
MULTISPECTRUM ANALYSIS OF THE OXYGEN A-BAND

BRIAN DROUIN, LINDA R. BROWN, MATTHEW J. CICH, TIMOTHY J. CRAWFORD, ALEXANDER
GUILLAUME, FABIANO OYAFUSO, VIVIENNE H PAYNE, KEEYOON SUNG, SHANSHAN YU, Jet
Propulsion Laboratory, California Institute of Technology, Pasadena, CA, USA; D. CHRIS BENNER, V.
MALATHY DEVI, Department of Physics, College of William and Mary, Williamsburg, VA, USA; JOSEPH
HODGES, Material Measurement Laboratory, National Institute of Standards and Technology, Gaithers-
burg, MD, USA; ELI J MLAWER, Atmospheric and Environmental Research, Lexington, MA, USA; DAVID
ROBICHAUD, Biomass Molecular Science , National Renewable Energy Laboratory , Golden, CO, USA;
EDWARD H WISHNOW, Space Sciences Laboratory and Department of Physics, University of California,
Berkeley, CA, USA.

Retrievals of atmospheric composition from near-infrared measurements require measurements of airmass to better
than the desired precision of the composition. The oxygen bands are obvious choices to quantify airmass since the mix-
ing ratio of oxygen is fixed over the full range of atmospheric conditions. The OCO-2 mission is currently retrieving
carbon dioxide concentration using the oxygen A-band for airmass normalization. The 0.25% accuracy desired for the
carbon dioxide concentration has pushed the required state-of-the-art for oxygen spectroscopy. To measure O2 A-band
cross-sections with such accuracy through the full range of atmospheric pressure requires a sophisticated line-shape model
(Rautian or Speed-Dependent Voigt) with line mixing (LM) and collision induced absorption (CIA). Models of each of
these phenomena exist, however, this work presents an integrated self-consistent model developed to ensure the best accu-
racy.

It is also important to consider multiple sources of spectroscopic data for such a study in order to improve the dynamic
range of the model and to minimize effects of instrumentation and associated systematic errors. The techniques of Fourier
Transform Spectroscopy (FTS) and Cavity Ring-Down Spectroscopy (CRDS) allow complimentary information for such
an analysis. We utilize multispectrum fitting software to generate a comprehensive new database with improved accuracy
based on these datasets. The extensive information will be made available as a multi-dimensional cross-section (ABSCO)
table and the parameterization will be offered for inclusion in the HITRANonline database.
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