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Cosmic visions report 2017: 1707.04591
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Conversations with A Nicolis and A Esposito

<< _é, )’lﬂﬂjo/vl(\ LoD
= o7 & notomg

V%O&'/':"y 1 W%ma/éh Ao o
opfun i Anoonn ot [t avued) apectioan of teefad vy




jl-Feynman

Measured

(.,}ll'f'uil atic




Structure effects

m, > 1 MeV:

Recoil of nuclei/electrons

my<1MeV: g=myv, <keV~nm’

|

Scatter of collective excitations

(e.g. phonons)

Transition to different effective theory
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Superfluid helium detector
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van der Waals

quasiparticle free atom binding
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vacuum

10s of meV

~10x signal energy enhancement!
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HELIUM STICKS MORE STrONGLY TO 4y SURFACE THAN IT
DOeS To |TSELF.




Expected Backgrounds

Backgrounds included:

Neutrino nuclear coherent
scattering

Gamma-ray electron recoil
backgrounds (similar to SuperCDMS)
Note: Helium itself is naturally
radiopure, and easily purified of
contaminants

Gamma-ray nuclear recoil
backgrounds (see Robinson, PRD 95,
021301 (2017)

Arguments for low “detector”
backgrounds:

Low-mass calorimeter, easy to hold
Target mass highly isolated from
environment (superfluid: friction-

free interfaces)

Leakage Fraction

dR/dE, (DRU)

Light/heat
discrimination

a)

down to ~ 20 eV

Recoil Energy (eV)




Projected Sensitivity — nuclear recoils
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