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Temporal Distribution Characteristics of Reflection Light of
Coherent Gaussian Beams Passing Through Cassegrain Lens

Shan Congmiao, Sun Huayan, Zhao Yanzhong, Chen Jianbiao
Optoelectronic Equipment Department, Academy of Equipment, Beijing 101416, China

Abstract Relation knowledge of physical optics, Collins diffraction integral formula and the complex Gaussies
function decomposition method of hard edge aperture are used to deduce the temporal distribution expressions of the
reflection light of the coherent base mode Gaussian beam passing through the Cassegrain lens at back point.
Influences of the fringe spacing and center shade ratio on the temporal distribution of the reflection light of
Cassegrain lens are analyzed by numerical simulation. Experiments are designed and numerical results are verified.
Results show that when the fringe spacing increases, peak number and peak intensity of the reflection light temporal
distribution of Cassegrain lens reduce, and the frequency component of the echo envelope decreases. The increase of
the center shade ratio leads to the loss of the energy and frequency components of the reflection light temporal
distribution. With the increase of scanning speed, the distribution of echo signal becomes dense, and shows the
trend of decreasing variance and increasing skewness and kurtosis. Kurtosis characteristics of the echo signal of
Cassegrain lens and transmission lens are numerically different, and the two lens targets can be distinguished by the
statistical characteristics of the echo signal. Results are meaningful to the application of laser active interferometric
detection and recognition technology.
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Fig. 1 Principle schematic of cat eye effect of Cassegrain lens
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Fig. 2 Target equivalent reflection model of Cassegrain lens
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Fig. 3 Reflection light temporal distributions of Cassegrain lens with different e.
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Fig. 11 Temporal distributions of reflection light versus scanning speed.
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Table 1  Variations in variance, skewness and kurtosis of reflection light temporal series with v,

v, / Echo signal variance /107° Echo signal skewness Echo signal kurtosis

[()es '] 1 2 3 Mean 1 2 3 Mean 1 2 3 Mean
0.2 6.3463 7.3966 7.1318 6.9582 1.0383 0.9403 0.9564 0.9783 3.3784 3.1155 3.2079 3.2339
0.6 5.5450  5.5910 4.8092 5.3151 2.8453  2.7579  2.7834  2.7955 10.5749  9.8983 10.1223 10.1985
1.0 2.5632  2.6774 2.8925 2.7110 3.5548 3.6499 3.6189 3.6079 15.4286 16.1446 15.8877 15.8203
1.4 1.9185 1.9660 1.7968 1.8938 4.1387 4.1051 4.1578 4.1339 20.5739 20.2384 20.8752 20.5625
1.8 1.5781 1.3894 1.3771 1.4482 4.5708 4.5791 4.5142  4.5547 24.3652 24.5950 24.2022 24.3875
2.2 1.1782 1.2237 1.2313 1.2111 4.8641 4.9177 4.8890 4.8903 27.7385 28.0273 27.7646 27.8435
2.6 1.0027 0.9393 0.9969 0.9998 5.2840 5.1722 5.4013 5.3426 31.5411 31.1188 33.5028 32.5220
3.0 0.8101 1.0793 0.7738 0.8877 5.5902 5.2990 5.8525 5.5806 36.0993 32.5164 38.6911 35.7689
3.4 0.6548 0.6952 0.7544 0.7015 5.8673 5.6139 5.7127 5.7313 39.4866 36.1827 36.8734 37.5142
3.8 0.8170 0.8116 0.8170 0.8220 5.6453 5.6453 5.6458 5.6070 35.2350 36.0950 35.2350 35.1411
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