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Research on performances of LPCS with different lamphouses
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Abstract: Light intensity distributions of two typical lamp-houses used in Laser Particle
Counter System (LPCS)——He-Ne laser and semiconductor laser are measured by Beam Prog,
2350. According to the results, intensity uniformity of sensitive volumes formed by two lamp-
houses respectively is analyzed. Using the LPCS, the particle size distributions of the normal par-
ticles are measured and corresponding counting efficiency and distinguishability are calculated.
The results indicate that intensity uniformity of sensitive volume formed by semiconductor laser is
better than that formed by He-Ne laser, and correspondingly, the former has better counting effi-
ciency and distinguishability. By comparision with using He-Ne laser, LPCS using semiconductor

laser can make its distinguishability of particle diameters increase 17 %.
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Fig.1 Sketch map of the sensitive volume
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Fig.2 Three-dimensional distribution of light intensity
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Fig. 3 Two-dimensional distribution of Lght intensity on

light section of sensitive volumes
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Fig.4 The probability density distribution of light intensity of

sensitive volumes formed by He-Ne laser and semiconduc-

tor laser respectively
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Fig.5 The probability density distribution of the pulse signal
amplitude produced by normal particles using different

lamphouses
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Tab.1 Comparison between the normal particles with diameter 0. 38 pm and

0. 54 pm using different lamphouses

No. 1 No. 2 No. 3 No. 4 No. 5 Mean value
He-Ne laser 3717 3749 3784 3936 3809 3799
0.54 pm
Semiconductor laser 6769 7101 7684 7445 6671 7134
He-Ne laser 11978 11859 12095 11403 11845 11836
0.38 pm
Semiconductor laser 17332 17463 18598 15615 18154 17432
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