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The SPLENDOR (Search for Particles of Light Dark
Matter with Narrow-gap Semiconductors) experiment is a
search for light dark matter via the electron-recoil IN-HOUSE MATERIALS DISCOVERY CHARGE AMPLIFICATION PRINCIPLES
interaction channel, taking advantage of novel single-
crystal narrow-bandgap (order 10-100 meV)
semiconductors. Synthesized within the collaboration, the
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Electron count/Zintl phases V-

Current Response

——]

counts when operated as ionization detectors at cryogenic smm B il o T
temperatures. Using a readout scheme based on low- 12:@\* PFS Rosa et al, npj Quantum W,
noise cryogenic high electron mobility transistors Materials 5, 52 (2020).

(HEMTs), the experiment is on track to achieve O(1)

& 10%
q L Nt
Q 102

A —

o 101
10°

| ]
100 20 40 60

Integrated Charge

|
\
l
|
|
|
|
\
\

RN

Charge density wave M

electron-hole pair resolution. This provides an excellent A
opportunity to probe new light dark matter parameter
space:. down to sub-MeV masses for fermionic dark -
matter and sub-eV masses for bosonic dark matter. This . e V
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« (Can be formulated in terms of the experimentally O/S\o . mgm =
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A dielectric function, SPLENDOR’s 90% C.L. sensitivity
| * Use many-body perturbation theory to calculate loss with no background
W(q,w) = Im < ) function from first principles
e(q,w) .
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Y Hochberg et al, Phys. Rev. Lett. 127, 151802 (2021).
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WHY NARROW BANDGAPS?
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