CO,

Line strengths and half-widths of the laser bands of CO,

Masashi FUKABORIY, Tadao AOK 2, Tsuyoshi FUJEDA!, Tatsuya Y OKOTA?, Hideski NAKAJMA?Z,
Y asuhiro SASANC?, and Takeshi WATANABE®
1:Meteorologica Research Ingtitute, 2:Nationa Indtitute for Environmental Studies, 3;Toray Research Center, Inc.

Abstract
The line strengths, sdf-, No-, and O.-broadened haf-widths of the CO, laser bands were determined from spectra
measured with a high-resolution Fourier transform spectrometer at room temperature.  The square of the trangtion dipole
moment and the coefficients of the Herman-Wallis factor were dso determined for the CO, laser bands.  The results obtained
were compared with the compiled vauesin the HITRAN database and available values previoudy reported in the literature.
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Fig.1 Comparison of the measured and cal culated spectra

of the R(8)-R(12) linesin the (00012-10001) band of CO.,.

The solid line in the upper pand indicaes the
experimental spectrum and the broken line represents the
caculated spectrum with the proper line parameters.
The lower pand presents the residuals of the measured

and calculated spectra.

0.002 +—F—————————
CO, (00011-10001) BAND ~ —— HITRAN2K
v=960.9586cm™ o This work
T=296K

N
>
Q2
2
& 0.0015
oS
Ke)
4

0.001

Fig.2 Variation of the sguared transition dipole moment
with the rotationd quantum number for the
(00011-10001) band of CO,. The solid line represents
the HITRAN2K vaues. Open circles indicate the
sguared transition dipole moments measured in this
study.

T T T T T T T T T T T

CO; (00011-10002) BAND — HITRAN2K
vo=1063.735cm™ o This work
00015 -  T=296.0K 4

@

>

Q

©

e

9o

kS

& 0.001 |

Fig.3 Variation of the squared transition dipole moment
with the rotationd quantum number for the
(00011-10002) band of CO,. The solid line represents
the HITRAN2K vaues. Open circles indicate the
squared transition dipole moments measured in this
study.
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Fig.4 Sdf-, No-, and O,-broadened half-widths of the
(00011-10001) band of CO,. Open circles, triangles,
and squares represent the measured sdf-, N»-, and
O,-broadened half-widths of the R- and P-branch linesin
the (00011-10001) band of CO, The broken lines
indicate the results of Danaet d.
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Fig.5 Sdf-, No-, and O,-broadened half-widths of the
(00011-10002) band of CO,. Open circles, triangles,
and squares represent the measured sdf-, N»-, and
O,-broadened half-widths of the R- and P-branch linesin
the (00011-10002) band of CO, The broken lines
indicate the results of Danaet d.



