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Experimental study of the effect of gas on the emitted ions in the Mather-
type plasma focus device 5kj

Noushin Pishbin'*, Ali Nasiri" Dariush Rostamifard" Maryam Akbari Nasaji'

1.Plasma and Nuclear Fusion Research School, Nuclear Science and Technology Research Institute, P.O.
Box: 14399-51113, Tehran, Iran.

Abstract:

The ions produced in plasma focus devices have many applications in industry, medicine and
scientific research due to their special characteristics. Therefore, identifying these ions can be an
effective step towards using these devices as much as possible. The parameters of voltage,
pressure and type of working gas compounds are among the most important performance
parameters that can affect the characteristics of the emitted ions from the plasma focus device.
In this study, the ions emitted from the plasma focus device 5kj were characterized and the
effect of gas type on the ions emitted from this device has been investigated. In order to detect
the ions emitted from the plasma focus device, the Faraday cup detector is designed and built.
The Rogovski coil detector has also been used to investigate the location and quality of its
pinch. The results of the obtained parameters show that at the voltage of 12kv, the maximum ion
flux is obtained with argon gas at a pressure of 4.5 torr and with hydrogen gas at a pressure of
1.5 torr.
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VTRV 505 50 055,155 L 0 Kj GsiS slandly ise S 33105 ulis ) Joor

Pressure (torr) 3 3.5 4 4.5

Mean FWHM 0.7896*10- | 0.6675*10- | 0.2951*10- | 0.4347*10-
7 7 6 6

Mean Hi' 6.21 7.46 8.04 11.29

Mean Ai" 8.7581*10- | 6.3265*10- | 1.1491*10- | 3.1284*10-
6 6 5 5

Mean Energy (keV) | 26.14 30.40 33.08 35.85

VWKV 5Ly 50 39,000 55 L O Kj GsilS slowdly Sgn JUSms (55105 @l :¥ Jga

Pressure (torr) 1 1.5 2 2.5

Mean FWHM 0.7278*10- | 0.2697*10- | 0.4369*10- | 0.3685*10-
7 6 7 7

Mean Hi" 7.38 10.82 8.91 6.54

Mean Ai* 5.9675*10- | 6.7659*10- | 2.1468*10- | 4.5382*10-
6 5 5 6

Mean Energy (keV) | 10.65 15.67 12.89 10.74
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