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Abstract The beam automatic alignment system is used to adjust the beam of high power solid-state laser driver and
to make the beam accurately point to target. Algorithm of alignment and flow control are two key techniques on beam
automatic alignment. Considering the algorithm on alignment of cavity mirror in technical integration experiment line
(TIL), three kinds of algorithms: the largest area of image signal, control of long-short axes and the length of -y
axes control are put forward based on image processing. The experiment on TIL indicates that the length of a-y axes
control is propitious to closed-loop control of alignment, and the alignment accuracy is less than 90 zm. After wave-
front adjusting, alignment system is used to point the far-field again. Result indicates that the influence of the
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adaptive optics system which makes the far-field alignment error will be able to eliminate.
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Fig. 1 Configuration schematic plan of beam automatic

alignment system

CM: cavity mirror L0 toMA. SLO
PA: pinhole array U > §F cD
BM: block mirror M1 FFCCD

IM: injection mirror
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Fig. 2 Schematic plan of multi-pass beam
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Fig. 3 (a)Pinhole image before CM alignment;
(b) pinhole image after CM alignment
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Fig. 4 Characteristic parameters of pinhole image. (a)area; (b)length of long and short axis; (c¢)length of x and y axis
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Table 1 Meanings of the symbols in the equation (2)

Symbol Meaning

Ax,Ay D-value of the measured and standard value in x and y axis

8. 50, length change in x and y axis when stepping motor rotate unit step

m, sm, the steps that x,y axis motors should rotate for correcting the length error of x and y axis
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Fig. 5 (a)Pinhole image after CM alignment;

(b) schematic plan of far-field after alignment
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Fig. 6 (a)Centroid orientation of far-field; (b)centre

of figure orientation of far-field

testing of CM alignment
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Fig. 7 Testing results of CM alignment
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