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Introductions
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Who am I?  
A (relatively new to DMUK) collider physicist, aware that  

many experiments will be needed to determine the nature of DM! 

Why this talk? Looking forward to collaborate and build upon  
(1) the iDMEu initiative 

(1I) activities on dark matter complementarity, possibly with a UK focus 
for the European Strategy for Particle Physics Update 2025

Note: I don’t speak on behalf of any experiment, but I’ve co-organised the LHC Dark Matter Forum and Working Group

https://indico.cern.ch/category/12787/
https://europeanstrategy.cern
https://doi.org/10.1016/j.dark.2019.100371
https://lpcc.web.cern.ch/content/lhc-dm-wg
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The initiative for Dark Matter in Europe and beyond (iDMEu)
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In October 2019, the proponents participated  
in the first JENAS meeting (2025: JENAS at RAL) 

• Common shared interest in dark matter,  
coming from different communities 

• We realised that we all have similar questions… 
○ E.g. “what are your assumptions?” “why do you use this 
technique?” “how will findings in your DM research impact my DM 
research?” “where can we meet and discuss this topic in depth 
after this seminar?” 

• …and that we didn’t have a place to  
learn more or discuss in detail  

Elena Cuoco  
Marco Cirelli 
Caterina Doglioni 
Gaia Lanfranchi 
Jocelyn Monroe 
Silvia Pascoli 
Federica Petricca 
Florian Reindl

Original proponents

Marco Cirelli 
Caterina Doglioni 
Federica Petricca 
Gabrijela Zaharjias 
Silvia Scorza

Current organisers

→ We decided to submit a 
JENAS expression of interest [link]

https://jenas-2019.ijclab.in2p3.fr/
https://indico.cern.ch/event/1440480/
https://indico.cern.ch/e/iDMEu
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iDMEu goals
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Discovering or constraining dark matter requires broad discussion 
… but there is to date no common platform to do so

aims to be this common  
dark matter  

resources & discussion platform 

where the different communities can  
identify cross-fertilization opportunities for mutual benefits,  

with the broader perspective of a complementary set of participants  
(experimentalists, astrophysicists, cosmologists, theorists) 
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iDMEu goals, in a nutshell
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Hans G. Oberlack, CC BY-SA 4.0, via Wikimedia Commons

Website: 
iDMEu.org

• Kick-off (2021) 
• Town Hall meetings (2023) 
• Wishlist: Q&A forum,  

platform to initiate projects 
and collaborations

Collection of  
lectures and  
outreach material 
on website

iDMEu is still developing, 
ideas & feedback welcome at 
idmeu-organizers@cern.ch 

Help develop a 
common dark matter 
story for different 

audiences 

Facilitate (and 
participate in) new 
cross-community 

scientific 
collaborations

Collect dark matter 
resources in an 
online meta-
repository

http://iDMEu.org
mailto:idmeu-organizers@cern.ch
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Who is iDMEu? The curators
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Looking for PIs and ECRs who can help maintain the 
website within MPhys/MScR/Bachelor’s theses (e.g. 

update experiment tables, see next slide)

Reward: invitations to JENA conferences, networking…
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The iDMEu website: a sample
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Example: indirect detection, but we also have lectures and outreach resources 

Fields for available tables:

Current version:  
last updated in 2023

Collect dark matter 
resources in an online 

meta-repository
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The iDMEu town hall at TAUP 2023
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Facilitate (and 
participate in) new 
cross-community 

scientific collaborations

https://indico.cern.ch/e/idmeu-townhall-taup
• September 2023, during TAUP 

• Focus 
• Theory/experiment status 
• European Detector Roadmap (DRD) for 

DM experiments 
• Update from Snowmass 

• Q&A question with the audience about 
website and directions 

• Proceedings of TAUP: https://arxiv.org/abs/
2312.14192 

https://indico.cern.ch/e/idmeu-townhall-taup
https://arxiv.org/abs/2312.14192
https://arxiv.org/abs/2312.14192
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“A story for different audiences”: an example
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Sketch, not realistic

Inspired by:
Dark Matter Complementarity (Snowmass report), arXiv:2210.01770 
T. Slatyer's "Paths to discovery" talk at Snowmass 2022 

Example of a discovery scenario 

Late  
2020s

Mid 
2030s

2040s

Direct detection experiment sees a hint of a signal,  
with characteristics compatible with WIMP DM

99

Help develop a 
common dark matter 
story for different 

audiences

https://arxiv.org/pdf/2210.01770.pdf
https://indico.fnal.gov/event/22303/contributions/245276/attachments/157467/206034/PathsToDiscovery_DarkMatter_Slatyer.pdf
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Sketch, not realistic

Inspired by:
Dark Matter Complementarity (Snowmass report), arXiv:2210.01770 
T. Slatyer's "Paths to discovery" talk at Snowmass 2022 

Example of a discovery scenario 

Late  
2020s

Mid 
2030s

2040s

Direct detection experiment sees a hint of a signal,  
with characteristics compatible with WIMP DM
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Direct detection experiment (using another 
technique) confirms these hints

