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LHC DM WG in a nutshell
⟶ Long history: first open meeting of the LHC Dark Matter WG in 2015

○ WG activity built on the experience of previous ATLAS-CMS Dark Matter Forum

○ Cross-experiment and theory effort!

○ main goal: 
● Defines DM search benchmarks and interpretations.

○ Publishes white papers codifying these.

● Encourages and facilitate discussion across the LHC experiments and theory.

● Develop and follow relevant tools, and precision calculations for signals and 

backgrounds.

● Interfaces with theory and other experimental dark matter searches.

⟶ General

○ documents: https://lpcc.web.cern.ch/content/dark-matter-wg-documents

○ meetings: https://indico.cern.ch/category/7246/

○ website: https://lpcc.web.cern.ch/content/lhc-dm-wg

○ stay up-to-date: mailing list announcements, mailing list technical

Contact us! 

… and big thanks to Spyros Argyropoulos, James 
Frost and Zirui Wang for all their continuing 

work

 Replacement TBC

Now a sub-group of LHC BSM Working group!
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How can we study DM interactions with SM?
⟶ Very large set of possible DM masses can account for observed final relic density

⟶ Over the next decade, need of unified strategy to maximize discovery potential
○ many compelling simple/minimal models accessible via planned/proposed experiments, colliders, and observatories across 

experimental frontiers

○ understanding and harnessing complementarity between techniques and technologies is essential

○ DM discovered? Complementarity needed to triangulate fundamental nature of DM - unique ability of colliders to probe 

interactions

○ DM not found?  We will still gain important information on its properties

Assuming DM-SM interactions 
enables different searches

○ GeV-TeV (high-energies): extensions of SM at GeV-TeV scale (eg. WIMP models)

○ dark sector: mediators could be heavy, light, and/or long-lived

delve deep… …search wide
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Ongoing DMWG projects in a nutshell 
Topics Expected Timeline

2HDM+a Run3 benchmarks kick-off in October 2024, next meeting discussions ongoing

s-channel model benchmarking update requires 1-2 meetings, discussions today!

Dark Higgs Run3 benchmarks Discussions to be initiated

Darkshowers (now under LHC BSM WG) first LHC wide effort, several studies planned, targeting Spring 2026

Your new idea? …
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⟶ Improve complementarity between different type of searches: eg. important interpretations also from SM analyses

⟶ Investigate couplings interplay to motivate visible/invisible searches

⟶ Essential to start interplay between LLP community and DM Com
plem

ent
ari

ty



Today and tomorrow’s agenda
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⟶
Topics of discussion for this meeting:

● Follow-up from t-channel whitepaper: how to go ahead 
with t-channel model benchmarking

● Work plan for the s-channel DM model benchmark 
updates

● Overview of ATLAS and CMS dark matter search 
programme  and how the LHC DM working group can 
assist the collaborations

● Several contributed talks of (new) DM models of interest

Please remember to follow the CERN Code of Conduct! :)

The meeting will be recorded.


