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Phase Locking of Sixteen Laser Beams Using Stochastic Parallel
Gradient Descent Algorithm

Zhou Pu Wang Xiaolin Ma Yanxing Ma Haotong Xu Xiaojun Liu Zejin
(College of Optoelectric Science and Engineering, National University of Defense Technology .

Changsha , Hunan 410073, China)

Abstract Coherent beam combination of up to sixteen fiber laser beams using stochastic parallel gradient descent
(SPGD) algorithm is demonstrated. The phase control is implemented by running SPGD algorithm on a digital signal
processor (DSP). The combined laser power of the system in close-loop can be improved 12 times compared with the

power in open-loop.
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Fig. 1 Experimental setup for coherent beam combining of sixteen fiber lasers using SPGD algorithm
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Fig. 2 Combined output power when the system is in
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Fig. 3 Intensity pattern of the combined beam. (a)~ (c) open-loop; (d)~ (f) close-loop
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