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—> 2unv = |pp| = V2mnEg UN =

v~ 300 km/s ~ 10" %c = Egr ~ 100 keV  for 50 GeV target
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(Green ovals) Asymmetric DM
(Violet oval) Magnetic DM

(Blue oval) Extra dimensions

(Red circle) SUSY MSSM

A MSSM: Pure Higgsino

© MSSM: A funnel

@ MSSM: Bino-stop coannihilation
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CURRENT STATUS

NUCLEAR RECOILS

» Kinematic penalty when DM mass drops below nucleus

Mass

q2

2mT

Ep = Jmax = 2MxV

Ep =2 eV < mx =300 MeV

Y

even though Ekin = 300 eV

Y



CURRENT STATUS

NEXT UP: ELECTRON

» More bang for the buck if DM lighter than 1 GeV

q2

2mT

Ep = Gmax — 2va

» Allows to extract all of DM kinetic energy for DM MeV
and heavier

Ep = eV & myxy =1 MeV

Y
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SUPERCONDUCTORS Hochberg, Zhao, KZ 1504.07237

COOPER PAIRS

» Smaller gap
» = more sensitivity to environmental noise

» = more sensitivity to light dark matter




Light mediator Massive mediator

A: my=1 MeV

‘\‘ SC 10 meV ‘
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Light kinetically mixed U(1)p
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Stellar constraints

(Stuckelberg case)
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HELIUM Schutz, KZ 1604 .xxxxx

AN INSULATING SUPERFLUID

» Does this help us with DM detection?

» At first glance no -- collective modes simply have too
low a speed of sound

Ep ~vxq
VS CS << UX

ED ~ Cg({

rotons

phonons

» Next glance -- yes!










HELIUM Schutz, KZ 1604 .xxxxx

HOW TO CALCULATE?

» Theory developed by Landau-Khalatnikov and
Feynman-Cohen

» Quantize the fluid Hamiltonian, like SHO

1
Hy = 5 Z (IOOU;;”U_;;; T ¢(k),0/;,0_/;>
k

pp = mue\/S(k)(ap —a ) wr = pok”p(k)

T (ag + a' ) MmieS (k) = (prp—k)




NR 10 meV

NR 1 meV

b Y

my [MeV/c?] my [MeV/c?]




athermal evaporation

phonons,
rotons







