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There is an increasing demand for photon counting detectors capable of time-resolved imaging in many fields.
In this paper we review the available detector and electronic technologies available and under development
for applications such as Cherenkov imaging in particle physics and gamma-ray astronomy, and for wide-
field fluorescence lifetime imaging in the life science field. While traditional vacuum tube devices such as
the microchannel plate image intensifier still offer state of the art timing performance, the recent and rapid
development of silicon photomultipliers, single photon avalanche detector arrays, and other hybrid devices
are providing ever stronger competition. Advances in multichannel ASIC electronics for high throughput
multichannel waveform capture and time to digital conversion have kept up with detector development and
systems with 100 Mcount/s throughput at sub-100 ps single photon timing are becoming realistic. We discuss
the requirements of various applications in terms of imaging, time resolution and throughput and compare
the advantages and disadvantages of the competing technologies.
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