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Measurement of pressure broadening coefficients of carbon dioxide
by use of CW-CRDS
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Abstract

Continuous wave cavity ring-down spectroscopy was used in the laboratory to study CO, pressure
broadening coefficients in the (3 0° 1)<=(0 0 0) band near 1600 nm. Pressure broadening coefficients in the
presence of a variety of perturber gases, y(gas), were measured: y(N,) = 0.0780 + 0.0005, y(O,) = 0.0675 +
0.0008, y(Ar) = 0.0625 + 0.0006 cm’'/atm in the P(16) rovibronic transition, for example. Apparent
J-dependences of y were observed in all cases. Estimated y(air) from our results are calculated to be 0.1010%
0.0014 cm™'/atm in the R(0), 0.0852+0.0045 in the P(8), 0.0758 +0.0006 in the P(16), 0.0709 +0.0022 in the
P(26), and 0.0694%0.0018 in the P(38) transitions. These results are important in retrievals of satellite data for
sounding of CO; in the atmosphere.
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Fig. 1. Diagram of CW-CRDS apparatus
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1) N. Lacome, et al., J. Mol. Spectrosc. 97, (1984), 425.
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Fig.2 The plot of measured broadening parameter y against
rotational quantum numbers J. All y of nitrogen are larger
than that of oxygen at every J.

Table 2. y(air) calculated from y(N,) and y(O;)

. -1 -1
.. y(air) / cm™ atm

Transition 3
This Work HITRAN?

R(0) 0.1010£0.0014 0.0939

P(8) 0.0852+0.0045 0.0803

P(16) 0.0758+0.0006 0.0732

P(26) 0.0709+0.0022 0.0687

P(38) 0.0694+0.0018 0.0667

2) These data are corrected with the temperature dependence coefficient, (T,¢/T)" = (296/298)", n = 0.71 - 0.78.
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