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Abstract

A Vacuum system has been designed and constructed and it’s works with
direct current (DC) to generate plasma for Nitrogen gas. We used a
cylindrical chamber made from Pyrex glass with 30cm length and 10cm
diameter.

We used an Aluminum electrodes to get an electrical discharge, the
Anode was shaped like a flat disk with diameter8.8cm, whereas the
Cathode has been designed like geometrical hollow shapes (Cylindrical,
Cone, funnel), with variable dimensions.

Nitrogen breakdown has measured and for different dimension and for
Variable latitude of pressure between (0065-0.76) torr, the best distance
between electrodes was determined d=4cm, which has been specified to
be suitable for depositing thin films. We noticed that there is a change in
breakdown voltage with the change of cathode shape. Breakdown voltage
by using cylindrical hollow cathode with inner diameter (6, 3) cm are
equal to (250, 239) volt, respectively at (Pd,i»=0.754, 0.695 torr.cm). The
breakdown voltage by using conical hollow cathode with inner diameter
(6, 3) cm are equal to (237. 221) volt, respectively at (Pd.,i,=0.676, 0.642
torr.cm). While the value (223, 202) volt, respectively at (Pd,,;»=0.676,
0631 torr.cm) by suing the repressive hollow cathode with liner diameter
(2&1) cm. The results proved the hollow diameter decrease when its
length fixed leads to decrease gas breakdown voltage.

We have studied the properties of vacuum curve (I-V) the results shows
that the (Amp-Volt) are different due to different geometric shape of
cathode. The decrease of hollow diameter when length fixed will increase
plasma conductivity which lessen resistance

We used an optical emission spectrometer (OES)to study the plasma
properties (electron temperature, electrons density),the results shows that
the temperature and electrons density of nitrogen Plasma increases with
increased subjected voltage for all cathode shape, the electrons density
has been indicated with values (1x10'-9x10"") cm™ and electrons
temperature in range (0.8-1.3) eV.

We noticed that by using the spectrum analysis of light emission and
through emitted ray intensity, the electrons temperature decreases and
electron density increases with gas pressure.
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