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Abstract: The future generation of radiation detectors is more and more demanding on timing
performance for a wide range of applications, such as particle identification in nuclear physics and high
energy physics detectors, time of flight (TOF) techniques for PET cameras and a number of photonic
applications based on single photon detection.
It will be shown that the possibility to reach 10ps TOF resolution at small energies, as required in finely
granulated calorimeters and PET scanners, although extremely challenging, is not limited by physical
barriers and that a number of disruptive technologies open the way to new radiation detector concepts
with unprecedented performance. A core implication of this is the reduction of the radiation dose,
scan time, and costs per patient, all by an order of magnitude.
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