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Particle Size Measurements Using Multi-Wavelength Linearly Polarized Lasers
in Sub-Micrometer Range
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A particle size measurement method for sub-micrometer particles using multi-wavelength linearly
polarized lasers is investigated, experimentally. In a previous study, the authors proposed a newly
developed multi-wavelength polarization ratio method utilizing three lasers with different
wavelength, and it was shown that the measurement range was extended up to 0.771 pm, which was
much wider when compared with that for a conventional single-wavelength polarization ratio
method. However, at the same time, it was implied that two problems must be solved in order to
further extend the measurement range. The first one is the influence of finite collecting angles of
the superimposing scattered lights, and in the preset study, the fourth wavelength is utilized to
exclude the effect of the superposition. The other problem is the effect of laser power stability, and
by acquiring reference light intensity simultaneously, the effect of fluctuation of laser power is
canceled. As a result, it is shown that the measurement range in diameter is further extended up
to about 3 um with an error of 7.6 % at maximum. Furthermore, the number density of particles
was newly measured, and it could be measured within an error of 32 %.
Keywords: Particle Size Measurement, Multi-Wavelength Linearly Polarized Lasers,
Sub-Micrometer Range, Polarization ratio, Scattered Light
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Table 1 Test particles for particle size measurement.

Refractive *Arithmetic *Standard
Particle : index n, G mean d andar Number density
sample No. Material (Relative ref. eometry diameter Dy eviation o 1/mm?®
Index m) um wm
1 0.081 0.010 1.8 x 10’
2 0.356 0.014 1.1 x10°
3 2.7 x 10
4 4.1 % 10°
5 0.465 0.011 5.3 x 10‘;
6 1.8x10
! &?iﬁim% a 201i':3vater) Spherical 6.0 x 10°
8 ' 4.4 x 10°
9 0.771 0.025 8.3x10°
10 1.3 x10°
11 1.025 0.010 5.0 x 10°
12 3.004 0.065 3.4 x 10°
13 5.883 0.283 6.1 x 10°
*Measured with centrifugal sedimentation method.
Table 2 Test particles for number density measurement.
- —— -
Particle . iF;edfgiCtlze Arrlrzzg?letlc *Stgn_dard Number density
Material . P Geometry . deviation o 3
sample No. (Relative ref. diameter Dyq 1/mm
Index m) um Hm
14 0.356 0.014 1J.X102
15 4.1x10
Polystyrene 1.59 . 4
16 - Spherical 0.465 0.011 45x10
17 (Transparent) (1.20 in water) 18 x 10°
18 0.771 0.025 8.3 x 10°

*Measured with centrifugal sedimentation method.
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