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searches for lepton flavor
violation and SUSY
+ tests of Llepton
universality

Chris Pollard, Warwick
o.b.o. ATLAS and CMS
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we're all looking
forward to many
plots like this




many nice results
1n the last year
from the LHC on
these topics!

there 1s just too
much to cover:
there will be a

clear bias toward

the newest results.

be sure to check
out the public
results websites:

ATLAS link
CMS link

results/slide

this talk
([

slide number


https://twiki.cern.ch/twiki/bin/view/AtlasPublic/WebHome
https://cms-results.web.cern.ch/cms-results/public-results/publications/

supersymmetry



CMS new physics 1n jet scaling patterns

search for relatively generic new physics
in multi-lepton + multi-jet events:
focus on jet multiplicity and S, distributions
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CMS new physics 1n jet scaling patterns

interpreted 1in SUSY scenarios
— Tirst dedicated constraints of SUSY production
in the 3/+jets final state.

138 flo” (13 TeV)

500 o — =3 500 pusa —

I CMS x1x2ew x1zx1 Xauds S I CMS x1x2ew x1zx1 Xaudb S
- == Observed=1 NLO+NLL B - == Observed=1 NLO+NLL 5
100 Observed+1s.d. (NLO+NLL) é 100 Observed+1s.d. (NLO+NLL) §
- === Expected=1s.d. o - === Expected=1s.d. o
N — é) <R — g
= 300 S 3 800 S
O s & S
< 200 = £ 200 =
] O ] O
~ Q. ~ Q.
— S — S
100 [~ 7 100 [~ 7
i O i O
I X I X
O ] ] | ] ] ] | ] ] ] | ] ] ] | ] ] ] 8 O ] ] | ] ] ] | ] ] ] | ] ] ] | ] ] ] 8

100 200 300 400 200 600 100 200 300 400 500 600

m%—“ = m%g (GeV) m%—“ = m%g (GeV)


https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-23-015/index.html

ATLAS search

search targets #,B,A°, which e.g. can &
contribute to x anomalous magnetic moment °
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Lepton flavor
universality
+ violation



the LHC has a
history of strong
tests of LFU

for the new
measurement of
B(W — )/ B(W — ev) 1n
it events:

see Federica’s talk

Fur. Phys. J. C 84 (2024) 993
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https://doi.org/10.1140/epjc/s10052-024-13070-4

comprehensive unfolded measurement
split by lepton |5|, flavor, and charge
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ATLAS measurement of high m, production
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no sign of e/u non-universality

— new limits set on effective coupling coefficients
— many unfolded differential distributions for interpretation
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CMS search for LFV i1n Z and Z' decays
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CMS search for LFV i1n Z and Z' decays
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no sign of excess reported by CMS
encroaching on phase space preferred by R,/R,. anomalles.
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constraints on new high-scale r< y 1nteractions:
tighter than existing «, measurements.
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interpreted as constraints on dim-6 EFT coefficients

unfolded cross-sections + SM backgrounds made available
for your further interpretation!
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thanks for your attention!

more related results 1n other presentations:

Izaak Neutelings (leptoquarks)
Alessandro Ruggiero (SUSY)
Federica Fabbri (top)
several 1n the flavor sessions

other new(-1sh) highlights to be aware of:
ATLAS SUSY 1n VBF topologies SUSY-2023-26

ATLAS search for cc+ E™* SUSY-2018-25
DM interpretation of r+ EM* 1link



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2023-26/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2018-25/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-010/




S
ATLAS search for SUSY in VBF topologies 48y

VBF topologies particularly sensitive to
R-conserving SUSY scenarios with a
bino-1like LSP (7)) and
a compressed mass hierarchy.

— 10
> L
D L
q f O, r
s~ 0T -
f <
q S
[ e
~ T ST N
X1 S % <
o, TS 1 ATLAS
1 b Vs=13TeV, 140 fb™ -
- pp — XoX7 . X1 X7, X7X7 . XaX3 (Wino) -
e ~0 - Al limits at 95% CL
- . 05 | — Observed limit (+10theory) —
~ O X 1 | — == Expected limit (+10exp)
X 2 3¢ + Soft 2¢ excluded
q f LEP2 x7 excluded
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ATLAS search for cc+ EMs WUsy,

new dedicated flavor-tagging strategy implemented

:C to 1dentify charm jets
p
ty X1
~~ " leads to limits on 7 and ¢ production
t X1
1
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‘ (see Izaak’s talk this afternoon)
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CMS observation of ppyy — pprr

CMS has observed the process yy — 7z =:h<§% p+
in pp collisions for the first time,
which allows extraction of the

> T
anomalous EM moments of the z-lepton =#4£¥f
: : JRP p > P’
with high precision
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ATLAS analysis of
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ATLAS analysis of high-mass zr production

assuming no low-scale new physics,
can constrain high-scale contributions to a,
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ATLAS analysis of high-mass zr production

Coupling coeflicient Operator
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ATLAS analysis of high-mass zr production “%o,
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