Third-body effect on collision-induced absorption of molecular oxygen
in visible range
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In the atmosphere, collision complex is transiently generated only when two molecules collide with
together. During the short period, the electron clouds of molecules are distorted and even forbidden
transitions under collision-free conditions might become allowed. During molecular collision between
oxygen molecules, the forbidden electronic-transition of a'A g - XsZg' becomes allowed and oxygen
molecule is known to absorb near-infrared to visible light. Nevertheless, the simultaneous transition
mechanism in visible range and the third-body effect have not been understood well, mainly because of
the required experimental conditions. In this research, we have observed the enhancement of the
collision-induced absorption (CIA) cross section in the visible region under the third-body effect of CO,
and N, and tried to provide the experimental information on CIA. We applied cavity ring-down
spectroscopy to the study under the ambient pressures. A 600~650 nm laser beam pulse was introduced
into the cavity. The effective optical path length was several 10 km. Ring-down times were measured to
estimate the light absorption due to oxygen molecule. The CIA intensity is composed of two terms due to

pure oxygen collision and additional third-body effect as expressed by equation (1). The Ao, .,,and

Ac;,, y, values were determined by the slopes of the lines as 5.4+0.2 and 0.032+0.018 (10

cm®/molecule®), respectively. The simultaneous electronic transition process results in creating two singlet
oxygen; 2[0,(X°2g)] + hv — 2[0, ( a'A4)]. The CIA transitions have been interpreted as light-induced
collisional energy transfer model. We will discuss this mechanism and the enhancement by third-body gas
in more detail.
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