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current status

1073

-36
10 : XENON100

'ﬁﬁb
(@)
%,
%

10737
10738

1073

O, [cmz]

10740

10741

i asymmetric .
107% - mar = 3my %{9’.

- Fpm=1 »

1 10 102 103

m, [MeV]

Essig, Volansky, TTY [1703.00910]

O, [cmz]

10730,
10731
10732
10733
10734
107
10736
10737
10738

10—39
10~

10-4

XENON100
XENON10
A
3 mar << My Fpm=1/q*
1 10 102 10° 10* 10°
m, [MeV]



Ingredients for rate

material dependent
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wave-tfunction overlap between initial
and final electron states

probability of going from stateitoi’



Ingredients for rate

solid state physics
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contains directional dependence
*potentially powerful signal discrimination!
Essig, Mardon, Soto, Volansky, TTY (in preparation)



conduction
bands

Y
band gap 1

detector
heat

electric charge

valence
bands

reciprocal lattice vector

) L RN
fisir(@ k)| =D i (k+ G+ ni(k + G)

G

electrons in a solid are part
of a complicated, many-body system
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o
QUUHNTUM

http://www.quantum-espresso.org/

e open source code that calculates
electronic structure within density
functional theory (DFT) using plane
waves and pseudopotentials

e module QEdark calculates form
factor:

http:/ddidm.physics.sunysb.edu/
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silicon targets
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germanium targets
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scintillators

10730}
10731
10732
110733 ¢
110734
) 10—35 7

? -+
10_36 ‘\ %
¢,0 XENON100

XENON100

XENON10

210736 Yreeze—in

—40| ; ~ - ;
10 Nal 10—38 \/ 7
'S GaAs ] :

10—37
i 10—39
41 B
0 X 1107408 Ge
4| *10—41
107%2- x Yo - _
Fpm=1 C}b?/o' %"10_42 S|
1043 oM o A N 10_431 TR
1 10 102 103 10
m, [MeV] 3 events, 1 kg-year

Derenzo, Essig, Massari, Soto, TTY [1607.01009]

10° 10% 10°

m, [MeV]

See talks by
Jing Liu, Matt Pyle



neutrino background

Neutrino—limited reach, Ge
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absorption

 same experiments can be used for down to ~eV
DM

e consider absorption of DM instead of scattering
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absorption

dark photon dark matter
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absorption

solar dark photons
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absorption

See also Jaeckel, Raffelt, Redondo... axiOnS
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