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• What is the role of colliders in the hunt for DM?
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• The complementarity is highly model dependent!
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•Direct Detection:

•Collider searches (minimal scenarios)
s-channel:

SM
DM

DMSM jet

t-channel:
SM DM

DMSM
X

• Large BG (Z/X+jets) 

• Large signal (𝝀 ≫ gSM)

Dark Matter @LHC

� g ⇠ 1� 10�2 WIMPs



WIMPs @LHC
•Some examples:

q

q

DM

DM

Z’



WIMPs @LHC
•Some examples:

q

q

DM

DM

Z’ Z’

q

q

q

q



WIMPs @LHC
•Some examples:

ATL-PHYS-PUB-2020-021

q

q

DM

DM

Z’ Z’

q

q

q

q



WIMPs @LHC
•Some examples:

ATL-PHYS-PUB-2020-021

q

q

DM

DM

Z’ Z’

q

q

q

q



WIMPs @LHC
•Some examples:

Low mass

ATL-PHYS-PUB-2020-021

q

q

DM

DM

Z’ Z’

q

q

q

q



WIMPs @LHC
•Some examples:

Low mass

ATL-PHYS-PUB-2020-021

q

q

DM

DM

Z’ Z’

q

q

q

q

q

q

DM

DM

�



WIMPs @LHC
•Some examples:

Low mass
DD+relic

Collider

ATL-PHYS-PUB-2020-021
C. Arina et al, 2010.07559

q

q

DM

DM

Z’ Z’

q

q

q

q

q

q

DM

DM

�



WIMPs @LHC
•Some examples:

Low mass
DD+relic

Collider

ATL-PHYS-PUB-2020-021
C. Arina et al, 2010.07559
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• Summary: 

• Most minimal models are highly constrained 

• For most models DD constraints are typically 
stronger (where relic is saturated) 

• LHC constraints can be competitive in 
particular scenarios
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•What about collider searches?

Dark Matter @LHC
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Camilos’ talk (Inelastic DM) 
Laura’s talk (FIMPs)

some exceptions: resonant 
scattering, low mass mediator,…
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•Long-lived signatures:

LLPs @ LHC

• Small BG 

• Sensitive to small cross-sections 

• Searches strongly depend on: 

• LLP lifetime 

• LLP decay final states

Many searches do not target DM motivated scenarios
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ms = 1 MeV

ms = 10 keV

⌦DMh2 = 0.12

ms = 1 GeV

QCD-like (hadronic) or 
EW-like (leptonic) 

cross-sections
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c⌧F / 1/(�2mF ) � 1 mm

•Stable mediator 
(at collider scales) 

•No direct 
connection to DM

⌦DMh2 / �2 ms

mF
= 0.12 ) � . 10�10, ms ⌧ mF
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•Leptonic model

ms = 1 MeV

ms = 10 keV
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Reinterpretation efforts

•Tools (under development): 

• SModelS v2.0: can handle displaced SMS topologies 

• MadAnalysis + SFS (fast simulation): prepared to handle LLPs 

• ADL/CutLang: infrastructure for LLPs is being set up 

• CheckMATE v3: will include LLP analyses

•Recasting repo @ GitHub: 
 github.com/llprecasting/recastingCodes

•A lot of effort in the pheno community! 
•LLP workshop 
•Reinterpretation forum

http://github.com/llprecasting/recastingCodes
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• It is possible to measure all 
relevant parameters! 

• Verify the consistency with 
relic abundance
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