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Energy analysis about laser wavelength measurement in real-time

Lu Hong, Jiang Lingzhen, Geng Wanzhen, Hong Jing
( Dept. of Applied Physics, HIT, Harbin, 150001)

Abstract: The paper analyzed the energy and signal noise ratio ( SNR) resulted from t he measuring
of laser wavelength with a grating. For the measurement of laser w avelength, it is needed to have proper
laser energy and SNR. This paper presented the experimental data and taken photographs, and discussed
the experimental results from the view point of the energy measurement.
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One-dimension slendering

of grating diffraction pattem

Table 1 T he experimental data taken while the grating factor is 8/ mm
the laser to be —  athAxo= 35.20 Ax o= 3500 a M= 35.25 o (e A Mg
measured MA M(A) M(A 3
Ar*- 1S, without noise 26. 40 4746.0 4773. 1 4739.3 4754.5
Ar*—1S-Ny,with noise 26.38 4741.5 4768. 6 4734.8 4748.3
Ar*=1S-N;,with noise 26. 50 4764.0 4791.2 4757.2 4770. 8
Ar+—1S-N,,with noise 26.38 4741.5 4768. 6 4734.8 4748.3
m ean 26.42 4748.2 4775. 4 4741.5 4755.0
Ar*=2S, without noise 27.00 4853.9 4881.6 4847.0 4860. 8
Ar*-2S-N,with noise 27.00 4853.9 4881.6 4847.0 4860. 8
Ar*-2S8-N,,with noise 27.12 4876.3 4904. 2 4869. 4 4883.3
Ar*-2S-N;,with noise 27.00 4853.9 4881.6 4847.0 4860. 8
m ean 27.03 485975 4887.2 4852.6 4866. 4
Ar*-3S, without noise 27.50 49437 4972.0 4936. 7 4950. 8
Ar*-3S-Ny,with noise 27. 60 4961.7 4990. 1 4954.7 4968. 8
Ar*-3S-Nj,with noise 27.50 4943.7 4972.0 4936.7 4950. 8
Ar*-38-Nj3,with noise 27.50 4943.7 4972.0 4936. 7 4950. 8
m ean 27.52 4970.7 4976. 5 4941.2 4955.3
Ar*-4S, wihout noise 28.50 5123.5 5152.8 5116.2 5130.8
Ar*-4S-N,with noise 28.50 5123.5 5152.8 5116.2 5130.8
Ar*-4S-N,,with noise 28.50 5123.5 5152.8 5116.2 5130.8
Ar*-4S-N,,with noise 28.38 5101.0 5062. 4 5093. 8 5115.9
m ean 28.47 5117.9 5130.2 5110.6 5119.6
Footnote: T he results are from the grating system of f = 8/mm.
CCD 256, 0~ 255
I<1

SNR 21/ 254
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SNR 23/ 254
Table 2 T he experimental data taken while the grating factor is 50/ mm
the laser to be AT at m:uﬁ& 3 at m: °69. 00 at A_xo:a 68.6 ~ (Mt M+ Ay ¥ A)
measured AM(A A(A) M(A 3

Art - 1C, without noise 51.20 4741. 4 4695. 6 4718.4 4718.5
Ar*-1GNy, with noise 51.20 4741. 4 4695. 6 4718. 4 4718.5
Ar*-1G-N,, with noise 51.20 4741. 4 4695. 6 4718. 4 4718.5
Ar*~1G-N3, with noise 51. 60 4778. 4 4732.2 4755.2 4755.3
m ean 51.30 4750. 6 4704. 4 4727.6 4727.5
Ar*-2C, without noise 52.60 4871.0 4824.0 4847. 4 4847.5
Ar*=2GN,, with noise 52.40 4852.5 4805. 6 4828.9 4829.0
Ar*-2GN,, with noise 52.40 4852.5 4805. 6 4828.9 4829.0
Ar*=2GN,, with noise 52.60 4871.0 4824.0 4847. 4 4847.5
m ean 52.50 4861.8 4814.8 4838.2 4838.3
Ar*-3C, without noise 53.40 4945. 1 4897.3 4921. 1 4921.2
Ar*-3GNy, with noise 53.20 4926. 6 4879.0 4902.7 4902. 8
Ar*-3GN,, with noise 53.20 4926. 6 4879.0 4902.7 4902. 8
Ar*-3GN3, with noise 53.20 4926. 6 4879.0 4902.7 4902. 8
m ean 53.25 4931.2 4879.0 4902. 3 4904.2
Ar*—4C, without noise 55.50 5139.6 5089.9 5114.6 5114.7
Ar*-4GN |, with noise 55.50 5139.6 5089.9 5114.6 5114.7
Ar*-4GN,, with noise 55.50 5@ 5089.9 5114.6 5114.7
Ar*-4GN,, with noise 55. 60 5155.0 5105.2 5130.0 5130.1
m ean 55.54 5143. 4 5093.7 5118.5 5118.5

Footnote: T he results are from the grating system of f = 50/mm.
6 , 40W, N = 40W x 6= 240W; 6
, R = 8m; D= 2r=
0.2m .
No= NTr?/(4TR%) = Nr?/(4R%) = 0.0094W
P= NoSNR 20.0094W x 3/254=1.1x 10" "W= 110LW
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Dynamic measurement of axial and radial jitter of wheel rim by laser

Li Chengzhi, Li Anran
(Institute of Laser, Shandong Academy of Sciences, Jining, 272117)

Abstract: By means of optical and CCD image processing technique, a system for detection of the
axial and radial jitter of wheel rim is introduced in this paper. With the system, the image of the wheel
and the pattern shaded by the wheel are imaged on CCD sensor. According to the variations of the image
and the shaded pattern, the axial and radial jitter can be calculated out. This paper gives out the main
constructure of the detection system
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