RNSHBIFHRE

55, 110401(2018)

Laser & Optoelectronics Progress

©2018  H [H W6 ) A= AL

JE AL ELIR R AR I 25 RITIORHE B R Sebs e BiR

FRE, R RKLE, AT, KPR

RER AR T T TR B AR B HOR T MR A E . KA 300072

FE 2 BIOLE B R GH R AL % B (PSDE L oA T, 2B AR ROL SR AE LR, d 3 PSD Rk
LM OB L IR SO A AT SRR 2 S BOME B R GETE 2 1) A [R) B 2 A o 219 DL AN TR] . SR 1 040 2 TR O e LR
B8 T A I A A [7] 23 ) BE B 4b (9 o S AR 58 TAE 42 0 T — R PSD R0 S MO L BE O B 1 5 ik . %y kil i
BRI ROt 2 R GEAR I PSD LT 2 1 Kol L2 Mot ot 5 20 A KO L 52 I T PSD X it B3R 38 A i i FO AL, 2
J5 R FLES R BEAT T S IAE . 5250 45 R R W% 5 IR L Re W B A M T L B PSD 4RI B L 7 0~4.5 mm B9 A
XA B 9 B N B R R 22 (X 0.026 mm,

XEER B RS M EAAEE s FLE; oM

FESES TN23 XEFRIRAS A doi: 10.3788/LOP55.110401

Spatial Laser Collimation System Calibration Based on

Position Sensitive Device

Huang Zhanhua, Fang Shi”®, Zhang Yanan, Cai Huaiyu, Zhang Yinxin
Key Laboratory of Opto-Electronics Information Technology, Ministry of Education,

College of Precision Instrument and Optoelectronics Engineering, Tianjin University, Tianjin 300072, China

Abstract Spatial laser collimation system often uses the position sensitive device (PSD) as a photoelectric receiver
unit, and a semiconductor laser as a light source. Because of the nonlinearity of PSD, the diffraction characteristics
of laser light will result in different responses of collimation system at different spatial distances. To reduce the
repeated calibration at different spatial distances during the operation of the spatial laser collimation system, we
propose a simulation method of detecting the semiconductor laser spot position by PSD. In this method, the non-
linear data of PSD target surface and the laser intensity distribution data are obtained with the design of the relevant
optical systems, and the response of the PSD to the spot intensity center of gravity is simulated. Then, the
simulation results are verified by experiment. The experimental results show that the simulation system designed in
this paper can reproduce the actual PSD detection process, and the maximum error is only 0.026 mm in the relative
displacement range of 0-4.5 mm.
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Fig. 1 PSD-based laser collimation system
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Fig. 3 Intensity distribution of laser spots at different spatial distances.

(a) 230 mm; (b) 700 mm; (c) 1350 mm; (d) 2440 mm; (e) 3580 mm; (f) 4750 nm
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Table 1 Simulation system output results mm
Relative Spatial distance
distance 230 700 1350 2440 3580 4750
0 —0.0489 —0.0070 —0.0365 0.0382 0.0190 —0.0096
1.5 1.7319 1.7501 1.8364 1.7398 1.5870 1.1200
3.0 3.3781 3.4104 3.4088 3.2320 2.8703 1.9078
4.5 4.4940 4.5729 4.6161 4.3587 3.5077 2.7548
F 2 DPSD LI 4
Table 2 PSD experimental output results mm
Relative Spatial distance
distance 230 700 1350 2440 3580 4750
0 —0.0743 —0.0063 —0.0250 0.0373 0.0182 —0.0104
1.5 1.7409 1.7573 1.8431 1.7500 1.6010 1.1400
3.0 3.3807 3.4250 3.4287 3.2506 2.8888 1.9301
4.5 4.5050 4.5872 4.6300 4.3731 3.5270 2.7829
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Fig. 7 Comparison of simulation results and experimental results under different relative displacements.
(a) 0 mm; (b) 1.5 mm; (c¢) 3.0 mm; (d) 4.5 mm
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Table 3 Simulation and experimental error results mm
Relative Spatial distance
distance 230 700 1350 2440 3580 4750
0 0.0015 0.0007 0.0115 —0.0009 —0.0008 —0.0008
1.5 0.0090 0.0072 0.0067 0.0102 0.0140 0.0200
3.0 0.0026 0.0146 0.0200 0.0186 0.0184 0.0223
4.5 0.0111 0.0143 0.0139 0.0144 0.0193 0.0281
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