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Abstract In order to study on the spatial measurement accuracy of standard laser source near-field parameters, the
theoretical model of near-field intensity distribution of standard laser source is established. The surface response non-
uniformity correction program of the scientific grade CCD and calculation algorithm of laser near field is proposed.
Using corrected scientific grade CCD and two-dimensional scanning device, the 50 mm X 50 mm soft-stop images of
1053 nm standard laser source are obtained by S-shaped scanning and capturing. The near-field image of standard
laser source is got by the sub-aperture image mosaic. The test results of near-field intensity distribution are
accordance with the theoretical results. The main difference between them is the high frequency components mainly
caused by the roughness of off-axis parabolic mirror and random noise of the scientific grade CCD . The analysis of
near-field parameters test results is that the uncertainty of modulation is 0. 08 (k =2), and the uncertainty of
contrast is 0.01 (k=2). The near-field measurement confidence of laser measurement system of National Science
and Engineering is improved by the study results.
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Fig. 1 Schematic of standard laser source
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Fig. 3 Distribution curves of scientific grade CCD uncorrection and correction. (a) Row direction; (b) column direction
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Table 1 Near-field test results of standard laser source

Time Average gray Modulation Contrast
1 1011.47 1.143 0.0326
2 1010. 87 1. 141 0.0325
3 1015. 26 1.136 0.0328
4 1016. 34 1.138 0.0326
5 1018. 05 1. 141 0.0331
6 2014.12 1.135 0.0325
7 2009. 34 1.132 0.0326
8 2013. 31 1.131 0.0323
9 2011. 28 1.131 0.0319
10 2005. 20 1. 133 0.0323
11 3076. 69 1.134 0.0324
12 3079. 25 1.133 0.0321
13 3061.08 1.131 0.0313
14 3097. 11 1.134 0. 0320
15 3072. 24 1.138 0.0324

Average result 1.135 0.0324
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