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The SPLENDOR collaboration (Search for Particles of Light dark mattEr with Narrow-gap semiconDuctORs) is using novel narrow-bandgap single-crystal semiconductors as ionization detectors to 
search for low mass dark matter. We have developed a series of magnetic Zintl phase semiconductors with electronic bandgaps on the order of 1-100 meV, which will allow for sensitivities to fermionic 
dark matter with sub-MeV masses and bosonic dark matter with sub-eV masses. The materials are operated as ionization detectors, instrumented in a point contact geometry operated at mK 
temperatures, with the excited charge signal being read out with low-noise cryogenic HEMT based amplifiers. Our prototype charge amplifier has achieved sub-10 electron resolution and its performance 
is independent of detector material – offering utility to many other ionization-based detection schemes. We give an overview of the SPLENDOR project, discuss our recent progress, and give preliminary 
results from our first run with our Eu5In2Sb6 based detector.

Dark Matter - Electron Scattering
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Inelastic scattering process 
formulated in terms of the 
experimentally measurable 
and theoretically calculable 
Loss Function

e.g. Y. Hochberg et al, Phys. Rev. Lett. 127, 151802 (2021).
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WHY NARROW BANDGAPS?

• Light dark matter searches via DM-electron scattering are fundamentally 
limited by bandgap

• With novel materials with small (order 10-100 meV) bandgaps, we can 
search for sub-MeV fermionic dark matter and sub-eV bosonic dark 
matter

Recoil energy scales and detection technology. Adapted from arXiv:2203.08297

Flux Growth Chemical Vapor Transport

Eu5In2Sb6La3Cd2As6 Ba3Cd2As4

• Resistivity measurements show activated 
behavior with bandgaps of O(1-100meV)

• Indicates a dark rate of sub atto-amps at 
mK temperatures

• Materials have photoresponse to IR light 
• Beginning to show signs of full charge collection – ongoing studies at 

lower temperatures

Detection Scheme
• Use well-known point-contact style detector 

design
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charge resolution 
(goal: 𝜎!! 	~	𝑂 1 	𝑒")• Minimize parasitic capacitance using front 

end HEMT buffer directly connected to 
detector at base temperature stage

Estimated Sensitivity
Assuming a light mediator, with a preliminary dielectric function, 
SPLENDOR’s 90% C.L. sensitivity with no background

This work was supported by the U.S. Department of Energy through the Los Alamos National Laboratory. Los Alamos National Laboratory is operated by Triad National Security, LLC, 
for the National Nuclear Security Administration of U.S. Department of Energy (Contract No. 89233218CNA000001). Research presented in this poster was supported by the 
Laboratory Directed Research and Development program of Los Alamos National Laboratory under project numbers 202220135DR and 20230782PRD1.

In-House Materials Discovery

Materials Photoresponse
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• Initial measurements show an 
estimated 7.2𝑒" charge 
resolution!

• Successful readout of pulses on 
Eu5In2Sb6!
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