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Abstract

We describe the design and performance of high speed superconducting nanowire detectors operated
in linear mode with photon number resolving sensitivity and 10s of GHz bandwidth. Superconducting
nanowire detectors operated in geiger mode have single photon sensitivity with a maximum count rate of
10s of MHz. These devices are biased close to the critical current and generate a voltage pulse when an
incident photon causes a section of the nanowire to quench and become resistive. The maximum count
rate is limited by the recovery time of the nanowire which is on order of nanoseconds. We describe the
operation of a parallel array of superconducting nanowires biased with a current well below threshold
which exhibits a linear response to incident optical power with a recovery time of a few picoseconds and
correspondingly high bandwidth. We present the theory and initial measurements of these devices.
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