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Leave No Stone Unturned
Requiem for a WIMP

1. Theory: everyone’s alternatives (future)

2. Experiment: larger or lighter (future)

3. Both: new DM & signals (present)
i. DM scattering off electrons (Essig, Mardon, Volansky [1108.5383])

ii. Boosted DM (Agashe, Cui, Necib, Thaler [1405.7370])

iii. Self-Destructing DM (Grossman, Harnik, Telem, Zhang [1712.00455])

iv. Fermionic Absorption DM 
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Outline

Motivation

Charged Current

Neutral Current
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Target Isotope Dependence

Stable → “Induced” Beta Decay

Threshold ~ MeV

Large Experiments

Robert McGehee



“Direct” Constraints

“Direct” → don’t rely on Χ being DM

LHC constrains mediator

Operator + Model dependent
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(Belyaev et al [1807.03817])
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Decay Constraints
Essig, Kuflik, McDermott, Volansky, Zurek [1309.4091]
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Decay Constraints
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Induced β− Decays
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• 𝑒−! • NR! • γ! • N’ Decay!
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Induced β+ Decays
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• May be only signal (ADM) • Focus on Hydrogen 
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Neutral Current
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LiH proposal by Budnik 

et al [1705.03016]



Summary
Relaxing DM stability assumptions allows for novel signals 
and operators.

Charged current operators induce β± decays with NR, 𝑒±, 
and γ signals.

Neutral current operators yield peaked, correlated nuclear 
recoil (NR) signals.

New searches at existing experiments can probe both neutral 
and charged current operators.

Stay tuned for absorption by electrons!
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Fermionic Absorption by 
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Decay details
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Decay details: Charged current model
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Decay details: Neutral current model
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Target Isotope Dependence

Stable → “Induced” Beta Decay

Threshold ~ MeV

Large Experiments
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Target Isotope Dependence

Unstable → Beta Endpoint Shifts

Threshold ~ MeV

Large Experiments

Sufficient exposure hard

Best bet: tritium beta decay
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PTOLEMY benchmark [1902.05508]



Robert McGehee



Robert McGehee



Robert McGehee



Robert McGehee



Robert McGehee

O, Ca, & W



Robert McGehee



Robert McGehee



Robert McGehee



Robert McGehee



Robert McGehee



Robert McGehee



Robert McGehee


