: Summary
	Slide 19: Backup
	Slide 20: Leptoquarks and their properties
	Slide 21: Leptoquark searches Double production: ℓ nu b t 
	Slide 22: Leptoquark searches Double production:ℓ nu b t 
	Slide 23: Leptoquark searches Double production: t ℓ t ℓ - Summary of cuts
	Slide 24: Measurement of bold italic cap W-boson branching ratios Precision test of lepton flavour universality in cap W goes to e nu  and cap W goes to mu nu  deacys
	Slide 25: Measurement of bold italic cap W-boson branching ratios Precision test of lepton flavour universality in cap W goes to e nu  and cap W goes to mu nu  deacys
	Slide 26: Measurement of bold italic cap W-boson branching ratios Precision test of lepton flavour universality in cap W goes to e nu  and cap W goes to mu nu  deacys
	Slide 27: Measurement of bold italic cap W-boson branching ratios Precision test of lepton flavour universality in cap W goes to e nu  and cap W goes to mu nu  deacys
	Slide 28: Measurement of bold italic cap W-boson branching ratios Precision test of lepton flavour universality in cap W goes to e nu  and cap W goes to mu nu  deacys
	Slide 29: Measurement of bold italic cap W-boson branching ratios Precision test of lepton flavour universality in cap W goes to e nu  and cap W goes to mu nu  deacys
	Slide 30: Leptoquark searches Single production: b tau tau 
	Slide 31: Leptoquark searches Single production: b tau tau 
	Slide 32: Leptoquark searches Double production: b tau b tau 
	Slide 33: High mass LFV dilepton resonances  Search for lepton p p goes to cap X goes to ℓ to the plus or minus , ℓ prime to the , minus or plus end superscript
	Slide 34: High mass LFV dilepton resonances  Search for lepton p p goes to cap X goes to ℓ to the plus or minus , ℓ prime to the , minus or plus end superscript

