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QU MeV dark matter direct detection
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e MeV dark matter search

Absorption : dark photon
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Y. Hochberg et al., arXiv:2110.01586 Explore 0.01 - 10 eV

Explore MeV region with detectors sensitive to sub-eV signals.
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K. Hattori et al., Supercond. Sci. Technol. 35 (2022) 095002.
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1. Bias the detector in transition
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QU TES coupled with aluminum target

Low energy threshold is crucial to search sub-MeV dark matter.

Y. Nakashima, Appl. Phys. Lett. 117, 122601 (2020).
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quasiparticle-trap-assisted TES (QET)

K. Irwin et al., Rev. Sci. Instrum. 66, 5322 (1995).
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Light mediator

-stimated Sensitivity

With low energy threshold, search with small mass can be competitive.

| Heavy mediator
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Zero background and

100% collection efficiency of quasiparticles are assumed.
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QU TES coupled with aluminum target

Low energy threshold is crucial to search sub-MeV dark matter.
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quasiparticle-trap-assisted TES (QET)
K. Irwin et al., Rev. Sci. Instrum. 66, 5322 (1995).
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Quo AIMn
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Lv, Y., Huang, H., You, T.et al., J Low Temp Phys 202, 71-82
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QY AIMn TESS

M. Garcia-Sciveres, K. Hattori, A. Suzuki, Y. Zhou
Fabricated by Seeqc (US).

No heating

6 inch wafer.
T. can be controlled
by heating temperature.
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&Y AIMn TESs

TES array

CMB TESH A X —X &FHA DTESDEWL
Design : T. Hayashi (S2#K) sub-eVICREZR7-8 5 7o, TESOMmE~102
TESHV/NE WEEBMFDEZED LD D

Backup plan
Ti/Au TES array (40 channels) fabricated by JAXA — next fiscal year
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AlMn TESS
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Not turning zero resistance !
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Large residual resistance and normal resistance
were observed in small TESs.

v AIMn TESs have previously been fabricated for CMB.
v' First attempt to fabricate small and thin TESs
suitable for sub-eV photon detection.
v Multiple fabrication iterations are necessary
for optimization.
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Summary

v MeV dark matter direct detection
TESs sensitive to sub-eV signals coupled with aluminum targets
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