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Theoretical Design of a Dense Plasma
Focus Device to Increase Soft X-rays
Yield

Abstract

In this research« a theoretical study was conducted to design a dense
plasma focus device based on the Lee model. Where the operating
energy of the device and the parameters of the capacitor bank
(capacitance« inductance« voltage) and the geometric dimensions of
the electrodes were determined« then the parameters of the designed
device were entered into the Lee code to test the possibility of
achieving the process of plasma focus and obtaining both the
waveform of the total discharge current of the capacitor bank and
the vacuum chamber voltage and its comparison with its
counterparts in the UNU ICTP/ PFF dense plasma focus device
when using neon gas as the operating gas< which was chosen due to
its high soft X-ray yield value compared to other gases. Plasma
temperatures and energy gain and loss by bremsstrahlungs
recombination and linear emission were compared between the
designed and standard devices. A comparison was also made of soft
X-rays yield between the two devices¢< where the highest value of
the yield was in the designed device (2.58 J)« while in the standard
device (2.11 J) due to the geometrical change of the electrodes
dimensions and electrical circuit parameters .

Keywords: dense plasma focus« Lee code:« soft X-ray.
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