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Extending the Standard WIMP Scenario
Weakly Interacting Massive Particle

@ Thermal relic, one new fermion
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Extending the Standard WIMP Scenario
Weakly Interacting Massive Particle
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Extending the Standard WIMP Scenario
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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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A dark sector and light dark matter

dark quarks?
dark forces?

dark
higgs?

dark leptons?

“DARK PHOTON?”
Maintain freeze-out — new experimental sub-GeV prospects

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

o DM does not completely stop
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sub-GeV CMB constraints
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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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ing strengths with the SM: complex scalars

€
0.005
myr /mw =3
0.001 !
T 1 . .
5x107 z v \
g /
Belle 11 20 ab™"
1x107
5x107°
— = 0.1 Excluded .
Belle 11 50 ab™"

/ ap =03
1x1075: R ATERI 4 - — a=05

== Projections for ap = 0.5

my [GeV]
0.001 0.005 0.010 0.050 0.100 0.500 1

LH, G. Mohlabeng, A. Mondol, & T.M.P. Tait (2026), in prep.. Excluded region & projections from Krnjaic et al.
(2022), A snowmass whitepaper:Dark matter production at intensity-frontier experiments.
7/13



Expected mixing strengths with the SM: complex scalars
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Effects at loop level

(02 f

w*

|

8/13



Effects at loop level

w*

|

8/13



Effects at loop level
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licit origin of the dark photon’s mass
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An explicit origin of the dark photon’s mass
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Loops & the dark Hig
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Loops & the dark Higgs
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Direct detection
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Direct detection
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Direct detection
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Tree-level dark Higgs scenarios
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Tree-level dark Higgs scenarios
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Heavily constrained if 7,, # 0 No DH effects
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Safe if 7,, = 0 (earlier loop effects)
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Tree-level dark Higgs scenarios
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Tree-level dark Higgs scenarios
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Summary

Expectation:
mediator and DM mass choice — well-defined experimental target

Explicit symmetry breaking:

range of thermal scenarios

At 1-loop level:

predictions evade more experimental bounds

Dark Higgs mass < DM mass:

NOT ruled out &
significant deviations from standard scenario appear
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