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Abstract
According to performance requirement of high precision temperature control system used in single-photon detector, the signal-
to-noise improvement ratio (SNIR) achieved by digital averaging used in it is analyzed, and the functional relation between SNIR
and average times, sampling period, length of sampling time and bandwidth of band limited white noise is given. Aiming at practical
application, on condition that the total sampling time is limited, the influences of average time and sampling period on the SNIR of the

system are calculated respectively, the expression of SNIR is given and the optimal sampling time is defined.
Keywords: single-photon detector, digital averaging, band limited white noise, signal-to-noise improvement ratio
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