Overview and Status of the SPLENDOR Experiment
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The SPLENDOR (Search for Particles of Light Dark Matter with Narrow-gap Semiconductors) experiment is a search for light dark @ Los Alamos St A% ..

matter via the electron-recoll interaction channel, taking advantage of novel single-crystal narrow-bandgap (order 10-100 meV)
semiconductors synthesized within the collaboration. Operation as ionization detectors at cryogenic temperatures using HEMT
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based amplification should allow for probing sub-MeV dark matter masses.

Materials Photoresponse

Dark Matter - Electron Scattering
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Y Hochberg et al, Phys. Rev. Lett. 127, 151802 (2021).

WHY NARROW BANDGAPS? -
Detection Scheme
1O3§ ! L ! L ! L
- Liquid Nobles '
102L Bubble Chambers ) » Use well-known point-contact style detector
| il o design
_ Matter ®
10t E L 9 \ ....... ‘
S = lonization In V
2,  Semiconductors/Insulators _
§ 100?_ ’ O ~ Egap X oy X (Cdetector + Cinput + Cparasitic)
¢ : Vi ~~ —~
= 10-1L Optical Phonons ] 2 |
S Low-Gap Materials - - | | charge resolution
9 - * Minimize parasitic capacitance using front  (qoal: ,- ~ 0(1) e7)
1077 end HEMT buffer directly connected to
/// Superconductors, Superfluids detector at base temperature stage
10°3F -~ Single Phonon Detectors l
':" d : Detector Follower Gate Gain
_4' e - 4 o o - Bias Bias ;\7 Bias Bias
10 1073 1072 1071 10° 10% 102 103 Feadbeck/ ;
DM Mass [MeV] f1m§umm%1%} é 300K
Recolil energy scales and detection technology. Adapted from arXiv:2203.08297 100MQ%100MQ% """ " ] | it
: B i ‘_Q
» Light dark matter searches via DM-electron scattering are fundamentally § _T__‘°‘|’ F 3 e
limited by bandgap | "fﬁeé‘é"l Her
' X v
. . - _?EIS(S Ii'(nperature Stage EgiiidKGain Stage |
 With novel materials with small (order 10-100 meV) bandgaps, we can B B

search for sub-MeV fermionic dark matter and sub-eV bosonic dark
matter

Preliminary Split-Stage Amplifier Noise Specturm
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 |nitial measurements show an estimated 12e~ charge resolution!

Estimated Sensitivity

Assuming a light mediator, with a preliminary dielectric function,
SPLENDOR’s 90% C.L. sensitivity with no background
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* Indicates a dark rate of sub atto-amps at DM data with prototype detector operated at a surface facility expected
mK temperatures late 2023/early 2024 — Stay tuned!
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