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ABSTRACT

A listing of frequencies and intensities of molecular ébsorption lines
of CO2 in the spectral region 12 to 18u is presented. The intensities are given

at six temperatures (300, 275, 250, 225, 200 and 175K) and include five isotopic

molecules (12C 16O 160, 13C 160 160, 12C 160 180’ 12C 16O 17O and 13C

60180,
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Description of Listing

The details of the calculations of the line frequencies and relative inten-
sities of the carboen dioxide absorption lines in the 12 to 18u spectral region
are contained elsewheré (Drayson and Young, 1966, and Drayscn et al., 1967),
but for convenience, rthe most important parameters are reprodubed in this
report. Table I contains the intensities of the strongest bands between 12 and
18u at 300K, together with the wavenumbers of the bamd centers. The relative
abundances in the earth's atmosphere of the five most common isotopic mole-
cules are shown in Table II. Thé intensities of the lines due to these molecules
have been multiplied by their relative abundances.

Only lines whose intensities are greater than 1 x 10_6 cm_l(atm Cm):;OOK
at 300K, are included in the listing. The strongest lines have an intensity of
approximately 7 cmnl (atm cm);éOK at 300K, so that almost 7 orders of mag-
nitude of line intensities are retained. With this criterion about 7000 lines are
obtained. However, most of these lines are very weak and also lie near much
stronger absorption lines. Because of this, only three orders of magnitude
of line intensity are allowed in any 5 cm-l interval, which reduces the number
of lines to a little over 2200. For most atmospheric conditions the omission

of the weak lines is inconsequential (particularly in view of the uncertainties

in the line parameters), with the possible exception of long paths at low pressures.
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Table I. Band intensities used in calculating

rotational line intensities

Level

Lower Upper ](Sizznd 1C6ent;ar (cm—IZiZISiZ)-l
C 02 300K
(cm—l) at 300K

000:0 010:1 667. 379 194

010:1 020:0 618.033 4,27

010:1 100:0 720. 808 6.2

010:1 020:2 667. 750 15.0

020:0 030:1 647. 054 1.0

020:0 110:1 791. 4417 . 022

020:2 030:1 597. 337 .14

020:2 110:1 741. 730 .14

020:2 030:3 668.151 . 85

100:0 030:1 544,279 . 004

030:3 040:2 081.62 . 0042

030:3 120:2 757,47 . 0059

030:1 120:2 828.284 . 00049

030:1 120:0 738. 364 .014

100:0 110:1 688. 672 3.0



Table II.  Relative abundances of isotopic

w

molecules

Abundance Band Center of

_ 12 16 Fundamental
Molecule (relative to ~“C 02) (Cm-l)
1201602 1,00 667, 4
136 1602 1,12 x 1072 648. 5
12, 16418, 4.0x10°° 662. 3
120165 174 8.0 x10°% 664. 7
13, 16418 4.5 51079 643. 6



Table III. Line positions and intensities of

the CO2 lines between 12 and 18u

The columns under Band Code contain the following information:

a) 1st column Band number (defined in Table I)
b) 2nd column Isotope number (defined in Table II)
c) 3rd column Branch. 0 is P-branch, 1 is Q-branch,

2 is R-branch

d) 4th column Rotational quantum number of the line.
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