8t H2 DG Vol.8  No.2
2015 4 4 Chinese Optics Apr. 2015

XEHS  2095-1531(2015)02-0220-07
MESHEEZHRZAENEXORIEIT S0

A, 2 A% A A
(L. H¥ERFER KELFHEENMS WEF R
NTERAERFTHRATEFE PO, F4 K& 130033;
2. #FEMF R AF, A 100049)

FEE GO R G RN VRSO & S R 2L AR TH AT A8 R0 4% T A2 28 ff 5T £ IR XS 45 F 58 BRI . 17 SR 4
WOLEAE BB THE AR, /38T 1T OGS RGN BTTHEOR WA T I06 & i RZ 5 UG R GRS [F] 4R Ja AR 4 ¢
FEMRBOCERGG N T 3 A EAT S M3 ORI, IEXIX 3 PO iR MR REEAT T /e BT AN LU SR, 45 0 T BT
PRI RIS PV L 5 S5 X T it i 2L DR R G AT T R ST B, Sad S RGN T R85 4T T 2 N4
5 S, 25 R R R ETHOE A B/ NECRURA AT Ik 18, 2 wrad 5T RS AT ETAR B, SR BE R R R4, BRI0E] B R 5
1% 2250 T A PG IR LI TG AR L, 4028 Szt T A2 n] BG4 2R 48 i AR R (54T 55 23K,

X 8 . E ok AL HOLEE TR 485

FE 43S :0435.2; TN929. 1 XERARIRES A doi:10.3788/C0. 20150802. 0220

Co-aperture optical system for
imaging and laser transmitting

LI Yan-jie'*, JIN Guang' ", ZHANG Yuan', KONG Lin'

(1. National & Local United Engineering Research Center of Small Satellite
Technology , Changchun Institute of Optics , Fine Mechanics and Physics ,
Chinese Academy of Sciences , Changchun 130033, China ;

2. University of the Chinese Academy of Sciences , Beijing 100049 , China )

* Corresponding author , E-mail ;jing@ ciomp. ac. cn

Abstract: Research on co-aperture designing methods with which the space imaging optical system can be
used as laser transmitting antenna is important to alleviate the load of the satellite and to deal with sudden trou-
ble. First, space laser transmitting design request was analyzed based on the power transferring in laser com-
munication link and the difference between imaging system and laser transmitting system was given. Then three
design methods generally used for co-aperture system based on a given imaging optical system were proposed.

Their performance were analyzed and compared, and their advantage, disadvantage and fitting areas were giv-
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en. Finally, the transmitting beam of the designed co-aperture system was simulated, and the imaging and la-

ser communicating experiment were made after system fabricating and aligning. Results show that the least di-

vergence angle of the transmitting beam is about 18. 2 prad which is close to the system diffraction limitation.

Besides the transmitting beam is of great quality and the received image is nearly same as the one obtained by

the imaging system when observed with the naked eyes. It is approved that the co-aperture design can satisfy

the need of space imaging and laser communicating mission well.
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Fig. 1  Origin imaging optical system
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(a) Configuration of co-aperture optical system based on prism
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Fig.2  Co-aperture optical system based on prism
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(a) Co-aperture optical system with mirror up
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(b) Co-aperture optical system with mirror moved away
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Fig.4 Co-aperture optical system based on flexible mirror
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Tab.1 Comparing of the three design methods for co-aperture optical system
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optical system ( co-aperture part)
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Fig.8 Imaging and communication of the co-aperture

system
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