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Abstract According to the measurement equation of interferometric particle imaging (IPI), the influence factors

including the maximum and the smallest measurable particle diameters and its measuring accuracy of particle

diameter, are analyzed in IPI optical system. For the given CCD, imaging lens, wavelength of illumination light and

the thickness of the laser width, the influence of the object distance and defocusing distance on the size of the

interference pattern of a particle is thoroughly analyzed, the measuring accuracy and the measurable range of particle

size are then investigated. The result is that the relatively larger collection angle should be used as much as possible

on the condition that the requirements of the measurable size range are satisfied. The larger the size of the

interference pattern, the smaller the measuremental error of particle size with the finger overlap considered, and the

sub-pixel accuracy of the number of fringes/finger spacing is acquired by interpolation. The optical system design

example and its test results of the standard particle are given.
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Table 1 Measurable range of particle size for different optical systems

System parameters A B C D E F
Focal length f./mm 50 50 50 50 50 50
Focal length f,/mm 50 50 50 50 50 50. 6
Aperture (lens) diameter d,,/mm 40 20 10 40 40 40
Aperture (lens) diameter d,,/mm 40 20 10 40 3 40
Distance in object field 2, /mm 175 175 175 175 175 175
Distance in image field z,/mm 71.5 71.5 71.5 72.5 71.5 71.5
Laser light sheet thickness s,/mm 1.2 1.2 1.2 1.2 1.2 1.2
d pmin /MM 2.53 5.05 10. 10 2.53 2.53 2.53
d pmax /MM 137.18 136.73 136.62 234.91 137.18 137.18
Maximum measurable concentration ¢, m./mm ° 0.0498 0.1994 0.7976 0.0185 0.5220 0.2375
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