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Search for Dark Matter (DM) 

Strong cosmological and 
astrophysical evidencessupport the 
existence of DM.

Assuming SM-BM weak interaction 
enables complementary search 
strategies

Search for direct DM production at 
colliders (e.gLHC)
ǒ sensitive over large kinematic range

ǒ provide complementary information

ƺ can be designed to probe the SM-DM  

interaction in greater detail

2

arXiv:1810.09420

https://arxiv.org/pdf/1810.09420.pdf


Dark Matter searches at the ATLAS Experiment

No direct trace in the detector, but 

could be reconstructed as╔╣
□░▼▼
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arXiv:1506.03116

A large number of qualitatively 

different DM models in three 

distinct classes.
ǒ could lead to non-╔╣

□░▼▼signature

ǒ have their own pros and cons,

ǒ all well-motivated and interesting

Only a selection of recent results are presented today.

Visible particles: ɔ, 
jets

ATLASdetector transverse plane

Interaction 
point

DM

DM

╔╣
□░▼▼+  X (jets, h, Z,ɔand etc. ) 

https://arxiv.org/abs/1506.03116


SM Higgs Portal: Higgs Ą Invisible

ǒ Combination of five independent 

╗ᴼ╘▪○searches using full Run 2 data.

ǒ Further combination with Run 1 data
ƺ with BR(HἍinv) < 0.107 (0.077) @ 95% C.L.

ǒ ὄᴼ <0.093 at 90% CL  interpreted on 

„WIMP-Nucleon
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arXiv:2301.10731

https://arxiv.org/abs/2301.10731


First dedicated search result with full Run 2 dataset.

Dark Mesons Ÿttbb/tttb

Simplified ӑgaugephobicӒὛὟς model
ǒ fully defined by ά ȟά ȟὔ τ

ǒ „ͯ – ά Ⱦά (< 0.5)

ǒ dominant final states: ttbb or tttb

Fully hadronic top decay channel:
ǒ dominant bkgd: multi-jet, ὸӶὸand ὠ+jets
ǒ signal region: no lepton, 

3 b-jets, two large radius jets as Ⱬ╓candidates

No significant excess over the SM bkgd
expectation
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“ reconstructed 

using large 

radius jet



Massless Dark 
Photon Searches 
through Higgs decay

Coupled with the Higgs boson 

through a U(1) unbroken dark sector

Recent ATLAS results targeting  VBF

and ZHproduction

New analysis search for dark photon 

from heavy Higgs decay (0.4 ӛ3 TeV)

ǒ ggF and VBF production modes

ƺ ggF signal acceptance limited by high Ὁ

and  single photon trigger threshold

ǒ RECAST strategy reinterpret 

previous ‎ Ὁ results
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Efforts to combine all three 

analyses are underway

ǒ to place better constraint on H(125)Ą‎‎and 

explore a wider ά range

ggFVBF ZH 

https://arxiv.org/abs/2109.00925
https://arxiv.org/abs/2212.09649
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2023-003/
https://arxiv.org/abs/2011.05259


Massive Dark Photon ( ὃ) Search With Rare Z decays
ǒ Dark Higgs-strahlungprocessȟ╩ᴼ═▐╓with

ƺ ά ά ά , 

ƺ ὃ is the lightest particle in the DS, ὃᴼ ὪӶὪ(SM)

ƺ ὴὴO ὤᴼὃὬᴼὃὃὃᶻᴼτὰὢ

(at least two same-flavour opposite-charge lepton pairs in 

the final state)

ƺ sensitive to ‌‐ȟthe coupling of ὃ toὬ

7

ǒ Dominant bkgds: ÑÑO τὰ

ǒ Final discriminant: ά

ǒ The data are found to be 
consistent with the SM 
background prediction.

ǒ previous search at Belle via 
ὩὩ ᴼὃὬ ᴼὃὃὃ, 
ὃᴼὩὩȟʩỪʩừӅGJʭỪʭừ

♪╓Ⱡ

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.114.211801

