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The Gamma-Ray Background
in DM Direct Detection
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The Gamma-Ray Background
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The Gamma-Ray Background
in DM Direct Detection
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The Gamma-Ray Flux in DM Direct Detection

0.176
0.143
1.68

Assumed Gamma-rays based on L 30

~ 0.04 events/kg/day/keV

EDELWEISS shielding capabilities 16.65 of flat Compton background
AIP Conference EDELWEISS :
Proceedings 1672, Collaboration10.1103/Ph 0.336
100002 (2015); ysRevD.98.082004 0.350

0.460 | Unidentified
1.173 6000
1.332 600
1.461 0K
2.614 2087

Table credit Mukul Sholapurkar
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Gamma-Ray Phonon Scattering

The process factors into X material specific response
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Gamma-Ray Phonon Scattering

The process factors into X material specific response
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Gamma-Ray Phonon Scattering

The process factors into X material specific response
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Gamma-Ray Phonon Scattering

The process factors into X material specific response R
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Gamma-Ray Phonon Scattering

material specific response: S(q, w) . z<f|eiQR|l.>2 5(Ei . Ef B w)
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Same operator appears in
in neutron scattering
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Gamma-Ray Phonon Scattering

material specific response:

Bulk crystalline Ge

¢ Experimental data [26]
=~ Finite-displacement supercell

—— DFPT- linear response

150 200

. -1
Frequency (cm™)

2013 Apr 22;18(4):4776-85. doi:
10.3390/molecules18044776. PMID:
23609626; PMCID: PM(C6269924
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Same operator appears in
in neutron scattering

Neutron scattering
measures Phonon Density
of States
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Gamma-Ray Phonon Scattering

: 2
material specific response: S(q’ a)) — <f|elqR |l> S(Ei — Ef — a))
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Phonon Background Rates from Gamma-Rays
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Phonon Background Rates from Gamma-Rays
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Phonon Background Rates from Gamma-Rays

— 1 gram detector
--- 1 kg detector

Figure credit to Mukul Sholapurkar
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| hm: heavy scalar mediator (Trickle et al., 2021)
Gamma Ray back Im: light scalar mediator (Trickle et al., 2021)
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| hm: heavy scalar mediator (Trickle et al., 2021)
— Gamma Ray background | Im: light scalar mediator (Trickle et al., 2021)
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o = 10743 om? _i \dy: ultralight dark photon mediator (Knapen et al. 2021)

hm and Im have the same S(q, w) as the background
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* Detector veto can only reduce background by O(1) fraction
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* Detector veto can only reduce background by O(1) fraction

* Gamma-ray background dominant over neutrino background
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* Detector veto can only reduce background by O(1) fraction
* Gamma-ray background dominant over neutrino background

* Active veto needed to achieve sufficient background suppression
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* Detector veto can only reduce background by O(1) fraction
* Gamma-ray background dominant over neutrino background
* Active veto needed to achieve sufficient background suppression

e Calculations available pUbllCIV on Github: https://github.com/KBerghaus/phonon background
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https://github.com/KBerghaus/phonon_background

Kim V. Berghaus, YITP

Thank you!

EXCESS 2022 Workshop

arXiv 2112.09702

27



Kim V. Berghaus, YITP

EXCESS 2022 Workshop

arXiv 2112.09702

28



Bahcall-Serenelli 2005
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Bahcall, Serenelli, and Basu, ApJ, 621, L85 (2005)
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