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Developments of Ultra-Compact and High-Resolution Transition-Edge Sensors
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We have developed superconducting detectors towards ultra-high sensitivity
and high wavelength resolution spectral imaging in the visible and near-infrared regions. The
superconducting transition edge sensor (TES) has a unique feature that existing detectors lack:
ultra-high sensitivity and the ability to spectrally resolve and detect individual photons in the
visible and near-infrared regions. On the other hand, the improvement of wavelength resolution is
still under development (100 nm in the near-infrared and 50 nm in the visible light). To address
this issue, this study focused on (1) improving wavelength resolution by lowering the
superconducting transition temperature, (2) prototyping compact TESs with a size of 1 um, and (3)
developing devices capable of focusing light onto a narrow region of the TES.
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