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DELight: Basics, Goals, and Challenges Detector concept

Direct search Experiment for Light Dark Matter with Superfluid Helium (DELight): Magnetic microcalorimeter (MMC) based athermal phonon detector:

@ Detection of DM down to masses below 100 MeV with a nuclear recoil energy threshold electrons quasiparticles Cooper pairs
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Photon : Working point
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Detector specifications w Near-complete area coverage— large-area absorber
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At~ O(1-10 us) (10 % — 90 % signal rise time) @ Minimization of phonon collection time measured by SQUID
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LAMCAL Development
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@ Comparison room temperature resistance of planarized structure with different numbers of
sensors with niobium stripline of same length
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® Bends in the upper stripline may induce microcracks — reduces critical current 8 Sensors 419 Q 289 Q)
@ Critical current reduction caused by the Nb/Al-via Test structure 416 Q 2830

® Microcracks affect quasiparticle diffusion toward the sensor
New design idea:

A Niobium line

‘ No significant resistance difference between planarized and test structures

Investigation of the critical current: The critical current of the stripline must exceed 30mA
@ Aluminum/Niobium @ Influence of Nb/Nb-Via:
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@ In situ Aluminum/Niobium-Bilayer sputtering — no Al/Nb-via; less critical Nb/Nb-via required 30 mA
® Planar contact between sensor and phonon collector

Quasiparticle lifetime experiment

Experiment motivated by CRESST 1D Diffusion equation Preliminary result: Comparison of different deposition techniques:
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