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Heterodyne Efficiency of Coherent Detection with Guassian
Local-Oscillator and Airy Spot Signal Beam

Wang Qi, WANG Chun-hui, SHANG Tie-liang
(National key Laboratory of Tunable laser Technology, Harbin Institute of Technology,
Harbin, Heilongjiang 150006, China)

Abstract Hypothesis the beam signal model of laser heterodyne detection system is Gaussian local-oscillator
beam and Airy spot signal beam in this context. With this physical model, analysis in detail a particular
additional consumption gene in heterodyne detection heterodyne efficiency. Establishing their math model,
discussion the surface curve including non-collimation influence of numerical value simulation, swing
distributing of optic field, non-matching angle of dimensional and local-oscillator light, etc, affect the degree of
heterodyne efficiency, and that the main factors can cause heterodyne efficiency to decline are non-collimation
influence of numerical value simulation and non-matching angle of dimensional. So, controlling the beam
parameter is put forward, and non-collimation difficulty of laser heterodyne optic system is declined. In ideal
status, the upper limit of heterodyne efficiency of Gauss local-oscillator and Airy spot signal is 0.82.
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Fig.1.completely matching Gauss local-oscillator beam

and Airy spot signal beam
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Fig.2.Gauss local-oscillator beam and Airy spot signal
beam parallel moving along light axes
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Fig.3 Vumerical value simulation result that heterodyne
efficiency change with parameter of local-oscillator
beam €2 difference in ideal status
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Fig.4 In umerical value simulation result that heterodyne

efficiency of two beams in parallel moving decline with x,

axes increase
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Fig.5 In the case of light axes collimation and difference
of distributing parameter of Gaussian local-oscillator
beam and Airry spot signal beam
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Fig.6 In the case of non-collimation of light axes and
difference of distributing parameter of Gaussian local-
oscillator beam and Airry spot signal beam
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Fig.7 Value simulation result that heterodyne efficiency
decline with non-matching angle of dimensional increase
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Fig.8 Value simulation result that equal phase wave front
curved cause heterodyne efficiency decline when LO-
beam without crossover defocus
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