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Panel Discussion Il:

Expanding Dark Matter Searches
Beyond the WIMP Paradigm



Theory Space of Particle DM Is Va

What motivations
should guide decisions
about which spaces to
investigate? How do
we decide what is a
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Which directions
should technology R&D
be motivated?

Light Extra Dimensions

Force Carriers

Which directions
should theory R&D
resources be focused?

To what extent should
resources be
transferred from WIMP
searches to other DM
paradigm searches?
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Other Categorizations of DM
Candidates Can Be More Appropriate

Some dark matter candidate particles

Dark Sector Candidates, Anomalies, and Search Techniques
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Small Experiments: Coherent Field Searches, Direct Detection,

> >
Nuclear and Atomic Physics, Accelerators Microlensing
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Figure due to EX. Park, adapted by Conrad & Reimer,
Nature Physics 13, 22231 (2017)
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WIMPs

A How should WIMPs be defined?

A Are WIMPs no longer satisfactory DM
candidates?

A Do we (still) care about naturalness when
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viable? If so, for how long?
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A Is there a point where we dump WIMPs? When?



Beyond WIMPs

A Guiding physical principles for theories and
experiment designs?

A Are theories with mechanisms similar to the
WIMP paradigm preferred?

I WIMP-> weak scale mass, weak scale interaction:



SubGeV Dark Matter
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A 1s expansion into sulBeV mass domains good to
do right now?

A How do we feel about the explosion of growth
and i1deas In this area of research?



Ultralight DM,Axions
AxionLike Particles (ALPSs)
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A New ideas for detection are being developed.

A What are the most exciting developments?



Primordial Black Hole DM

Ali-Hamoud& KamionkowskiPhys.RevD95, 043534 (2017) Schutz & LiRhys.RevD95, 023002 (2017)
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A Do the LIGO observations of merging black
holes point to 30 M black hole dark matter?

A What other mass ranges are viable for dark
matter being predominantly black holes?



Non-Trivial Dark Sectors

Ai.e., multicomponent DM, composite DM,
seltinteracting DM, dynamical DM

A Are certain frameworks particularly motivated
or interesting?

A What frameworks are actively being pursued?
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Nuclear Anomalies Small Scale Structure Anomalies AstroparticleAnomalies

A Under what circumstances should these anomalies inform DN
searches?

I To what extent should we act now or walit for stronger evidence?



