
INFRARED ABSORPTION BY THE EARTH’S ATMOSPHERE

Several constituents of the earth’s atmosphere absorb infrared 
radiation. At ground level the strongest absorbers are H2O and 
CO2, but 30 to 40 other compounds can make significant contri-
butions. The centers of the most important absorption bands are 
listed below:

Molecule Vibrational mode Band center in cm-1

H2O Bend 1595
H2O Symmetric O-H stretch 3657
H2O Antisymmetric O-H stretch 3756
CO2 Bend 667
CO2 Antisymmetric C-O stretch 2349
O3 Bend 701
O3 Antisymmetric O-O stretch 1042
O3 Symmetric O-O stretch 1103
N2O Bend 589
N2O N-O stretch 1285
N2O N-N stretch 2224
CO C-O stretch 2143
CH4 Degenerate deformation 1306
CH4 Degenerate stretch 3019

The HITRAN Molecular Spectroscopy Database (References 1 
and 2) is a compilation of wavenumbers and intensities of more 
than 1.7 million spectral lines of atmospheric constituents. It is a 
valuable resource for calculating transmission of the atmosphere, 
radiative energy transfer, and other phenomena. The graph below, 
which was supplied by Walter J. Lafferty (Reference 3), gives the 
transmittance of the atmosphere for one set of conditions. 
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