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Table 1 Evaluation parameter E for different K; and groups

E

I J2
K, =0.90 K;=0.60 K;=0.30 K;=0.10 K;=0.09 K,;=0.06 K,;=0.03 K, =0.01

10 107.020 5 19.702 1 48.808 2 77.914 4 97.318 5 98.289 0 101.199 3 104.109 9 106. 050 2

20 6.688 8 18.668 9 14.675 5 10.682 1 8.019 9 7.886 8 7.487 5 7.088 1 6.821 9
30 1.321 2 27.132 1 18.528 5 9.924 9 4.189 1 3.902 3 3.042 0 2.181 6 1.608 0
40 0.418 0 36.041 8 24.167 2 12.292 6 4.376 2 3.980 4 2.793 0 1.605 5 0.813 9

TE w B 31.32,33.34 pm WHOERATE AN 2 Fros . Jed B 2Cb) 18] 2 () e ZRAE i R B . AAIEL 2(b)
ATLLAE 2wy =32 pm OGRS SRR, i Ky 200 E IRE S 0. 084, i L S PR 5t 4 3 2 50 AR
AR N

E=0.084J, +0.916J, (6)
———w, =31 -
0.045 5 wi=32 hm e
-------- w, =33 um .
——— w,=31pum i
A ] 0.0450 .
g oo01f Z5T =31 hm 1 £
= ES
® 001 = 0.0445
0.0440f
-5 0 5 4.6 4.7 4.8 4.9 5.0
z/mm z/ mm
(a) beam shape (b) the top right corner of Fig.2(a)

Fig. 2 Beam shapes for different beam waist w;
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Table 2 Parameters of different composite lenses

f1/mm f2/mm d/mm d, /mm w; /pm E
38.1 —18 23.7 69. 2 55.4 4. 7577
38.1 —20 22.4 71.0 51.7 4,480 0
25.4 —18 11.1 69. 0 36. 4 3.616 0
25.4 —19 10. 4 70. 8 35.6 3. 600 7
25.4 —20 9.8 70.5 34.0 3.589 6
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Fig. 5 Spot distributions for different laser beam control systems Fig. 6 Positioning errors of different laser beam control systems
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Quality analysis and control on beam of light in laser measuring probe

Zeng Xiyu, Cao Yiping, Zhou Liping
(Opto-Electronics Department , Sichuan University , Chengdu 610064, China)

Abstract: A math model of beam quality control has been established and the beam quality evaluation parameter is presen-
ted. A dual-lenses beam quality optimized optical system has been designed for the small measuring probe. It not only keeps beam
uniformity but also guarantees the refinement of laser beam, so that the positioning error caused by laser beam can be restrained
effectively. Experiments show its feasibility. The beam quality controlled by the optimized system, whose RMS error is only 6. 3
pm at its measuring range within positive and negative 5 mm, is superior to those controlled by the focalized and collimated sys-
tem.

Key words: beam quality control; laser triangulation; laser measuring probe; Gaussian beam; position sensitive de-

fector



