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Accuracy of coherent measurement of particle diameter
Lav Tianshu, Xwng Zidin
(Department of Modern Physics, University of Science and Technology of China, Hefei 230026)

Abstract In this paper, the influences of spatial resolution of TV camera, digital
filtering and defocusing on measured accuracy of diameter of a particle are studied by using
digital analytical method under coherent illumination. A simple method of focusing
recognition is presented. Finally, the experimental results are given and found to be-
consistent with the theoretical analysis.
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Fig. | The single lens equivalence schematic of objective
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F —focal point; f —focal length
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The curve of coherent measurement accuracy of
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Fig. 3 The curves of intensity distribution versus defocused far-field number.
a =30 ym, 4 =0. 6328 um, m = 8,e = 11 um
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Fig. 4 The defocused photographs of standard size particles with different

defocused distance under coherent illumina;_ﬁon.
A=0.6328 ym, e=11 ym, m =8 :
(a) Az << 0.05 mm; (b) 4z =0.2 mm; (¢) A4z =0.3 mm; (d) 4z =0.5 mm

Table 1 Experimentally measured results

(a) Az << 0. 05 mm (b) Az = 0. 2 mm
2a (um) De (um) E(D) (%) N el De (um) E(D) (%) N cl
39.0 38. 4 1.6 < 0.021 7.8 37.1 4.8 0. 083 65. 3
59. 4 58. 8 1.0 < 0. 009 4.5 58. 2 2.0 0. 036 18. 2
(¢) 4z = 0. 3 mm (d) A4z = 0.5 mm
2a (um) De (um)- E(D) (%) N ¢l De (um) E(D) (%) NOF cl
39.0 36.9 5.3 0. 125 86. 3 31.8 18.5 0. 208 93.5
59. 4 56. 7 4.5 0. 054 38.5 57. 1 3.8 0. 090 ' 70.8

De : Measured diameter of a particle; CI : Center Intensity (%)
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