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nding the Standard WIMP Scenario

Weakly Interacting Massive Particle

@ Thermal relic, one new fermion
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I Normalized to equilibrium number density when mass = temperature; 100 GeV WIMP; SM = Standard Model.
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Extending the Standard WIMP Scenario

Weakly Interacting Massive Particle

@ Thermal relic, one new fermion
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A dark sector and light dark matter

dark quarks?
dark forces?

dark
higgs?

dark leptons?

Image adapted from Gori & Williams (2022), Dark Sector Physics at High Intensity, arXiv:2209.04671.
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dark quarks?
dark forces?

dark
higgs?

dark leptons?

New light mediator (“dark photon”)

e Maintain freeze-out: matches observed relic abundance in sub-GeV range

e DM abundance provides experimentally accessible scenarios

Image adapted from Gori & Williams (2022), Dark Sector Physics at High Intensity, arXiv:2209.04671.
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sub-GeV CMB constraints

—
>
= =
O w
= g
< T ]
£ 3
o <&
Z, 810°
10-10
107
1 5 10 50 100 500 1000
DM mass
Temperature

5/11



sub-GeV CMB constraints
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sub-GeV CMB constraints
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Some viable alternatives

o Late-time asymmetry

@ Velocity supression:
C 1 1 2
omplex scalar (.n,v) X v,
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» Direct Detection of Sub-GeV DM
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Krnjaic et al. (2022), A snowmass whitepaper:
Dark matter production at intensity-frontier experiments.
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LDM thermal relics: direct detection & accelerator targets

» Direct Detection of Sub-GeV DM
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Origin of the dark photon’s mass

dark photon

complex scalars
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Origin of the dark photon’s mass

Additional dark sector interactions
dark photon

dark
higgsT

complex scalars

+decays, when applicable
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Scalar LDM & a light dark Higgs
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(2022) A snowmass whttepape'r Dark matter production at intensity-frontier experiments.
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Scalar LDM & a light dark Higgs
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Scalar LDM & a light dark Higgs
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Scalar LDM & a light dark Higgs
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Prospect of a heavy mediator
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Direct detection
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Summary

Expectation:

mediator and DM mass choice — well-defined experimental target

Explicit symmetry breaking:

range of thermal scenarios

Light dark Higgs:
existing bounds can significantly weaken, &

detection opportunities broaden
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Model

Ling = ce@y" AL (1)

Laark O |DLY> + |Dso> =V (4, 9) (2)

V (¥, 8) = pi | + Mg v + (um@™? + c.c.) + Ao P[0 + p3[8]> + Aolo* (3)
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Light dark Higgs, some calc details
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