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Abstract: Trace methane detection by means of quartz enhanced photoacoustic spectroscopy 

using a fiber-coupled DFB diode laser at 1651 nm will be reported. An autonomous sensor 

configuration will be described. 
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Quartz enhanced photoacoustic spectroscopy (QEPAS) approach to trace gas sensing was first reported in 2002 [1]. 

This modification of a conventional photoacoustic spectroscopy (PAS) makes use of the unique properties of mass 

produced U-shaped quartz crystals (tuning forks, TFs) such as their extremely high Q-factor and low sensitivity to 

background acoustic noise. Their application as miniature, sharply resonant sound transducers lead to compact 

photoacoustic sensors suitable for field applications. To date, this technology has been used for detection of a 

number of molecular compounds including NH3, H2O, HCN, N2O, and formaldehyde, using near-infrared and mid-

infrared laser sources [2][3].  

Detection of methane (CH4) by means of PAS has been reported by a few research groups using different laser 

sources, see for example [4-6]. QEPAS based CH4 sensing was performed in [1]. However, these experiments used  

ambient air as a diluent and did not take into account a significant O2 and H2O influence on the V-T relaxation [6]. 

In this talk a systematic study of NIR QEPAS methane sensor performance and the impact of O2 and H2O will be 

reported. A fiber-coupled DFB diode laser operating at 1651 nm is used as an excitation source. An advanced 

control electronics unit (CEU) will be described. The latest version of the CEU includes a diode laser driver and 

temperature controller, and performs all the functions necessary for autonomous, unattanded sensor operation 
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including the laser modulation, locking to the selected absorption line, photoacoustic signal acquisition and 

processing, and time-stamped data logging to the internal flash memory chip. 

This work was partially funded by the NSF ERC MITHE project. 

 

References 

[1] A.A Kosterev, Y. A. Bakhirkin, R. F. Curl, and F. K. Tittel, “Quartz-Enhanced Photoacoustic Spectroscopy,” 

Optics Letters 27, 1902-1904 (2002). 

[2] A.A Kosterev, F.K. Tittel, D. Serebryakov, A. Malinovsky and I. Morozov, “Applications of Quartz Tuning 

Forks in Spectroscopic Gas Sensing”, Review of Scientific Instruments 76, 043105 (2005) 

[3] R.Lewicki, G.Wysocki, A.A.Kosterev, and F.K.Tittel, “Carbon Dioxide and ammonia detection using 2µm 

diode laser based quartz-enhanced photoacoustic spectroscopy”, Appl. Phys. B, Online First, DOI: 

10.1007/s00340-006-2474-9 (2006). 

[4] Geng-Chiau Liang, Hon-Huei Liu, A. H. Kung, A. Mohacsi, A. Miklos, and P. Hess, “Photoacoustic Trace 

Detection of Methane Using Compact Solid-State Lasers”, J. Phys. Chem. A 104, 10179-10183 (2000). 

[5] J. Ng, A. H. Kung, A. Miklós, and P. Hess, “Sensitive wavelength-modulated photoacoustic spectroscopy 

with a pulsed optical parametric oscillator”, Optics Letters 29, 1206-1208 (2004). 

[6] S. Schilt, J.-P. Besson, L. Thévenaz, “Near-infrared laser photoacoustic detection of methane: the impact of 

molecular relaxation”, Appl. Phys. B 82, 319–329 (2006). 

 

       a1428_1.pdf
    

       CFG4.pdf
    

© 2007 OSA/CLEO 2007


