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11 years (!) of cross-community effort (ATLAS, CMS, LHCb & theory)

Main goal: prioritized list of benchmark models for collider searches, including parameter scans and promoting 

theory-experiment cross-collaboration, recommendations for result presentation, discuss complementarity with other DM 

experiments

⟶ Community: Main mailing list has over 500 members spanning across experimental and theory front

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

⟶ details of ongoing task forces: https://lhc-bsm-wg.docs.cern.ch/taskforce/

⟶ stay up-to-date: mailing list announcements

LHC DM WG in a nutshell

Contact us! 

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: Necessity of unified strategy to maximize discovery potential
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Multiple observations, experiments and coherent theories are 

needed for DM discovery

● Observations motivating DM arise from astrophysics & cosmic 

probes

● Theoretical frameworks are crucial to put different 

observations into context

● Direct Detection → can discover DM with cosmological origin

● Indirect Detection → can probe decays of cosmological DM 

into SM particles

● Colliders / accelerators → can produce DM and probe its dark 

interactions

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



The role of LHC DMWG (mid 2010s)
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The role of LHC DMWG (mid 2020s)
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Dark 
QCD

Now edited

2HDM+a

t-channel



Ongoing DMWG task force - 2HDM+a Run 3 
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Follow up from successful Run-2 whitepaper effort which yielded 
many ATLAS & CMS searches. Summary paper: link. 

Preliminary plan for the white paper (tentative timeline Summer 
2027):
Baseline: highest priority

● Type-II in Run-3 
● Baseline Type-I exploration (Most sensitive signatures)

Nominal: standard priority
● Nominal Type-I exploration (extended signatures)
● Type-I/II with Non-degenerate Higgs masses

Optimistic: can be added if we have more person power
● Extend Type-I with mis-alignment
● Connection with DD/RD, toponium, CPV

The task force is coordinated by:
ATLAS: Spyros Argyropoulos, James Frost, 
Tetiana Moskalets
CMS: Debabrata Bhowmik, Shin-Shan Yu, 
Zirui Wang
Theory: Jose Miguel No, Uli Haisch

Task force meetings: 
https://indico.cern.ch/category/21615/

https://www.sciencedirect.com/science/article/pii/S221268641930161X?via%3Dihub
https://indico.cern.ch/category/21615/


Ongoing DMWG task force (joint w/ other WGs) - Dark Showers
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1st LHC wide effort for harmonising dark QCD model space for 
Run-3 searches. 

Focus of this white paper: QCD-like scenarios (tentative timeline: 
Winter 2026, submit to journal by spring 2027)

● Having first proposal of simplified models for vanilla (+more) 
darkQCD signatures validated by comparison to complete 
models 

● Exploring interplay between distinct prompt and long-lived 
dark QCD signatures

● Recommendations for generator versions and setups for full 
Run-3 analyses

Topical working teams identified:
● Generators for dark showers (only Py8 and H7 currently)
● Higgs mediated dark showers (new!)
● Emerging (semi-visible) jets (new!)
● Semi-visible jets

The task force is coordinated by:
ATLAS: Jackson Burzynski, Sukanya Sinha
CMS: Cesare Cazzaniga, Kevin Pedro
Theory: Christiane Scherb, Felix Kahlhoefer

Weekly task force meetings: 
https://indico.cern.ch/category/20694/

https://indico.cern.ch/category/20694/


Ongoing task forces (TLDR) 

Topics Expected Timeline

2HDM+a Run 3 benchmarks Task force defined. If you are interested, reach out to 
coordinators to contribute. White-paper targeting 

Summer 2027

Dark showers (joint task force between DM & LLP 
WG!)

Work actively underway. White-paper targeting Winter 
2026/early Spring 2027

Dark Higgs Run 3 benchmarks Discussions to be initiated. If you are interested, 
please reach out to us!

Your new idea? …
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Today’s Theme: New models that have not yet been covered by DMWG efforts, or signatures 
that require new experimental techniques. Meeting to identify potential task forces!



LHC BSM 
WG kickoff     
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Please remember to follow the CERN Code of Conduct! :)

The meeting will be recorded.

Today’s agenda
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The role of LHC DMWG (late 2020s)?
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Dark 
QCD

2HDM+a

New DM  
models?

Watch this space!


