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An Investigation of the Excitation Mechanisms of
the O, Herzberg I System and Oxygen Green Line in
the Airglow from a Simultaneous Rocket Observation

By

Kazuyuki KiTA, Naomoto IWAGAMI, Toshihiro OGAWA,
Akihiko MIYASHITA, and Hiroyoshi TANABE

Abstract: A simultaneous measurement of the night airglow
emissions at three different bands of the O, Herzberg I system
(originating from higher, middle and lower vibrational states of
0:(A*2):)) along with the green line of atomic oxygen was
carried out with photometers on board a sounding
rocketS 310, 17 flown from Uchinoura (31°N). The profiles of the
volume emission rates at three different bands of the Herzberg I
system are found to be identical, suggesting that the vibrational
distribution of O:(A’X}:) is almost identical at all emission
heights in the range 90-105 km. The ratio of the volume emission
rates of the Herzberg I system to the green line showed a weak
altitude dependence with a maximum at a height of 95 km.
The excitation and quenching processes of 0:(A%*>}%) and O
('S) are discussed, with the suggestion that O-(A®2);) is subjected
to a large quenching via collisions with atmospheric molecules
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but that the quenching of O('S) is small. The vibratioal relaxa-
tion process of O;(A*>];) is also examined, from which we infer
that the vibrational distribution of O,(A®3})) varies with the
atmospheric temperature.
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