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Superconducting single-photon detectors have become the preferred technology for applications that require
high detection efficiency, ultrafast timing performance and low noise for wide spectral sensitivity spanning
UV to IR spectrum. The wide range of applications such as fundamental tests of quantum mechanics, flu-
orescence microscopy, optical communication and quantum computing, also requires various performance
benchmarks which cannot be achieved in one single optimized detector. As a result, different technologies
have been pursued with the goal of developing the ideal detector for specific applications. In our group, we
have focused on two superconducting single-photon detectors: superconducting nanowire single-photon de-
tectors (SNSPDs) and transition-edge sensors (TES).

I will review the progress on the development of the single-photon detectors tailored for specific applica-
tions, in our group. Materials investigations as well as device design were pursued for detector optimization
for different applications such as: fundamental tests of quantum mechanics [1], characterization of optical
quantum network components [2], ion trap integration for quantum information processing [3], advanced
neuromorphic computing platforms [4], exoplanet spectroscopy and molecular spectroscopy in mid-infrared

[5].
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