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Abstract

Design and Experimental Analysis of New Photoacoustic Cell
Zheng Dezhong Zhao Nan

(Key Laboratory of Measurement Technology and Instrumentation of Hebei Province, Yanshan University,
Qinhuangdao , Hebei 066004, China)
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The performance of photoacoustic cell is one of the important factors which determine the trace gas
improves the sensitivity of detection system. The PAS trace gas detection system is built. The impacts of cavity
to noise ratio is 39.5 and sensitivity is 2.78X 10 °.

detection system sensitivity based on photoacoustic spectroscopy (PAS). The photoacoustic cell design is a key part of
PAS gas detection system. A first-order longitudinal length adjustable feedback resonant photoacoustic cell is designed
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based on PAS and acoustic theory. The resonance frequency is conveniently achieved by actual measurement, which
=]

effectively avoids the double counting process and the manufacturing error, makes the measurement easier and
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length, photoacoustic cell length and source power on photoacoustic signal are discussed experimentally. The signal
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Table 1 Physical constants of nitrogen (20 ‘C, 1.013X10° Pa)

Buffer gas  po/(kg/m’) Y M /(kg/moD)

7 /(Pa/s) K /[W/(m+K)] C,/[J/(mol+ K]

N, 1.25 1. 401 0. 0280

1.75X107° 26X107° 29.1
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Fig. 9 Second harmonic of photoacoustic signal
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