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Application of automatic collimation technology for pupil and
optical axis in laser beam control

Jiang Zhixiong,  Xie Ping,  Yan Wei
(Institute of Applied Electronics, CAEP, Mianyang 621900, China)

Abstract: For the transfer of the pupil and optical axis position in the design of complex optical mechanical
system, the algorithm model of coupling control of the pupil mirror and the optical axis mirror and the analytical
formula for implementing control are constructed. Based on the coupling control process, the calibration process and
method of each coefficient in the analytical formula are elaborated. At the same time, the rationality of the above
model and the analytical formula is verified through the built test optical path. Combined with the calculated pupil and
optical axis spot center on the target plane of the detector, the fast coupling of pupil and optical axis can be realized in
one step through the linkage control of the two motors of the pupil and optical axis coupling mirrors. The pupil can
achieve an accuracy of 0.2% of the near field spot and an accuracy of 3 prad for the optical axis by performing three
different control strategies for the pupil and optical axis coupling.
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Xy=1[(ci—co)k+ai—ag]-f-p-m+(ci—cy)-m (12)

Yy=[(di—dy)/r+b —by]l-g-u-n+(d —dy)-n (13)
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Table 1 Coupling when the pupil deviates from the target position in X direction

T, P, E;/mm T, P, E,/urad Mi/s
(1046.6,1022.2) (1061.6,1020.2) 0.24 (511,511.8) (513.5,516.5) 5.16 0.93
(1032.3,1021.8) (1059.7,1019) 0.42 (509.6,512.1) (514.2,521.6) 10.72 1.52
(1023.3,1022.2) (1057.4,1019.3) 0.57 (512.6,511.1) (514.6,523.8) 13.15 1.9
(1009.3,1022.5) (1054.8,1020.1) 0.75 (512.4,512.1) (515.3,526.5) 16.18 2.48

(999.4,1022.1) (1052.2,1019.3) 0.97 (511.4,512.2) (515.8,529.4) 19.38 2.89
®2 XEYRESEFCENBEERL
Table2 Coupling when the pupil deviates from the target position in Y direction

T, P, E;/mm 7, P, E,/urad M/s

(1063.3,1012.7) (1064.5,1018.6) 0.27 (512.4,511.4) (507.8,512.4) 4.59 0.57
(1064,1002.8) (1065.6,1016.5) 0.46 (514.5,510.3) (501.8,513.6) 11.23 0.97
(1064.3,989.3) (1066.3,1015.3) 0.57 (513.7,511) (497.6,514.9) 15.98 1.51
(1064.2,972.5) (1067.2,1013.6) 0.72 (513.3,510.1) (496.8,516) 17.1 2.19
(1063.5,967.1) (1067.8,1010.8) 0.95 (513.8,513.3) (494.8,516.5) 19.34 2.4

£3 tMXEESEFCENBSERL
Table 3 Coupling when the optical axis deviates from the target position in X direction

T, P, E;/mm T, P, E,/urad M/s
(1065.8,1020.9) (1064.2,1021.7) 0.03 (412.1,509.8) (509.9,511.8) 23 0.28
(1064.5,1021.7) (1062.8,1021.2) 0.12 (306.6,511.1) (516.6,513.2) 5.17 0.5

(1064.5,1021) (1063.2,1020.4) 0.14 (205.5,508) (519.5,510.8) 8.26 0.65
(1063.4,1021.1) (1063.4,1020.5) 0.13 (111.6,505.3) (523.7,514.1) 12.93 0.84
(1063.5,1021.4) (1063.6,1020.2 0.15 (8.6,507.8) (527.4,513.6) 16.85 1

x4 XM YRESEFCENBSERL
Table 4 Coupling when the optical axis deviates from the target position in Y direction

T, P, E,/(mm) 7, P, E,/urad M/s
(1064.2,1021.9) (1064.2,1019.9) 0.17 (513.5,409.2) (511.6,514.6) 2.86 0.36
(1064.5,1021.9) (1064.4,1019.6) 0.19 (513.1,302) (509.5,506.8) 6.28 0.52
(1064.2,1022.2) (1064.1,1020.1) 0.15 (513.3,213.9) (508.4,503.6) 9.94 0.64
(1064.6,1024.3) (1063.9,1020.3) 0.14 (512.6,113.5) (509.1,498.8) 14.7 0.71
(1064.3,1024.5) (1064.1,1020.6) 0.11 (508.4,10.2) (508.7,496.7) 17.03 0.86
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