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Abstract

Three types of radio frequency plasmas are studied during the course of
this work. 13.6 MHz radio frequency is used to produce CCRF glow
discharge, atmospheric pressure jet plasma and low pressure GEC reference
cell . The experimental work on glow discharge was performed at the plasma
Lab Mosul university physics department. Work on atmospheric jet plasma
and GEC reference cell was performed at york plasma institute , department
of physics ,UK.
Langmuir probe diagnostics technique using a new novel method for RF
compensation developed during the work is used to study the glow discharge
plasma. Optical spectroscopic emission and phase analysis techniques are
used for jet plasma diagnostics and low pressure GEC system .
Results for glow discharge plasma indicated the existence of two
temperatures. The lower temperature is almost constant against RF power
increase between 5 — 100 Watt at about 2 eV. The higher temperature ranges
between 8 eV at low RF power increasing to about 14 eV at higher RF
powers. The plasma potential tend to decreases with increasing RF power.
The plasma electron density show strong increase against increasing RF
power. The electron energy distribution function (EEDF) at all power values
are reasonably described by the superposition of a Druyvesteyn and a
Gaussian distribution functions
Spectroscopic analysis of atmospheric pressure, jet plasma, for pure Helium
and Helium Argon Oxygen gas mixtures, shows significant increase in
intensity of almost all spectral lines with increasing RF power. Phase
resolved analysis on spectral lines using a 2 nanosecond repetition rate

ICCD camera demonstrated that y -mode discharge is predominant at high

RF powers(35-30 Watt) while « mode is more predominant at low RF



powers(4-6 Watt). A hybrid mode seems to be associated with medium RF
powers(8-25 Watt).

Phase resolve optical emission spectroscopy analysis of low pressure GEC
system for O,/Ar gas mixture using ultra ultra-fast diagonistic the bandpass
filter, This diagnostic tool allows to measure spatio-temporally resolved
emission intensities of electronically excited species with a high resolution .
Results show that the intensities of collisional and collisionless electron

heating were found to vary significantly as a function of RF voltage

range(200- 1000 Volt).



