ERE Hr ot Vol. 40, No. 2
2013 4 2 A CHINESE JOURNAL OF LASERS February, 2013

i e i I K P AR A% o PR e 2 Bir

27" KA MRE

( VR EAREBE R, JLET 100071 )
CHE B R E AR KOG R R S TR ERE . MR K 410073

HE AT Rk RS, *E%EEP?L%R%%W%BL e EARFM TAELME AR 2 TEEHN R

YRR 25 51 R G R AL 1 138 N A R IHE; RAT W G ALY [ G R B ek e, et

fih I . f#i | Halnagel-Valley 5/7 kﬁﬁﬁmm?ﬂ,%zﬁﬁ” G 5 30 k. H bR & B 25 ko T A7 1% fa A B

1 prad @ P ARSE R G0, Sr M BEWT T 58 28 113 I Y 2 4 B T e 0 Sk R L v A B R 0k i A S s B AL T

0 .5 10 B .20 B .50 BrAs RS BE 45 0F T LA R FRAE A IE i h 4R BE R G e i AG S e Bl . P45 R BoR A &
i 2 2B B ot T A 2R 0 G T A i 1 BB R T LA T S 0 ) B AR TR I P AR R R A 1 AT 4 B RE R R A AR

1 58. 82 % 4R FF & 81. 27 % B OLHE 0.5 e i I LBl 1. 07 % #2FHE 15.85%.,

KB OB ORI AR PAREE R G WA E G RIS

RESES TS S FRIRAD A doi: 10.3788/CJL201340.0213001

Analysis of Beam Propagation Through a Relay Mirror System in
Turbulent Atmosphere
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Abstract A typical model of the relay mirror system is established, and the appropriate styles of the two adaptive
optics installations used in a relay mirror system are analyzed according to the different working conditions and
different uses. It is recognized that the adaptive optics installation located at the light source may use the conjugate
adaptive optics, the adaptive optics installation located on the platform may use the optimization algorithm based
adaptive optics. Based on a laser relay mirror system under the Hufnagel-Valley 5/7 at atmospheric turbulence model
condition and with target height of 25 km., platform height of 30 km, and downlink aiming precision of 1 prad,
necessarity of the second adaptive optics installation its influence on the system performance is analyzed.
Performances of beam propagation through the relay mirror system with certain correction precisions of 0, 5th, 10th,
20th and 50th order as well as ideal correction condition are simulated, results show that the two adaptive optics
installations have a great impact on the system performance improvement, uplink power efficiency can be improved
from 58.82% to 81.27% and power proportion in 0.5 cm bucket at the target can be improved from 1.07% to
15.85% under closed-loop mode with ideal adaptive optics precision.
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Table 1 Performance of beam propagation through the relay mirror system
Correction precision Uplink power efficiency /% Power proportion in bucket at 7=0.5 cm /%
Ideal 81. 27 15. 85
N=50 74.06 12.61
N=20 72.40 10. 24
N=10 70. 44 9. 26
N=5 64.09 6. 28
N=0 58. 82 1. 07
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