






28.2 Variable Frequency Plasma Configuration 219

28.2.1 Species identification

Emission spectra originating from plasma were captured using optical emission spectroscopy
setup. The essential spectroscopic setup makes use of an optical bench including an optical
fiber and a spectrograph with the data acquisition and the control system. It can be men-
tioned right here that the light emitted is collected through the fiber tip at 2 mm distance
from the exit of the nozzle, positioned and aligned with the jet. The light is taken to the
access port of a diffraction grating to capture the spectra with the wavelength resolution of
0.1 nm. Furthermore, sixteen representative atomic emissions of Ar, few for atomic nitrogen
and only two for atomic oxygen (777.5 nm, 844.6 nm) were observed. Figure 28.2 represents
the spectra recorded at 17 kHz from 250 nm to 310 nm. Presence of NO and OH band is
observed. The nitric oxide radicals and hydroxyl radical are found to be extremely significant
in DNA damage and therefore killing of the cancer cells. Presence of these bands make the
device imperative for the treatment of cancer.
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Figure 28.2: OH and NO bands observed at 17 kHz.

28.2.2 Determination of excitation temperature

The excitation temperature gives the energy of the electrons. Cold atmospheric pressure
plasmas are expected to have much higher excitation temperature as compared to heavy
species temperature. Higher electron energy is responsible for the generation of reactive
species, which in turn is extremely important for biomedical applications. Spectral feature
of the emission from the plasma is presented in Fig. 28.3a. Although the plasma under
consideration is obviously non-thermal plasma with extremely low degree of ionization, ex-
perimental evidences [see Fig. 28.3b] indicate existence of some excitation equilibrium among
the atoms excited in the process.

Following Griem [276] that the intensity (Iui) of radiation with the wavelength (λui) due
to transition from level ‘u’ to level ‘i’ follows the following relation:










