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Searching for dark matter medlators in dijet final-states

One of the most general BSM
searches at the LHC

o A mediator produced from
quarks/gluons can decay the
same way

Common benchmarks between
ATLAS/CMS help compare results

o e.g.simplified model with a
leptophobic spin-1dark matter
mediator (Z')

Improved sensitivity with the Run 3
dataset motivates updating
benchmarks and alternative
benchmarks for e.g. 3rd generation
searches
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Third generation searches

Case study: ATLAS Run 2 dijet+ISR
resonance search [Phys. Rev. D 113, 119901]

o Simplified model interpretation for

o Different sensitivity between
channels is a product of universal
coupling assumption between
quark generations

How can we maximise the physics
impact of Run 3 searches?
Well-motivated to relax universal
coupling assumption

0.05

ATLAS —— vjj, p";>150 GeV
Vs=13 TeV, 140 fb™ —=— ybb, p"';>150 GeV
95% CL upper limits il p’:>475 GeV

—— jbb, d;>475 GeV

.

200 250 300 350 400 450 500 550 600 650
m,. [GeV]


https://doi.org/10.1103/ggbh-5vmq

Flavoured resonances

e Extensive exploration of models, not just with vector mediators, that can
support preferential 3rd generation couplings in the literature [not an
exhaustive list!]
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Batell, Freitas, Ismail, McKeen (2018) “Flavor-specific scalar mediators”

Davighi, Isidori (2025) “A Composite Theory of Higgs and Flavour”

Glioti, Rattazzi, Ricci, Vecchi (2025) “Exploring the flavour symmetry landscape”

Greljo, Palavrié, Stefanek (2025) “Minimal Flavor Protection for TeV-scale New

Physics”

Greljo, Salko, Smolkovi¢, Stangl (2023) “Rare b decays meet high-mass Drell-Yan”

e Important to consider model parameters (i.e. couplings, mediator masses)
that do not contradict FCNC constraints from meson mixing

Thanks to Tim Cohen and Admir Greljo for discussions.
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https://arxiv.org/abs/2512.04159
https://arxiv.org/abs/2212.10497

Interpretation ideas

e Small light quark coupling (gq) likely Sketch from
needed to increase Z' production ATLAS Heavy Resonance Combination
cross-section ~g  ThLCh TR TEmLR,
Qo g L L AL L R

e We can fix or scan the ratio of the light -
quark g, and b-quark g, couplings - _

T

o What choices of g,_/ g, are viable? Ogjﬁ‘m 201 E
SRR 8p / 8q ™ 2 02 ------=:============ B :

(or other integer) o e =

o What range of couplings should we e
scan? e.g. 0.1up to 0.25, etc. oo T

e Analytical (re-)interpretation, i.e. ~8,

cross-section rescaling (if kinematics
don’t change significantly)


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2022-38/index.php

Outlook

e Sensitivity of 3rd generation resonance searches enhanced for benchmarks with
non-universal mediator-quark couplings

o Motivation to relax model assumption, allow preferential 3rd generation (e.g.
b-quark) coupling

e Within simplified DM models likely possible as a simple cross-section rescaling

o Coupling choices should be informed by flavour physics constraints on
meson mixing (FCNCs)

o Interpretation via single coupling point vs. a scan, can do both
o ->ldeas we are thinking about now for Run 3 searches

e Longer term: it would be beneficial to have a more comprehensive set of
recommendations to allow comparisons of standard benchmarks. We
welcome an effort in this direction



