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Abstract Multi-pass amplification beam path alignment is based on cavity mirror alignment. To optimize multi-
segmental parallel cavity mirror alignment algorithm of high power solid-state lasers, a new algorithm of multi-pass
beam path cavity mirror alignment based on diffraction symmetry is proposed, and the algorithm avoids the problem
of low alignment accuracy caused by image quality. The accuracy of multi-pass amplification beam path alignment is

)

improved from 8 prad up to 3.96 prad. It has been verified on SG- Il facility.
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CM: cavity mirror —I=10

PA: pinhole array

BM: block mirror —_—
IM: injection mirror IM1
NFCCD: near field CCD
FFCCD: far field CCD
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Fig. 1 Shematic diagram of automatic alignment of multi-pass cavity mirror
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Fig. 2 Image of pinhole. (a) Illumination of PA1l-1 pinhole; (b) PA1l-1 pinhole and spot;

(¢) image of pinhole after cavity alignment
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Fig. 3 Procedure of cavity mirror alignment based on diffraction symmetry
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Fig. 4 (a) Original state; (b) boundary extraction; (c) edge detection; (d) symmetry alignment;

(e) completed state
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Fig. 5 Image of alignment. (a), (b), (c¢) Image of pinhole of mis-alignment; (d) image of pinhole after alignment
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Fig. 7 Testing results of cavity mirror alignment
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