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Calibration method for CCD laser diffraction filament

diameter measurement system
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Abstract: Two new calibration methods for the charge coupled divice(CCD) laser diffraction system to

measure the filament diameter in the range of 10 ~40 pm were proposed, and the systems with

different calibration methods were tested comparatively. The results show that the system accuracy

can reach 0. 15 pm under appropriate calibration.
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Fig. 1 Diagram of filament diffraction
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Fig. 2 Conic matching example
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Fig.3 Diagram of system structure
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Table 1 Data for demarcating
Sample d/pm t x
1 12.73 414, 54 416. 04
2 25.46 218. 33 220. 30
3 15. 67 346.53 347.33
4 31.57 173. 38 174. 82
5 37. 27 143. 36 145. 94
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Table 2 Experimental data
e fife  EITIE b Jr i 11 b g O s 111
d/pm  di  E./%E/% d: E.J/%E/% di E./%E/%

27.28 26.89 0.39 1.4 26.95 0.33 1.2 27.42 0.14 0.5
16.80 17.21 0.41 2.4 16.59 0.21 1.3 16.74 0.06 0.3
18.00 18.33 0.33 1.8 17.69 0.31 1.7 17.88 0.12 0.7

10.70 10.41 0.29 2.7 10.90 0.20 1.9 10.70 0.00 0.0
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Fig. 4 Fitting curves of three kinds of calibrating methods
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