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Development of a transition edge sensor (TES) x-ray microcalorimeter toward
exploring trace hydrated minerals in astromaterials
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In this research, we aim to improve the aperture ratio and effective area of
the superconducting transition-edge sensor (TES) X-ray microcalorimeter without degrading its
energy bandwidth and spectral performance, thereby enabling the analysis of extraterrestrial
materials using TES-EDS. To achieve a significant improvement in the effective area, we adopted a
mushroom-shaped absorber structure that protrudes to cover the wiring space, which is considered
dead space. We introduced a plating environment that ensures high thermal conductivity and
successfully manufactured the device for the first time in Japan. Operational verification at low
temperatures demonstrated an energy resolution of approximately 10 eV, meeting the required energy
resolution and marking significant progress toward the analysis of extraterrestrial materials.
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Results of Monte Carlo simulation
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