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Design of optical system of high isolation laser communication terminal

Wang Xiaoyan', Xu Gaokui**

(1. Southwest Forestry University, Kunming 650224,China;
2. Kunming Railway Vocational and Technical College, Kunming 650224,China)

Abstract: Laser communication has outstanding advantages such as large information capacity, high optical
gain, high anti-interference and anti-interception capabilities. It was an important technical means to solve high-
speed communication problems. According to the requirements of transceiver isolation and two-way duplex
working mode in laser communication. After simulating and analyzing the isolation of different optical structures,
it was proposed to use off-axis three-mirror optical antennas to reduce backscattering to achieve high transceiver
isolation. In the optical design, the smallest incident angle on the optical surface was controlled through iterative
optimization, and clear index requirements were put forward for the fine processing technology of the optical
surface, and finally the isolation was more than 70 dB. The simulation analysis shows that the object field angle
of 5 mrad isolation is 73.7 dB, and the measured isolation of @150 mm off-axis three-mirror optical antenna can
reach 73 dB, which is consistent with the results of simulation analysis. It meets the requirements of satellite laser
communication system tracking and communication for light antenna isolation, and can be used for inter-satellite
laser communication.
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Tab.l Main technical indexes of optical system of

laser communication terminal

Parameters Value
Wavelength/nm 1550
FOV1/urad 500
FOV2/mrad 5
0 field RMS value/nm <443
0 field PV value/nm <387.5
Wave aberration
>().5 field RMS value/nm <443
>0.50 field PV value/nm <387.5
Isolation/dB =70
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Fig.2 Design results of optical system of laser communication terminal
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Tab.2 Minimum incident angle, maximum incident RMS il 45 0.0914 LA, 45 T 5 24 119 23 2 A
angle and surface element distance on each face A5 B EOR, Ho P BUMBEIEDY SR A 22 7 nm, [ R22 22

Name of the ~ Minimum incident =~ Maximum incident Bin BEi j(i6 pm, WH i %u @j ?Jr/la\ % ESL( j(i 10",
element angle/ (°) angle/ (°) distance
Primary 5.1 239 213 3 SRBEBRABEGLZIFELFEREHESW
Audition 4.1 25.9 170.6
Turn the mirror 208 383 218.5 USRS N =L A & VA 1 Y i R T R
Three mirror 8.4 12.6 286.8 e 6 s .
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Tab.3 Design results of each field of view ~~
X/°) Y /(%) RMS (4:1 550 nm) Pl 6 s 2 05 FL oM BTt 4eit il
0 0 0.007 5 Fig.6 Ray tracing graph is analyzed by isolation simulation
0 ~0.014 324 0.0073 Moere B (8. B, I Bl H Bt BUR IR
Fovi ’ oot 2 00084 MUK, I 5 18 53 B 45 S0 03 4 BT /% (£ 7 B T
IO ‘0’ o LR PE R BLOLLE).
. Yy corsa AR B B B2 7 EL A 45 2R, 102 i TR R
. 007 00155 B IEHR T TH0 0 H R S bR BER 45 I 5 e T AL
FOV2 —0.07 0 0.0143 R4 FEAFEAAEENEFRGEREEHRE
0.07 0 0.0143 Tab.4 Simulation of isolation degree of optical system
_0(224332244 2 E:E:Z z with different mirror roughness
Roughness/nm Isolation/dB
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Tab.5 Measuring the isolation degree of optical

system with different mirror roughness

Roughness/nm Isolation/dB
Primary: 0.45
Audition: 0.47

74.9

Turn the mirror: 0.44

Three mirror: 0.33
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Fig.7 Schematic diagram of isolation test
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