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Veracity Analysis on Measurement Results of Cavity Ring-Down

YI Heng-yu
(Institute of Applied Electronic, China Academy of Engineering Physics, Mianyang, Sichuan 621900, China)

Abstract Different capability laser has different pulse width, which influences the figure of ring-down waveform in the cavity ring-
down system (CRDS), and makes measurement result relative departure from true reflectivity. According to propagation equation of
Gaussian beam and overlap-add of signal, a theory model is set up by data fitting to research the influence of pulse laser on its ring-
down signal and its metrical results. The change of ring-down waveform is numerically simulated in different cases by this model, and
it is also calculated how the measurement result varies with the true reflectivity. Based on this, it is analyzed that relation between
waveform of the laser and measured reflectivity of the CRDS. Results show that current data processing can not acquire exact

measured reflectivity. and a collating ways for measured reflectivity is put forward.
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Fig. 1 Schematic illustration of cavity ring-down

measurement system
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Fig.2 Waveform of single pulse (a) and its stimulated waveform (b)
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Fig. 3 Simulated actual ring-down waveforms (a) w=3 ns, (b) w=7 ns
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Fig. 4 Relation between measured results and mirror

reflectivity
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