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Abstract. To meet the requirement of inter—satellites laser communication for higher isolation level of optical
antenna and achieve the simulation analysis and optimization of optical antenna’s isolation level a method
using the YNI value ( characteristic value of narcissus in infrared optical system) as the evaluation of back—
reflection energy intensity of optical element surfaces and increasing the isolation level of optical antenna by
controlling its optimization is presented. An entity model of Cassegrain antenna in an inter-satellites laser
communication terminal is established by LightTools software and back-reflection ratio of each element surface
is obtained through simulation and analysis. Optical antenna’s structure is optimized by increasing the YNI
value of each element surface by ZEMAX software. Comparing the results before and after optimization the
optical antenna’s back-reflection ratio decreases from 3.068 8x107™ to 1.075 5% 107 and the isolation level
decreases from —35.13 dB to —49.68 dB. The optimized Cassegrain antenna has a high isolation level which

can be used for inter-satellites laser communication.
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Tab. 1 Design specifications of Cassegrain antenna 3
3 1 W,
am 1 550 1 530( )
810 830( )
/mrad 023 ) +0.087 5°
A ) -
12.5 ’
=0.75
/mm 250
6
Fig. 6 Ray tracing of Cassegrain antenna
4 LightTools
Fig. 4 Structure of Cassegrain antenna 6
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Tab. 2 Back-reflection ratio and YNI value of each element
1% R YNI
3 98.75 1.687 5x107  —2.076 84
3 98.75 5.472 4x107° 3.682 68
5 2 99.80 9.488 1x10~° 3.517 04
Fig. 5 MTF curves of Cassegrain antenna 2 99.80 3.316 5%10~ 0.584 13
1 98.75 2.694 5%107* 0.051 99
4.2 1 98.75 3.378 9x107° 0.138 37
98.00 3.071 9x10™° —4.031 07
LightTools o 98.00 0 -25.000 00
_ 0 -

- 0 —
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Fig. 7 Structure of optimized antenna
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3 Tab. 3 Back-reflection ratio and YNI value of each
1 2 YNI element after optimization
YNI
YNI
1 o 7 ~ /% R
3 3 98.75 7.275 0x10”7  —1.000 28
o 8
3 98.75 4.134 8x107* 4.070 96
2 99.80  6.8319x10”°  3.962 30
-8
. ) 3 2 99.80 3.026 4x10 1.893 74
1 YNI 1 98.75  2.6727x10°  0.500 21
0.138 37  0.051 99 0.525 68  0.500 21 1 98.75 4.124 9x10°° 0.525 68
YNI 1 98.00 3.152 0x10™°  -4.031 07
2 o 98.00 0 ~25.000 00
YNI 1 _ 0 -

0
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