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Probability density function of signal amplitude in laser airborne particle counter

PENG Gang ,BIAN Bao-min LU Jian
( Department of Information Physics and Engineer, Nanjing University of Science and Technology , Nanjing 210094 , China)

Abstract; In order to study the probability distribution of counting signal amplitude in a laser airborne particle counter,the
relationship between the probability distribution of counting signal amplitude, particles number density in the sampling air-flow,
light-intensity uniformity of the sensitive volume and the speed distribution of the lamellar flow were theoretically analyzed. Then,
the probability density distribution of the counting signal amplitudes was tested with a self-designed optical sensor with sheath-air
inlet, and it matched well with the theoretical result. In a word, the results indicate that the probability distribution of counting
signal amplitude is determined by both the intensity distribution of the sensitive volume and the space distribution of the particles
number density ,which proposes a theoretical basis for the design of the particle counter.
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Fig. 1 Sketch map of the sensitive volume
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Fig.2 The probability density distribution of the pulse signal amplitude pro-
duced by standard particles of SX-L310
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Fig.3 Sketch map of the sheath-air inlet
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Fig.4 The probability density distribution of the pulse signal amplitude pro-

duced by standard particles of sensor with sheath-air inlet
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Fig.5 The comparison between theoretical results and experimental results
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