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There is now available a new version of the AFGL atmo
spheric absorption line parameters compilation,1 the compi
lation of spectroscopic data for the seven ir active gases sig
nificant in the terrestrial atmosphere: water vapor; carbon

dioxide; ozone; nitrous oxide; carbon monoxide; and oxygen.
This new version supersedes the last revision of September
1976.2 The major modifications are to water vapor, carbon
dioxide, methane, and oxygen (identified as molecules 1, 2,
6, and 7 on the compilation).
All halfwidths of water for transitions up to 13,000 cm - 1
have been replaced with values obtained from theoretical
calculations based on Ref. 3. The new linewidths differ
substantially from the older values for high-J transitions. The
calculations were also carried out separately for the four iso
topes, although no vibrational dependence of width has been
included. Previously the widths of the isotopic lines of H218O
and H217O were to have been assumed equal to those of the
equivalent transitions of H216O. Nevertheless, many of the
widths of the two less abundant isotopes were in error on
earlier versions of the compilation apparently due to a pro
gram error; this situation is now rectified as well by the sep
arate calculations.
The lower state energies of all the symmetric isotopes of
water have been updated to be consistent with the recent work
of Flaud et al.4-7 Work is still in progress with the purpose
of improving the transition frequencies and strengths of most
of the water bands—thus it will be found that the present line
positions do not in general form a self-consistent set with the
latest energy levels.
Originally, the compilation was not expected to cover
wavelengths shorter than 1 μm. However, first with the ad
dition of the atmospheric oxygen bands, and now with the
inclusion of high vibrational water transitions described below,
the compilation extends to about 18,000 cm -1 . This has ne
cessitated the continuation of the 3v + δ region of water (0.8
μm) that was abruptly terminated in the early versions. The
data8 have been resumed at 12,075 cm - 1 and extend to 12,938
cm -1 .
Some 2933 lines in the visible region (4v,4v + Δ,5V) from
13,274 cm - 1 to 17880 cm - 1 have been incorporated into the

Table I. Visible Bands ofH216Oon Compilation (4V,4V + δ,5v)
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Table II.

Revised Molecular Constants for Carbon Dioxide

succession of file markers (empty files) in window regions,
such as between 16,000 cm - 1 and 16,400 cm -1 . There is also
now included on the tape information in the first file (at zero
frequency) in the quantum identification field intended to
provide users with a description of the format of the compilation and the date of the version of the atlas they possess.
Finally, several errors in quantum assignments of water lines
were discovered since the last revision, and these have been
corrected. The atlas now contains over 139,000 transitions
covering the 0.3-17,880-cm-1 range.
Numerous researchers have contributed to the improvements of the compilation. Foremost among the contributions
have been the analyses of W. S. Benedict. Thanks are due to
S. A. Clough and F. X. Kneizys of AFGL and F. Winther of the
University of Kiel who have brought attention to errors that
existed on the compilation. We also thank D. Kitrosser of
Lowell University and J. Chetwynd of AFGL for their assistance in the transcription of data.

compilation from the measurements of J.W. Brault at Kitt
Peak National Observatory. The experimental procedure
and analysis are discussed in Ref. 9. A summary of the new
bands is given in Table I. The experimentally measured
halfwidths were used for these bands. In cases where lines
are blended, an asterisk has been placed in the quantum
identification field of the compilation directly after the lower
vibrational state, v" = 000 (column 70 in the card image of a
line).
It has previously been noted10,11 that discrepancies and
errors existed in some of the 531 bands of carbon dioxide on
the compilation. Most of these bands have been recalculated
based on the updated molecular constants of Ref. 10. Hot cell
Fourier transform spectrometer measurements of Sakai12 of
the principal isotope provided revised constants, which are
given in Table II. The energy level notation is v1v2lv3r, with
r designating the position of the level in the Fermi resonating
group of levels. When l = 2, Bc = Bd. The levels of Table II
affected changes in other levels that share allowed transitions,
and thus the tables in Ref. 10 should be modified to reflect this
interdependence.
The two major bands of methane,v3at 3.3μmandv4at 7.7
μm, have been improved. For the former band the experi
mental data of Sakai13 have been incorporated. However,
some lines were unidentified; thus there will be some transi
tions without a lower state energy given. This situation will
be remedied by further analysis of this band. The 7.7-μm
band of methane has been replaced with the values given in
Ref. 14. This revision has eliminated the intensity error that
existed in the earlier version of the compilation.
The (2-0) 7-band of the b1 g - X 3 -g system of oxygen at
6280 Å has been added.15 In addition, the (1-1) atmospheric
A -band has been placed on the compilation. Refined vibrational constants have been used on the atmospheric bands,
and additional weak isotopic lines that were observed in the
solar spectrum measurements9 have been included.
The compilation is available for a service charge of $60.00
in the form of a seven- or nine-track magnetic tape from the
National Climatic Center of NOAA, Environmental Data
Service, Federal Building, Asheville, North Carolina 28801,
attention of Brian Wallace. The new version now possesses
a file marker every 100 cm -1 . Note that this may cause a
3518
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