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Etaloning Effects in Continuous-Wave Cavity Ring down Spectroscopy

Tan Zhongqi Long Xingwu Huang Yun Wu Suyong

(College of Optical Science and Engineering , National University of Defense Technology » Changsha, Hunan 410073, China)

Abstract Using a distributed-feedback (DFB) diode laser as light source, a high sensitivity system of continuous
wave (CW) cavity ring down spectroscopy was built. With the diode laser”s feature of current modulation and
tuning, the ring-down transient and spectrum of cavity loss can be observed easily, and the repeated measurement
error of system is about 0.65 X 107% The etaloning effects found in experiment were theoretically analyzed and
experimentally researched in detail, then the external weak reflection of cavity was confirmed as the source of the
effects. And the main reflection face was found through analyzing. Ways of software and hardware to eliminate the
effects were put forward and testified. The results show that the fitting error of software is about 0.4 >X<10"°, and

after hardware improving, the standard error of cavity loss spectrum’s fluctuation decreases from 9. 2068 X 10" ° to

0.4561X10 ¢,
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Fig. 1 Schematic chart of experimental system
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Fig. 2 (a) Ring down signal and its fitting curve;

(b) spectrum of cavity loss
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Fig. 3 Simulation of mirror’s transmission loss spectra

at different conditions
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before (a) and after (b) eliminating etaloning effects
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