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The y-band radiation is originated from the electronic transition from NO A%S metastable
state to X°IT ground state. We carried out a theoretical calculation of the y-band radiation. By
using the optical emission spectroscopic measurement method, we experimentally examined the
the y-band spectrum emitted from microwave discharge N,-O, mixture plasma. Then, we fit the
observed spectrum with our calculation, so that the vibrational and rotational temperatures of NO
AZ3 state were obtained.

The N,-O, plasma is generated by a microwave discharge with its frequency 2.45 GHz,
and the output power is set at 400 W. The total pressure of the plasma ranges from 0.5 to 2 Torr.
A CCD spectrometer (200 to 850 nm) is applied as a polychromator for the measurement of the
emission spectra.

From the experimental results, it is found that both NO and N, molecules in the mixture
plasma experience cooling down processes as the flowing distance increases both on vibrational
and rotational temperatures.

On the other hand, NO molecules have always the higher rotational temperature than N,
and the rotational damping process is slower than that of the vibration. It implies that the
rotational excitation kinetics of NO molecule is different from N,. As we know, NO molecules in
N2-O, mixture plasma come from collisions among a variety of molecules and atoms. All the
collisions can lead to a faster rotation than N, whose rotation motion mostly is generated from
collisions with electrons mostly.

When O, molar ratio of the mixture increases, the NO experiences an increasing
vibrational temperature. This is because that the NO A”E metastable state is excited from two
main paths: one is the collision between NO X’IT with free electrons and the other is the
collision between NO X°IT and N, A®S. These two ways have different vibrational exciation
processes, and the collision between NO X?IT and N, A®S appears a vibrational energy exchange
[1]. Hence, when the participator density changes, the NO AE vibration property should depend
on a molar ratio of O,.
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