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Abstract

Nadia Tanous EL- Merai.
Study of nlasma characteristics usinyg R.F ion source.

The main interest of this work is to study the plasma
parameters of axial constricted R.F ion source beside the
optimization of the R.F. ion source.

The plasma has been generated by a 50 MC R.F., 200 watt
oscillator which is inductively coupled to the plasma by R.F coil
wound round the constricted Pyrex glass chamber. Argon and
Nifrogen gases have been used as working gases in the pressure
rainge 3-80 m torr.

Electric probe measurements showed that for Nitrogen gas
at a pressure of 40 m torr., the plasma electron temperature
increases linearly with the increase of R.FF power without using
extraction voltage in the jon source. The electron temperature -
was 7eV for 25 watt R.F power and 20 eV for 90 watt R.F
power. At constant R.F power and gas pressure the plasma
electron temperature increased with the increase of the extraction
voltage.

The electron density has been estimated within the R.F
discharge vessel for Nitrogen gas at a pressure of 40 m torr. The
density varies between 4.5 x 1017 m™ and 7.5 x 10" m™ at R.F
pewer = 77 watt, for extraction wvoltage 500 and 1250 V
respectively.

it has been found that the icn current density extracted
increases with the increase of the electron density in the R.F
discharge vessel.




The study of the extracted ion beam showed that the beam
divergence decreases wilth the increase of the initial gas pressure
which may be due to the recombination processes.

The increase of the ion beam divergence with perveance
increase can be attributed to residual charge forces as well as the
increase of the electron temperature. For Niirogen gas at a
pressure of 3 m torr. the perveance was found to be 0.243 x 108
ANV while for Argon gas at the same pressure it reached 0.122
x 1078 A/V32 where the angular divergences were 10.3° and 7.2°
respectively. For Nitrogen gas at a pressure of 25 m torr., the
perveance was found to be 0.03 x 168 A/v32 while for Argon
gas at the same pressure was 0.023 x 108 A/v32 where the
angular divergences were 1.2° and 3.2° respectively.

The performance of the constricted R.F ion source showed
that it can be used to draw higher current where the plasma
temperature and density within the source play an important role.

. Comparing the results obtained using our axial constricted
R.F ion source with the conventional axial R.F source, it was
found that the beam current increases by about 40% in case of
OUr 107 SOUrce.
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