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Abstract: The terrestrial atmosphere exhibits strong absorptions in the submillimeter through infrared
wavelengths by greenhouse gases such as water and carbon-dioxide. Conversely, the bulk atmospheric
gases of nitrogen, oxygen and argon only weakly interact with radiation from radio through optical
wavelengths, with only oxygen undergoing resonant absorption under various magnetically induced
mechanisms. Since oxygen is well mixed and exhibits a constant mixing ratio, the weak resonant
absorptions of oxygen are of high value for quantification of bulk atmospheric properties through remote
sensing and oxygen emissions can also be useful for remote characterization of the mesosphere. Since
joining the molecular spectroscopy laboratory at the Jet Propulsion Laboratory (JPL), I have studied
absorption of many atmospheric gases, and have regularly focused on the exceptional experimental cases
for oxygen, which lends itself to special techniques such as multipass Fourier-transform, Zeeman
modulated, cavity absorption, and emission spectroscopies. Through combinations of these techniques and
literature data, the molecular spectroscopy group at JPL has developed a comprehensive spectroscopic
linelist for all oxygen transitions from 1 - 15500 cm-1, including isotopologues. Additional experimental
efforts provide pressure-induced lineshape parameters and collision-induced absorption models. In this
Hans Liebe Lecture I will present the efforts I have made in my career to build upon the legacy of Hans
Liebe and describe the experimental and modeling efforts for molecular oxygen in our laboratory. These
efforts include: precision measurements of the oxygen A-band near 0.76 microns; emission of oxygen in
the mid- to near-infrared; millimeter and submillimeter measurements of singlet Delta oxygen; waterbroadening at 60 - 600 GHz; and refractivity and absorption at L-band.
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