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Fig. 1

Scheme of the CEAS experimental setup
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Fig. 2 The mode structure of a progressively aligned

optical cavity (a)-(c) excited with a TDL
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Fig. 3 CEAS of carbon dioxide at the pressure of 1 300 Pa

+ , Experimental data; —, Gaussian fitting curve
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Fig. 4 CEAS of carbon dioxide at the pressure of 3. 33 Pa

+ , Experimental data; —, Gauss fit of Datal = A
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The Study of CO, Cavity Enhanced Absorption and Highly Sensitive
Absorption Spectroscopy

PEI Shi-xin, GAO Xiao-ming, CUI Fen-ping, HUANG Wei, SHAO Jie, FAN Hong, ZHANG Wei-jun”
The Environment Spectroscopy Laboratory, Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences., Hefei
230031, China

Abstract Cavity enhanced absorption spectroscopy (CEAS) is a new spectral technology that is based on the cavity ring down absorp-
tion spectroscopy. In the present paper, a DFB encapsulation narrow line width tunable diode laser (TDL) was used as the light source.
At the center output, the TDL radiation wavelength was 1. 573 pm, and an optical cavity, which consisted of two high reflectivity mir-
rors (near 1. 573 ym, the mirror reflectivity was about 0. 994 %), was used as a sample cell. A wavemeter was used to record the accu-
rate frequency of the laser radiation. In the experiment, the method of scanning the optical cavity to change the cavity mode was used,
when the laser frequency was coincident with one of the cavity mode; the laser radiation was coupled into the optical cavity and the detec-
tor could receive the light signals that escaped the optical cavity. As a result, the absorption spectrum of carbon dioxide weak absorption

— 2N —1

at low pressure was obtained with an absorption intensity of 1. 816 X 10" * cm ' + (molecule « cm ?) ' in a sample cell with a length of

only 33.5 cm. An absorption sensitivity of about 3. 62>X 107 cm ' has been achieved. The experiment result indicated that the cavity
enhanced absorption spectroscopy has the advantage of high sensivity, simple experimental setup, and easy operation.
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