10

Help develop a 
common dark matter 
story for different 

audiences

https://arxiv.org/pdf/2210.01770.pdf
https://indico.fnal.gov/event/22303/contributions/245276/attachments/157467/206034/PathsToDiscovery_DarkMatter_Slatyer.pdf
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Sketch, not realistic

Sketch, not realistic

Inspired by:
Dark Matter Complementarity (Snowmass report), arXiv:2210.01770 
T. Slatyer's "Paths to discovery" talk at Snowmass 2022 

Example of a discovery scenario 

Late  
2020s

Mid 
2030s

2040s

Direct detection experiment sees a hint of a signal,  
with characteristics compatible with WIMP DM
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Direct detection experiment (using another 
technique) confirms these hints

11

Indirect detection experiment observes  
signals of DM annihilation

Help develop a 
common dark matter 
story for different 

audiences

https://arxiv.org/pdf/2210.01770.pdf
https://indico.fnal.gov/event/22303/contributions/245276/attachments/157467/206034/PathsToDiscovery_DarkMatter_Slatyer.pdf
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Sketch, not realistic
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Example of a discovery scenario 

Late  
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Mid 
2030s

2040s
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with characteristics compatible with WIMP DM
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Direct detection experiment (using another 
technique) confirms these hints

12

Indirect detection experiment observes  
signals of DM annihilation

Future collider, built to target particles 
with the mass of the putative DM 
candidate, sheds light on interactions 
between DM and ordinary matter 

Sketch, not realistic

Sketch, not realistic

Help develop a 
common dark matter 
story for different 

audiences

https://arxiv.org/pdf/2210.01770.pdf
https://indico.fnal.gov/event/22303/contributions/245276/attachments/157467/206034/PathsToDiscovery_DarkMatter_Slatyer.pdf
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Just finished: Snowmass DM complementarity
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https://arxiv.org/abs/2210.01770 

…where the previous figures/story come from

https://gordonwatts.github.io/snowmass-loi-words  

Deborah Pinna, Snowmass update @ iDMEu Town Hall TAUP


- 10 thematic Frontiers (most relevant for DM: Cosmic/
Energy/Underground…but all Frontiers are!) 

- Community-written Letters Of Intent → o(500) 
Whitepapers, summarised in Frontiers reports and 
finally in Snowmass report (see snowmass21.org)  

- Cross-Frontier report on DM complementarity

https://arxiv.org/abs/2210.01770
https://gordonwatts.github.io/snowmass-loi-words
https://indico.cern.ch/event/1309317/contributions/5507425/attachments/2707065/4699812/DarkMatter_TownHall_DP.pdf
http://snowmass21.org
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Snowmass DM complementarity scenarios
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Four "case studies” to show interplay between different experiments 
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Snowmass DM complementarity scenarios
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Four "case studies” to show interplay between different experiments  
Two examples: BSM-mediated DM and minimal dark photon

Fixed couplings for collider, varying coupling SI x-sec plot also available

showing overlapping regions in colour 
(ideal/necessary for a discovery)

showing that different kinds of experiments are needed 
to cover the relic density target 
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Coming up: the European Particle Physics Strategy Update (EPPSU)
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…

Launched in 2005

https://europeanstrategy.cern/

- Organised in physics groups, one of which 
is dark matter and dark sector  
(chaired by Jocelyn Monroe & Matt McCullough) 

- Community-written inputs (including UK 
input: 2nd drafting session on 9/1) 
summarised in Briefing Book and finally in 
strategy recommendations 

More complete description in talk by D. Bortoletto, Durhamn 2024

https://europeanstrategy.cern/
https://conference.ippp.dur.ac.uk/event/1357/contributions/7843/attachments/6129/8235/ECFA_ESU_Durham.pdf
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Not just CERN-centric: complementarity in the last EPPSU 
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Last European Strategy Briefing Book:

Last European Strategy 
Update document:

https://cds.cern.ch/record/2691414/files/1910.11775.pdf
https://cds.cern.ch/record/2720131/files/CERN-ESU-014.pdf


Caterina Doglioni - 2024/12/11 - WLCG workshop @ CERN

The iDMEu initiativeIntroduction Towards the European Strategy Update

Proposal: update of DM(UK) complementarity plots
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Goal: Build on Snowmass complementarity cases and prepare message/
plots focusing on UK(/European) experimental sensitivities 

• Why?  

• Target a white paper for the European Strategy update (deadline 31/03),  
but can also be used to strengthen UK funding cases  

• Can be in sync with iDMEu goals  

• It doesn’t have to be formally linked, although linking may provide platforms for visibility 

• How?  

• Code to make plots exists in various repositories, inputs from experiments needed 

• would still need some discussion on whether the assumptions work for everyone 

• Who?  

• Past work has been mainly done by MPhys/PhD students (with supervision) 

• Anyone is welcome! Timescale isn’t too long so dedication needed 

• E-mail caterina.doglioni@manchester.ac.uk by 15/01 to be included in further communication 

mailto:caterina.doglioni@manchester.ac.uk


Thanks for your attention!


