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Analysis of SNR for Laser Heterodyne Detection with Weak Local Oscillator

CAO Song-di' , ZHANG He-yong’

(1. Military Representatives Office of Navy, Harbin 150046, China;2. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences , State Key Laboratory of Laser Interaction with Matter, Changchun 130033, China)

Abstract: In order to avoid the influence of shot noise due to the powerful local oscillator(LO) in traditional
laser heterodyne detection, SNR (signal to noise ratio) analysis of laser heterodyne detection with a weak LO un-
der photon-level is presented. Firstly, the expression of SNR with a pulsed laser is applied in the condition of par-
tial CW(continuous wave) and weak LO laser heterodyne detection. The spectrum of the heterodyne signal with
the center frequency 221 kHz has been achieved and the theoretical value of SNR is in agreement with that of the
experiment. Secondly, the techniques of data segment fractionizing and PSD (Power Spectral Density) averaging
are used in the research of SNR. The results showed that the volume of the data has been decreased to 0.1 times
compared with the traditional PSD averaging, the data resource is fully used during signal processing and SNIR
(Signal to Noise Improved Ratio) nearly obeys the 2 rule( m is the averaging time) under a small quantity of
data segments.

Key words: multi—pixel photon counter (MPPC); weak local oscillator; power spectral density (PSD) aver-
aging; signal to noise ratio (SNR); signal to noise improved ratio (SNIR)
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