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Dark matter complementarity in Snowmass
https://gordonwatts.github.io/snowmass-loi-words ● How should we think about different searches 

for dark matter?

● We are in an exploratory phase where new ideas 
can be implemented on short timescales, 
operating alongside longer-term projects (eg 
HL-LHC, FCC, Gen-3 direct detection)
→ Key point for DM discoveries and 
characterization: work together!

● Snowmass DM complementarity report 
(arXiv:2211.07027, extended version 
arXiv:2210.01770) was written with input from 
all Frontiers, summarizes general strategy + 
provides specific case studies



Aspects of complementarity
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● Different approaches to DM search 
allow us to probe different 
fundamental properties of DM (will be 
necessary to fully identify the DM and 
understand its physics).

● Different approaches to DM search 
offer unique discovery sensitivity to 
distinct scenarios and regions of 
parameter space.

● Results from any one class of 
searches can continuously inform the 
interpretation of other measurements.

● Different DM experiments can be 
co-located and/or profit from the same 
or similar technological infrastructure.



A cross-Frontier discovery strategy
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● Build a portfolio of experiments of different scales
○ Scale up mature technologies that can promise significant sensitivity gains
○ Maximize and make accessible large projects’ science output
○ Develop potentially transformative new technologies to maturity
○ Build experience with (small-scale) project execution and train the next generation
○ Build a broad and compelling DM portfolio and accelerate the pace of discovery
○ Specific example at small-scale: execute DMNI program and similar future calls

● Leverage US expertise in international projects
● Further strengthen the theory program

○ key for new insights, analysis methods, and cross-connections between Frontiers
● Develop mechanisms to support interdisciplinary collaborations that enable discovery

○ also beyond HEP: relevant expertise in nuclear physics, metrology, astrophysics, 
condensed matter, atomic physics, etc

● Dedicated/targeted research funding is key



Backup slides
(images from arXiv:2210.01770 and from the participants 

to the Snowmass DM complementarity meetings!)



Energy Frontier / Cosmic Frontier complementarity
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Energy Frontier / Cosmic Frontier complementarity
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Rare processes and precision frontier / Energy Frontier complementarity
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Neutrino Frontier / Cosmic Frontier complementarity
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Dark matter flowchart [N. Toro, A. Berlin, N. Blinov]

Sketches from complementarity meetings
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Dark matter mountain [N. Toro]
Sketches from complementarity meetings
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Dark matter Aspen landscape [S. Gardner]
Sketches from complementarity meetings


