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Tab. 1 Theoretical and experimental parameters of the 7 QTFs*]
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QTF #5 2 913.42 2 869.07 34 800 5210 810.1
QTF #6 4176.48 4 250.01 50 130 17 850 194.1
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Advances in quartz tuning fork based photoacoustic gas sensing

Dong Lei, Li Shangzhi, Shang Zhijin, Wu Hongpeng
(Institute of Laser Spectroscopy; State Key Laboratory of Quantum Optics and Quantum Optics Devices,
Shanxi University, Taiyuan 030006, China)

Abstract: This article aims to discuss the latest developments and applications of quartz-enhanced photoacoustic spec-
troscopy technology based on tuning fork quartz(QTF). Starting from the basic principle of the QTF and the limitations of the
standard 32 kHz QTF, the design and improvement of the novel QTF are introduced. Then the vibration mode of the QTF is
classified into the fundamental flexural mode and the 1st overtone flexural mode, and the detailed description is given. In addi-
tion, the latest developments in their applications in the field of quartz-enhanced photoacoustic spectroscopy gas sensing are introduced
based on the characteristics of these novel custom tuning forks, proving the stability and reliability of the gas sensing system.

Keywords: Quartz enhanced photoacoustic spectroscopy; custom quartz tuning fork; vibration mode; trace gas sensing
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