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The effect of the difference of atomic
number on soft X-rays yield in the dense
plasma focus device PF400

Abstract

In this paper, the effect of difference gas type (atomic or molecular)
and its pressure on the yield of soft X-rays emitted by the dense
plasma focus device PF400 is studied. The study was conducted on
neon and nitrogen gases, where the plasma focus parameters were
first found: the appropriate temperature range for soft X-ray
emission and the number of effective charge of the two studied
gases, using the Corona Model and comparing the results that were
obtained It is used as a reference and then finds soft X-rays yield
emitted from the plasma of the two studied gases by conducting a
series of numerical experiments using the Lee code. The results
showed that the highest value of the soft X-ray yield in the case of
neon gas was 0.148 J at a pressure of 3.2 Torr, while in the case of
nitrogen gas it was 0.0634 J at a pressure of 4.4 Torr, due to the
value the higher atomic number and effective charge of neon gas
compared to nitrogen gas

Key words: Plasma pinch, PF400 plasma focus device, soft X-ray
yield, Lee model. Corona Model
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Po Thinch Ipeak Ipinch Va Vs Vo Yoxr
Torr 10*6(K) kA kA cm/uys | cmfus | cm/us Joul
3.6 1.93 127 71 7.2 25.9 18.3 | 0.0371
3.7 1.85 127 70 7.1 25.4 18.0 | 0.0411
3.8 1.76 127 69 7.0 24.9 17.7 | 0.0450
3.9 1.68 127 68 6.9 24.4 17.3 | 0.0491
4.0 1.59 127 67 6.8 23.9 17.0 | 0.0527
4.1 1.51 127 66 6.7 23.5 16.7 | 0.0569
4.2 1.44 127 65 6.6 23.0 16.4 | 0.0602
4.3 1.36 127 64 6.5 22.5 16.1 | 0.0623
4.4 1.29 127 63 6.5 22.2 15.8 | 0.0634
4.5 1.22 127 62 6.4 21.7 15.5 | 0.0614
4.6 1.16 128 61 6.3 21.2 15.2 | 0.0584
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PF400 jl b

Po Toinch Ipeak Ipinch Va Vs Ve Yoxr
Torr 10%6(K) kA kA cm/us | cm/ys | cm/us Joul
2.2 4.95 127 75 7.6 28.8 19.8 | 0.0350
2.3 4.64 127 74 7.5 28.2 19.2 | 0.0411
2.4 4.35 127 72 7.3 27.6 18.7 | 0.0478
2.5 4.07 127 71 7.2 27.1 18.2 | 0.0558
2.6 3.82 127 70 7.1 26.6 17.6 | 0.0636
2.7 3.57 127 69 6.9 26.1 17.2 | 0.0740
2.8 3.33 127 67 6.8 25.8 17.0 | 0.0856
2.9 3.11 127 66 6.7 254 16.7 | 0.0985
3.0 2.89 127 64 6.6 25.1 16.5 | 0.1133
3.1 2.70 127 63 6.4 24.9 16.3 | 0.1297
3.2 2.51 128 61 6.3 24.9 16.0 | 0.1480
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