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Study on collimation mismatch in laser heterodyne detection

LI Xiang, YANG Jin-hua,JIANG Cheng-hao,ZHANG Ning, YANG Zhen-yuan
(Photoelectrical Engineering College Changchun University of Science and Technology , Changchun, 130022, China)

Abstract ; Influence of collimation mismatch angle on laser heterodyne detection mixing efficiency is studied under the
conditions of local beam optical field distribution as Gaussian distribution and signal beam optical field distribution as
Airy function. The advantages and disadvantages of receiving optical system based on Airy disk principle in decreasing
the influence of collimation mismatch on mixing efficiency are analyzed. In addition,a new method called array detec-
tors matching receiving method is put forward ,which effectively decreases the influence of collimation mismatch angle
on mixing efficiency. Result shows this method can effectively improve the mixing efficiency and current output when

collimation mismatch angle exists. By this method heterodyne detection under the condition of big collimation mis-

Vol. 44 ,No. 3
March ,2014

match angle can be implemented. Furthermore , this method has wide receiving field of view.

Key words : heterodyne detection ;collimation mismatch ; numerical simulation ; matching receiving
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Fig. 1 Laser heterodyne detection schematic diagram
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Fig. 2 Relationship between mixing efficiency

and mismatch angle( A =0. 6328 um)
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Fig. 3 Current intensity distribution on photosensitive surface
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Fig. 4 The detector array receiving light path diagram
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