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Analysis of 1st Order Statistic Specialty of CO, Laser Pulse Heterodyne Detection

WANG Chun-hui, WANG Qi

(National Key Laboratory of Tunable Laser Technology . Institute of
Opto-electronic Technology, Harbin Institute of Technology. Harbin, Heilongjiang 150001, China)

Abstract By analyzing the 1st order statistic specialty of the co-coherence function of Gauss local field and Airy
signal ficld, it gives the matching condition between the amplitudes, phascs, and wave vectors of the signal beam
and the local beam in CQ), laser pulse heterodyne detection. In theory, the maximum of the heterodyne quantum
clficiency is 0. 82. In the condition of off-focus, c¢. g. with sphcrical aberration, the phasc dilfcrence between signal

beam and local beam is mainly decided by the curvature of the Gauss local field which would lead to the reduction of

the heterodyne quantum efficiency.
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Fig. 1 Schematic optical system arrangement of

Q- switched CO), heterodyne detection
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Fig. 3 When Gaussian LO beam waist is on the detector,
theoritical curve of heterodyne efficiency 7y as a
function of space misalignment angle 2F%, and
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Fig. 4 Schematic off-focal local beam structurc
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Fig. 5 When Gaussian LO beam waist is out of the
detector, theoritical curve of heterodyne efficiency

7u as a function of curvaturc radius R and radius of

detector Xp
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