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ABSTRACT

In this research, helium ions energy loss emitted by AECS-PF1 dense plasma focus
device was evaluated through their collision with electrodes and inner walls of
vacuum chamber. First, plasma focus parameters and ion beams characteristics
when the pressure of helium gas changes were determined using Lee's code. The
ions energy loss was found in tungsten, stainless steel and copper. The results
showed a high energy loss in tungsten compared to stainless steel and copper due
to the high number of electrons, as the ions lose most of their energy through elastic
collision with the electron cloud, thus causing cracks and bulges in the surface layer
of Tungsten is larger than stainless steel and copper.
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AECS-PF1 4ds)) Ldaall Ll jlgs 3 Ldaal) LDl Sfyiahl +(2) Jgaad)

dan | dai | Jsb - Gsasl ddits
g M 4 i Y asd LSl
Bal ey | aaa | 7] T e o Ni
M| ew | D | R [ A@E) D RAE g | O o)
Torr | (KA) (kA) Te (x10° P z 1 (ns) Al
K) (cm) (cm) Vinax (kV)
0.5 | 4840 | 33.88 4.1 0.128 | 1438 | 115 5.48 0.7
1 | 5209 | 3643 2.4 0.129 | 1.436 | 15.2 4.45 13
15 | 5297 | 3698 1.6 0.132 | 1431 | 183 3.1 1.8
2 | 53.08 | 36.66 12 0.136_| 1427 | 213 3.13 23
2.5 | 5315 | 35.84 0.9 0.142 | 1418 | 245 2.65 2.6
3 | 5320 | 34.68 0.7 0.149 | 1.407 | 277 223 2.9
3.5 | 53.24 | 33.28 0.6 0.149 | 1392 | 31.2 1.87 3.4
4 | 5328 | 31.69 0.5 0.149 | 1373 | 35.0 1.56 3.8
45 | 5330 | 29.96 0.4 0.150 | 1350 | 39.3 1.28 43
5 | 5333 | 28.07 0.3 0.150 | 1323 | 442 1.04 47
55 | 5335 | 26.08 0.2 0.151 | 1.294 | 50.1 0.82 5.1
6 | 5336 | 23.96 0.2 0.152 | 1263 | 57.0 0.62 5.5
6.5 | 53.38 | 21.74 0.1 0.153 | 1231 | 65.5 0.45 5.9

AECS PF1 Aisl) Ldaal) L) Slga 2 Acaial) cligh) dajs pailad 3.3

Jlaa¥) Lee 35S alasiuls ellyy Ledll dad 5Ll aa sabaall ciligl) daja ailad slail 2
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Torr . To - (x103W.m?) Eb (J) Lajal)
(x10%" ions. m=s™") (x10™ Tons)

0.5 24 1.3 0.8 1.4

1 3 1.3 1.0 24
1.5 3.2 1.2 1.2 32

2 3.2 0.97 1.2 4
2.5 3 0.77 1.2 4.7

3 2.7 0.58 1.1 5.3
3.5 22 0.4 1.1 5.9

4 1.7 0.26 0.9 6.3
4.5 1.3 0.16 0.8 6.7

5 0.84 0.084 0.7 6.9
5.5 0.52 0.041 0.6 7

6 0.3 0.018 0.4 7

6.5 0.15 0.0067 0.3 6.9
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raalal) ol e Al A ) sliaY U ¢(2.75-32.94 keV) Jaall aia pdis

S(E) == (Z_i)total - _[((Z_i)nuclear) + ((Z_i)electronic)]

)@ aaast [12] (The Stopping and Range of Tons in Matter SRIM) gl aladaal &
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i) 5,8
O ddls keV/um

keV .
it} 3y gal) ouladl)
2.75 204.67 64.97 78.28
3 208.61 66.58 80.39
3.25 212.25 68.1 82.38
3.5 215.49 69.55 84.28
3.75 218.55 70.93 86.11
4 221.43 72.25 87.85
4.5 226.51 74.74 91.16
5 231.06 77.06 94.26
5.5 235.02 79.24 97.18
6 238.7 81.32 99.97
6.5 242.05 83.3 102.64
7 245.06 85.2 105.2
8 250.55 88.79 110.06
9 2552 91.37 114.18
10 259.5 93.2 117.5
11 263.5 95.11 120.43
12 267.2 97.98 123.52
13 270.7 101.77 127.55
14 273.9 105.95 132.12
15 277.1 110.15 136.92
16 280.1 114.21 141.96
17 283.1 118.08 146.72
18 285.9 121.88 151.5
20 291.4 128.95 160.54
225 297.9 137.14 171.09
25 304.2 144.92 181.15
27.5 310.3 152.17 190.68
30 316.1 159.29 199.89
32.5 321.9 166.07 208.75
32.94 322.8 167.18 210.26
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