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Numerical analysis of thermal blooming effect and phase

compensation of adaptive optics about high energy solid pulse laser
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(Key Laboratory of Atmospheric Composition and Optical Radiation, Anhui Institute of Optics and Fine Mechanics, Chinese
Academy of Sciences, Hefei 230031, China)

Abstract: Thermal blooming is one of the most important nonlinear effects on high energy laser
propagation in the atmosphere. By using the four—dimensional codes, adaptive optics systems based on
stochastic parallel gradient descent (SPGD) optimization were proposed for compensating thermal blooming of
high energy solid pulse laser, and the compensation effects compared with the conventional adaptive
optical system. The results show that when the repetition frequency equal to 10 Hz, the pulse peak power
is 500 kW, the conventional adaptive optical system is better for compensation. But when the repetition
frequency of increases or the pulse peak power is increased, SPGD adaptive optical system is better than
conventional adaptive optical system.
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Fig.2 Strehl ratio vs pulse power
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Fig.4 Spot pattern at the target of the high energy laser atmospheric

propagation: (a) (d) Open loop; (b) (e) Conventional closed loop

AOQ; (c) (e) Closed loop SPGD
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Tab.1 Encircle Strehl ratio of one time diffraction

limit radius at different transmit power

Closed loop Closed loop
Peak power/kW Open loop AO SPGD
500 0.268 0.473 0.270
2000 0.105 0.129 0.289
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