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Design of Compound Tracking Control System based on
Improved High Speed Single Photon Detector

XU Lefeng, SUN Bin, XU Lubo, HUANG Jin, WANG Hexin
(Taishan Institute of Science and Technology, Tai’an 271000, China)

Abstract: Because of the influence of noise data on semiconductor infrared and photomultiplier tube single photon detectors, the
statistical results of photon counting are not accurate. As a result. the control effect is poor after the tracking system is applied. The
avalanche photodiode is used to detect the incident light and avalanche phenomena, and the high— speed single— photon detector is im-
proved. The feedback control is used to realize the quenching. the avalanche is terminated and the voltage is restored to offset volt-
age. The improved detector is used to design the single photon detection circuit and obtain the required reference level, and the hard-
ware structure of the compound tracking control system is designed. The counting control flow of signal transmission is designed. and
the high speed single photon detector and single factor tracking degree are determined by the discriminant formula. According to the
obtained signal, the number of combined tracking pulses is determined by adjusting the trigger signal emitted by the single photon de-
tector. and the software structure of the system is finished by the modified tracking scheme. The experimental results show that the
number of the improved single photon detector reaches 220 at 38. 5 ns in the compound tracking control system. which is consistent
with the actual result and has good tracking control effect.

Keywords: high speed single photon detector; compound tracking; avalanche photodiode; bias voltage; noise data; trigger signal;
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