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The WIMP Paradigm
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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])
. Boosted DM (Agashe, Cui, Necib, Thaler [1405.7370])

lii. Self-Destructing DM (Grossman, Harnik, Telem, Zhang [1712.00455])
iv. Fermionic Absorption DM
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Fermionic “Absorption”
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Outline

Motivation
Charged Current

Neutral Current
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Fermionic Absorption by

Nuclear Targets

Jeff A. Dror, Gilly Elor, & RM
1905.12635, 1908.10861
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Charged Current

Robert McGehee



Robert McGehee



Target Isotope Dependence

Stable — “Induced” Beta Decay
my > my, = MX)Zﬂ t+me — Maz
Threshold ~ MeV

Large Experiments
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“Direct” Constraints

“Direct” — don’t rely on X being DM
LHC constrains mediator A 2 3 TeV

(Belyaev et al [1807.03817])

Operator + Model dependent

m, S 100 MeV and A 22 3 TeV
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Decay Constraints
X — e e v
X — VUV

X — YV

X — YW

X =YYW

Robert McGehee



Decay Constraints
X — e e v
X — VUV

Robert McGehee



Essig, Kuflik, McDermott, Volansky, Zurek [1309.4091]

Decay Constraints xi- x2e"e” + ISR
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Decay Constraints ww——r—r
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Induced [~ Decays
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Induced B* Decays
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Neutral Current
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Summary

Relaxing DM stability assumptions allows for novel signals
and operators.

Charged current operators induce B* decays with NR, e+,
and y signals.

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

experiments can probe both neutral
and charged current operators.

Stay tuned for absorption by electrons!
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Fermionic Absorption by

Electron Targets

Jeff A. Dror, Gilly Elor, RM, & Tien-Tien Yu
(In preparation)
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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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Process [sotope (Threshold ATl =0, Al =41 )

B~ 4C—= 4N 12C(18.3 MeV, 17.3 MeV), 12C(2.22 MeV, 5.7 MeV)
40 — 9F  180(16.4 MeV, 16.4 MeV), '10(2.76 MeV, 3.75 MeV),
120(2.70 MeV, 1.65 MeV)
s5Te — 31 '89Te(1.42 MeV, 6.62 MeV), '35Te(2.25 MeV, 1.25 MeV),
125Te(3.1 MeV, 1.41 MeV), '25Te(430 keV, 374 keV)
S1Xe — £Cs  '2]Xe(1.19 MeV, 1.33 MeV), '21Xe(570 keV, 355 keV),

Xe(
131Xe(2.23 MeV, 490 keV), 25Xe(1.09 MeV, 1.06 MeV)

5 H—=n TH(1.8 MeV)
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Experiment (Goal Exposure Target EﬁhR

CRESSTII DM 52 kg day CaWOy4 crystals 307 eV
CRESSTIII DM 2.39 kg day CaWOy4 crystals 100 eV

DAMIC DM 0.6 ke day Si CCDs 0.7 keV
DarkSide-50 DM 6786 kg day  Liquid Ar 0.6 keV
EDELWEISS DM .0334 ke day Ge 0.06 keV
LUX DM  91.8 kg yr Liquid Xe 4 keV

NEWS-G DM 9.7 kg day Neon 720 eV
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Experiment Goal Exposure Target B

PandaX-II DM/0v23 150 kg yr Liquid Xe 3 keV
PICO-60 DM 3420 kg day Superheated CF3l 13.6 keV
PICO-60 DM 1167 kg day Superheated CgFg 3.3 keV
SuperCDMS DM 577 kg day Ge crystals 1.6 keV
CDMSlite DM 70 kg day Ge crystals 0.4 keV
XENONIT DM 1.0 t yr Liquid Xe 3 keV
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Experiment Goal  Exposure Target B

CUORE 0v28  86.3 kg yr TeOg crystals 100 keV
EX0-200 0028 233 kg yr Liquid '35Xe  —
KamLAND-Zen 0v23 504 kg yr 139Xein LS —
Borexino solar v 817t yr  CgHs (CHs); 500 keV
COHERENT CEvNS 6726 kg day  CsI[Na] 6.5 keV

Super-Kamiokande % 171,000 t yr HoO —
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Target Isotope Dependence

Stable — “Induced” Beta Decay
my > my, = MX)Zﬂ t+me — Maz
Threshold ~ MeV

Large Experiments
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Target Isotope Dependence

stable — Beta Endpoint Shifts
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PTOLEMY benchmark [1902.05508]
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Scattering in CRESST
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Scattering in CRESST
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