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Machining Error Compensation System Design of Optical
Parametric Amplification Crystals Tiling
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Abstract Tiling crystals technology can solve the problem of nonlinear crystal aperture limit in the process of
optical parametric chirped pulse amplification (OPCPA). The crystal machining error compenstation is one of
the most important problems need to be solved in crystals tiling. The beam quality influenced by tiling crystals
machining error is analyzed and the machining error compensation method of tiling crystals is designed.
According to the method, an active array mirror system is designed and machined, which is used to
compensate the tiling crystal machining error. The feasibility and stability of tiling crystal machining error
compensation system is tested, which indicates that the system can satisfy the crystal tiled requirement.
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Fig.1 Diagram of machining errors
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Fig.2 Effect of crystal thickness error to the far field focal spot
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Fig.3 Effect of crystal surface is unparallel to the far field focal spot. (a) No deflection; (b) rotate 4 urad around y axis;
(c) rotate 4 urad around x axis
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Fig.4 Schematic of machining error compensation system
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Fig.5 Schematic of 2X2 array adjusting mirrors. (a) Total structure; (b) mirror support structure
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Fig.6 Distribution of capacitance displacement sensor Fig.7 Schematic of the adjusting mirror position changes
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Fig.8 Optical path of experiment
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Fig.9 Far field images of before adjustment and after adjustment. (a) Before adjustment; (b) after adjustment
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Fig.10 Monitoring of far—field spot. (a) Beginning; (b) 15 min; (c) 30 min
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Fig.11 Light of far—field focal. (a) Beginning; (b) 15 min; (¢) 30 min
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