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Photon Detection Array Signal Slot Synchronization Based on
Photon Arrival Time Measurement
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School of Communication and Information Engineering, Chongqing University of Posts and Telecommunications,

Chongqing 400065, China

Abstract A synchronized method of photon detection array signal slot based on measurement of photon arrival time
is proposed. Firstly, to obtain the offset of the arrival time of each photon relative to the position of the pulse
position modulation slot, we measure the arrival time of different photons in each branch, and finally the photon
distribution at different offsets is obtained statistically. In the presence of frequency offset, the photon distribution
becomes much flatter. When the initial phase shift exists, the peak of the photon distribution can deviate from the
center position. Then the mean square error or second moment is used as the standard of the synchronization under
different frequency offsets and initial phase offsets, and the searching method is used to achieve the slot
synchronization. The simulation results show that the proposed method can achieve the slot synchronization when
the counting clock frequency is twice or more than the slot clock frequency.
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Fig. 1 Schematic of photon detection array receiver system
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