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Collision-induced absorption of oxygen molecule observed by
photoacoustic spectroscopy
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Collision complex of oxygen (02-Oz2) is transiently generated when two oxygen
molecules collide. At this short period, the electron clouds of molecules are distorted
and some forbidden optical electronic transitions become partially allowed. These
transitions are called collision-induced absorption (CIA). The CIA of oxygen plays
important roles in atmospheric chemistry. The CIA is a small but significant part of the
total budget of incoming shortwave radiation. In addition, it has been known that
singlet oxygen generated by the CIA has high reactivity and undergoes reaction with
volatile organic compounds in the atmosphere. However, the mechanism of singlet
oxygen products by the CIA still remains unknowns. In this study, we measured the
CIA bands of oxygen at around 477 nm by using photoacoustic spectroscopy. The
lineshape of the CIA cannot be reproduced by reported empirical model. These results
indicate that non-radiative deactivation process in the excited state produced by CIA
should be observed by PAS.
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