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ABSTRACT

This research study involves design and construction of a device for
producing plasma which-is essentially field free. In principle, electrons
emitted from hot cathode are accelerated by electric field.toﬁanis the anode
which is grounded. By collisional ionisation process, plasma is formed inside
the anode cylinder. Plasma is thus bounded by the anode dimension of diameter
10.2 cm, and height 19.7 cm.

Preliminary study on properties of Argon plasma generated by this device
3

at an experimental condition (gas pressure 2_10— torr; emission current
X 64 mA; discharge current < 120 mA; ard discharge voltage < 50 V) by
means of a single Langmuir probe yields plasma electron temperature of

6.0 = 1.9 x 10 % and electron density approximately ~ 1017 - 1010 m2,
Plasma is also found to be weakly ionised (rate':i 10-4); collisionless}

Maxwellian; inhomogeneous along median line of plasma volume anxd guiescent,

It is interesting to find also two groups of electrons, one being the higher

energy primary electrons which suffer no collisions and reach the electric probe.

Our device will prove to be useful in studying of basic plasma physics and

in material development by converting it to function as an arc discharge plasma

.
L

sputtering; either with or without magnetic field, or else.
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