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sub-GeV DM direct detection
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Freeze—in, DM with Ultralight Dark Photon
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sub-GeV DM direct detection
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single pnhoton detection
with scintillating targets



scintillators
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figures of merit

fraction of electrons in crystal that are in
valence bands

density: number of electrons/cubic cm

band gap: not too large

scintillation efficiency: high at low
temperatures




|: sodium iodide
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used in DAMA
5.9 eV band gap
very bright (80 photons/keV)



ll: cesium iodide
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used in CRESST
6.4 eV band gap
even brighter (100 photons/keV)



l1l: thallium bromide
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Can be grown as clear crystals
Very good semiconductor
2.68 eV band gap
*Good scintillator at cryogenic temperatures (40 photons/
keV)
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Efficiencies:
Nal 0.95
Csl 1.00
TIBr 0.25

Si 1.00
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annual modulation
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challenges

® growing the crystals
® purity of crystal
® BACKGROUNDS



backgrounds

contaminants in detector material
TIBr, Nal, Csl have no long lived isotopes
but Rb, K can be present in trace amounts

1 microgram of Rb-87 can produce several single
photon events per year



