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Abstract The relay mirror technology is an important system combat concept under extensive research. Beam
blocked and truncated by the receiving Cassegrain telescope causes serious power losses in beam uplink propagation in
the relay mirror system, which degrades performance of the relay mirror system. Using vortex beam source and
phase optimization is an effective way to improve power efficiency of beam uplink propagation in the relay mirror
system. A reduced-scale experimental installation is established with the same Fresnel number as beam uplink
propagation process in the relay mirror system with the following parameters as “1.2 m source aperture, 30 km
uplink propagation distance, receiving telescope with 1.2 m outer aperture and 0. 24 m inner aperture”. Vortex
source is generated by using the Nd: YVO, laser and a liquid crystal spatial light modulator with spiral phase
distribution, and phase distribution of the vortex source is optimized by using the stochastic parallel gradient descent
algorithm. Reduced-scale experimental study on beam uplink propagation in a relay mirror system with vortex source
and phase optimization is performed. Results show that power efficiency of beam uplink propagation in the relay

WA 2011-08-20; W EIME A A EA: 2011-10-09
BEE: WA RAERSHEIH I H (CX2011B031) F [ By Bl 27 50 AR K500 55 0 58 A= 0 F  H (B110701) B¢ B PR 8,
EEEN: RER 984 B LW A, T8 NI & REEOEHAR KN H 4% 7 ks .
E-mail: huiyun-wu@163. com
SURE A BHHE (1930, 5 P E TR L, EENE S RBEOCHOR TS . E-mail: zhaoyi7@sina. com
* BIEBE & Ao E-mail: kdchenjinbao@ yahoo. com. cn

$102014-1



H |

# ot

mirror system is improved from 71.89% to 91.59% by using vortex source and phase optimization.
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Fig. 2 Schematic diagram of beam uplink propagation

in a relay mirror system
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Fig. 3 Phase distribution of a vortex beam
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Fig. 4 Schematic diagram of the reduced-scale

experimental installation
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Fig. 6 Phase distribution of the LC-SLM
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