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Review of photon detectors for faint light

Kaori HATTORI

Abstract

Recent evolution of photon detection techniques enable us not only to measure power of visible light but also to detect

single photons precisely. The state-of-art single photon detectors have sensitivity to faint light sources emitting photons

intermittently. We describe features of the faint light and give an overview of the detection techniques. We focus on low-

temperature single photon detectors which have negligible dark counts with high efficiency, nearly 100 %. The low

temperature detectors have been developed aiming at quantum-information science, while rarely have they been applied

to biological imaging. In this paper, we review biological imaging techniques, focus on super-resolution fluorescence

microscopy and discuss benefits of the low temperature single photon detectors. Though most of the single photon

detectors are unable to resolve energy of a photon, transition edge sensors (TESs) can measure it and provide the energy

spectrum ranging from the visible to infrared light region. The detectors have a potential to offer multi-color imaging,

more than two colors. Motivated by growth of quantum information science, we also describe importance of metrology

of faint light based on the perspectives of how the low temperature detectors are expected to contribute to the field.
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