
Absorption of Fermionic Dark 
Matter by Nuclear Targets

Jeff A. Dror, Gilly Elor, & RM

+= Tien-Tien Yu

PHENO 2020, 5/4/20

PRL 124 181301 [1905.12635]

JHEP 02 (2020) 134 [1908.10861]

(in prep.)

https://arxiv.org/abs/1905.12635
https://arxiv.org/abs/1908.10861


robertmcgehee at berkeley dot edu

The WIMP Paradigm
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Fermionic “Absorption” DM
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Decay Constraints
Essig, Kuflik, McDermott, Volansky, Zurek [1309.4091]
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“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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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 Nuclear Recoils
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• Peaked NR at aaaaaaaaaa • Future experiments
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LiH proposal by Budnik 

et al [1705.03016]
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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 decades of 
unconstrained parameter space.

Stay tuned for absorption by electrons!
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