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Theoretical analysis on the dynamic absorption saturation

in cavity ringdown spectroscopy
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Fig. 1. Non-exponential CRD signals and depleted absorbing population in a pulsed CRDS system.
Lower panels show the fit residuals of the non-exponential CRD signals. Parameters used in the

simulation are shown in each inset: Samples are with the same single-pass absorbance agl of

1x10 ~° and the indirect relaxation time Ty set to be ~ 100 gs, but in different combinations of

the cross-section and the pressure. The ringdown cavity with 99.99%-reflectivity mirrors in the
separation of 30 cm, is excited by a laser pulse at 570-nm wavelength, delivering 5-m]J energy in the
pulse duration of 5 ns and the beam diameter of 1 mm.
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Fig. 2. Saturation-free dynamic range of the CRDS measurement depending on (a-c)the excitation pulse

energy and (a’-c’)cavity finesse. Dynamic ranges are determined over 2-D space of (#, Spu= f gdv),

by estimating the sample depletion parameter D= (#%/ no) avg at the line center of a given homogenously
broadened line. The shaded regions represent the parameter space beyond the CRDS dynamic range.
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