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Photon Number Resolving with Superconducting Transition Edge Sensor

Daiji FUKUDA*, R. M. T. DAMAYANTHI***, Hiroyuki TAKAHASHI** and
Masataka OHKUBO*

A single photon detector with a superconducting transition edge sensor (TES) is one of low
temperature detectors, which has a capability of photon number resolving, high quantum
efficiency, and a low dark count rate. The operating principle of the detector is based on a
calorimetric method, where the energy of an incident light pulse is determined by the resistance
change of the transition edge sensor. This device consists of a superconducting film such as
tungsten and titanium, an optical cavity for higher photon absorption ability, and a SQUID
amplifier for an electrical current readout. Currently, the TES detectors show high quantum
efficiency up to 88%, high energy resolving power of 0.2 eV. More than megahertz counting ratio
would be possible in the near future by operating the detectors at higher temperature. These
features are very practical and effective in many optical quantum measurements where photon
number resolving at a telecommunication wavelength is crucial.
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