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Analysis on Detection Capability of Wide Field Receiving

Abstract

Synthetic Aperture Imaging Ladar
Lu Dong Sun Jianfeng Zhou Yu Zhi Ya'nan Ma Xiaoping Liu Liren

(Key Laboratory of Space Laser Communication and Testing Technology, Shanghai Institute of Optics and
Fine Mechanics . Chinese Academy of Sciences, Shanghai 201800, China)

Field of view (FOV) and effective aperture area are always limited by a reciprocal relationship in
conventional heterodyne receiving antenna system of synthetic aperture imaging ladar, leading that the final signal-

to-noise ratio (SNR) can't be improved via unilateral increasing one. From key aspects of receiving viewing angle,

Key words

detectable ability of signal light and SNR, relative merits of three typical heterodyne receiving structures are
detector with larger FOV and stronger detection ability has a reduction to 1/N in transmitting power and +/N times
OCIS codes

discussed, which are telescope for heterodyne receiving, focusing lens for heterodyne receiving, and telescope for
self-heterodyne receiving. Qualitative analysis results, compared with telescope receiving structure, show that the
heterodyne receiver using a lens and a detector can expand the system's receiving viewing angle and reduce the
emission signal power, but can’t enhance the SNR actually, while the heterodyne receiver using a lens and an array
the photo-limited regime.
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improvment in final SNR. The conculusions of this study meet with Siegman’s optical heterodyne receiving antenna
280.6730; 040.2840; 050.1970; 110.3175

theory and provide a certain reference to the parameter choosing of other heterodyne detection systems working in
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Fig. 2 Antenna structure for optical heterodyne receiving. (a) Telescope for heterodyne receiving; (b) focusing lens for

heterodyne receiving; (c) telescope for self-heterodyne receiving
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