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A Highly Sensitive Doppler Limited Photoacoustic Overtone Spectrometer
with a Ti -sapphire Ring Laser—Optical Multipass and Acoustic Resonance

Hao Luyuan Han Jiaxiang Si Qiang Zhang Jinhui Zhu Qingshi
(Department of Chemical Physics, University of Science and Technology of China, H ef ei 230026)

Abstract The factors, especially the photoacoustic cell’s size, which have
effects on the amplitude of the photoacoustic signal, are analysized. When a
multipass cylindrical cell with optimal dimensions is operated in the first-or—
der radial resonance mode, the signal-to-noise ratio of photoacoustic signal
can be greatly improved. Using a Ti sapphire ring laser as the light source,
a laser photoacoustic spectrometer reaching a sensitivity of 8. 5X 10 "em !
(SNR= 1+-1) is realized: then the sixth stretching overtone spectrum of
AsHs was first recorded with this instrument.

Key words photoacoustic spectrum, acoustic mode, optical multipass,
overtone pspectrum





