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Beam Cleanup Experiments for Master Oscillator Power Amplifier
Laser System by Adaptive Optics Based on Stochastic
Parallel Gradient Descent Algorithm

Wang Sanhong Liang Yonghui Ma Haotong Xu Xiaojun Yu Qifeng
(College of Opto-Electronic Science and Engineering, National University of Defense Technology .

Changsha . Hu'nan 410073, China)

Abstract Thermal aberrations are introduced into the amplified laser beam in power amplifier of a master oscillator
power amplifier (MOPA) solid state laser system and degrade the beam quality. Adaptive optics (AO) system can be
used to compensate for the wavefront aberrations in real time to improve the beam quality. An optimization-type
adaptive optics system with the iteration rate of 100 Hz was built up. In this system, a 37-element deformable mirror
is controlled by the stochastic parallel gradient descent (SPGD) algorithm with the power-in-bucket of the far-field
laser beam as the metric, which is measured by a photoelectric detector. The beam cleanup experiments were
performed by the SPGD AO system for the MOPA laser system comprised of Nd: YAG master oscillator and Nd: YAG
power amplifier at different pumping currents. The results show that the beam quality is improved in all cases, and
even for the beam with a beam quality of 3 =9, the g factor is decreased by 58 % after cleanup. It is indicated that
adaptive optics based on stochastic parallel gradient descent algorithm can be used to beam cleanup.

Key words adaptive optics; beam cleanup; stochastic parallel gradient descent algorithm; master oscillator power
amplifier; solid state laser
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Fig. 2 Beam cleanup results of 50 trials at 0 A
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Fig. 3 Beam cleanup results of 50 trials at 10 A
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