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Abstract
distribution of the source is optimized by using the stochastic parallel gradient descent algorithm. The influence factor

Model of a relay mirror system with source composed of coherent beam array is established. Phase

induced by the intensity non-uniformity of receiving beam is defined and the evaluation function of uplink propagation
process is theoretically analyzed. Under H-V5/7 turbulent model, performances of uplink propagation in the relay
mirror systems with coherent beam array source and flat beam source are calculated. Results show that power
coupling efficiency of uplink propagation and intensity uniformity of received beam are both effectively improved by
using the coherent multi-beams array controlled by the stochastic parallel gradient descent algorithm. The evaluation
function of 10 km uplink propagation is improved from 0.6730 to 0.8838 and the evaluation function of 30 km uplink
propagation is improved from 0.4266 to 0.8560.
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Fig. 7 Intensity distribution of receiving beam after optimization
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Table 1 Performances of uplink propagations under different conditions

Conditions z /km 7 T, X T,

' ' ' 10 0.7601  0.8854  0.6730
Uplink propagation based on two-Cassegrain-telescopes system

30 0.6030 0.7075 0.4266

Uplink propagation based on coherent beams combination 10 0. 9559 0.9246 0. 8838

with the evaluation function L=7XT, 30 0. 8780 0.9749 0. 8560

Uplink propagation based on coherent beams combination 10 0. 9567 0.9147 0.8751

with the evaluation function L=1y 30 0.8871 0.9513 0. 8438
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