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Effect of the change of density of
deuterium gas in dense plasma focus
device NX2 on the value of the
radioactivity of the isotope N**

Abstract
In this paper, the effect of the density of deuterium gas on the
radioactivity value of the radioactive isotope N'3 which is produced by
bombarding C!? carbon targets with deuterium ions from the NX2
dense plasma device was studied. The characteristics of the ion
source (plasma pinch) were found using the Lee code, then the
number of deuterium ions resulting from the collapse of the plasma
pinch and the reaction yield C'? (d,n) N'3 was calculated, where the
value of the radioactivity of the resulting isotope was A = 6.99 X
10°Bq at a pressure value of 3 Torr. The effect of changing the
density of deuterium gas on the value of radioactivity was studied
through changing the pressure where it was found that low values of
pressure lead to an increase in the value of radioactivity due to an
increase in the speed of movement of the plasma layer axially and
radially inside the device and thus the arrival of a greater amount of
the energy of the capacitor bank to the plasma pinch and thus
increasing the number and energy of the resulting deuterium ions and

as a result increasing the value of the radioactivity of the isotope N3,

Key words: plasma pinch, PET, radioactivity.
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Deuterium | Deuterium Axial Radial Pinch Pinch Pinch
Pressure Density Velocity Velocity Radius Length Duration
Torr Kg/m® | x10* misec | x10* misec | x102m | x102m | x107° sec
1 0.220 17.6 45.7 0.301 2.806 13.5
2 0.440 14.5 37.1 0.302 2.804 16.7
3 0.661 12.9 32.7 0.304 2.806 19.1
4 0.881 11.8 29.7 0.305 2.804 21
5 1.102 11.1 27.4 0.306 2.805 22.8
6 1.322 10.5 25.7 0.308 2.803 24.3
7 1.543 10 24.3 0.309 2.802 25.8
8 1.763 9.5 23.1 0.311 2.805 27.3
9 1.984 9.2 22.1 0.312 2.803 28.6
10 2.204 8.9 21.1 0.313 2.803 30
11 2.424 8.6 20.3 0.315 2.805 31.4
12 2.645 8.3 19.5 0.317 2.802 32.6
13 2.865 8.1 18.9 0.318 2.804 33.9
14 3.086 7.9 18.3 0.32 2.803 35.2
15 3.306 7.7 17.6 0.322 2.804 36.5
16 3.527 7.5 17.1 0.324 2.805 37.7
17 3.747 7.4 16.6 0.326 2.804 39
18 3.968 7.2 16.1 0.328 2.804 40.3
19 4.1885 7.1 15.7 0.33 2.802 41.6
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1 0.9439 4.945 31.64 6.60

2 0.7645 4.005 23.09 5.95

3 0.6707 3.514 18.95 5.59

4 0.6074 3.182 16.35 5.30

5 0.5599 2.933 14.46 5.09

6 0.5221 2.735 13.04 4.89

7 0.4924 2.579 11.95 4.75

8 0.4656 2.439 10.97 4.62

9 0.4444 2.328 10.24 4.52

10 0.4237 2.219 9.534 4.41

11 0.4056 2.125 8.919 4.32

12 0.3872 2.028 8.336 4.19

13 0.3747 1.963 7.924 4.14

14 0.3608 1.890 7.495 4.07

15 0.3457 1.811 7.022 3.95

16 0.3341 1.750 6.668 3.88

17 0.3230 1.692 6.342 3.82

18 0.3116 1.632 6.010 3.74

19 0.3023 1.584 5.753 3.69
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