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Effect of capacitor bank parameters on
argon ion beam energy emitted by
AECS-PF1 plasma focus device

Abstract

In this paper, a series of numerical experiments were conducted
using the Lee code to study the effect of changing both the
capacitance and inductance of the capacitor bank in the AECS-PF1
(2.8 kJ) dense plasma focus device on the energy of argon ion
beam. The results showed that increasing the capacity of the
capacitor bank to 35uF led to an increase in the operating energy of
the device and thus an increase in the rate of ionization of the gas,
and this led to an increase in the energy of ion beam to 2.2 J. While
reducing the inductance of the capacitor bank to 200 nH with
maintaining the operating energy of the device resulted in ion beam
energy of 3.1 J compared to 1.4 J when using the basic parameters
of the device.

Keywords: plasma pinch, ion beam, Lee code, argon gas
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Numb Beam

Eo CO | eak I inch U H

kJ uF KA KA keV 1ons EJ”
2.0 18.0 48 19 8 18E+13 02
2.1 19.0 49 22 9 23E+13 0.3
23 20.0 50 25 10  29E+13 0.4
2.4 21.0 51 27 12 33E+13 06
25 22.0 52 29 14  36E+13 0.8
2.6 23.0 53 31 16 3.7E+13 0.9
2.7 24.0 54 33 19  37E+13 1.1
2.8 25.0 55 34 25  34E+13 14
2.9 26.0 56 36 30  32E+13 16
3.0 27.0 57 37 33 31FE+13 18
3.2 28.0 58 38 35  31E+13 19
3.3 29.0 59 39 37  31E+13 2.0
3.4 30.0 60 40 37  31E+13 21
3.5 31.0 60 41 38 31E+13 21
3.6 32.0 61 42 37  30E+13 2.1
3.7 33.0 62 43 37  31E+13 21
3.8 34.0 63 43 37  31E+13 22
3.9 35.0 63 44 37  32E+13 22
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LoliiSal) dlly g Al s

GESA oy (anat dad st L0 A Doaadl Cplaall e Aludu sl &
Tld) Alayal) B bl pad lads ball o)) il dais il e
cilSy 1500 nH - ) 10 nHe @Sl el eanad s PR e @l
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Eo Lo I peak Ipinch U Numb  Beam En
kJ nH kA kA keV ions J
2.8 10.0 207 36 17 5.0E+13 1.3
2.8 50.0 163 46 31 4.2E+13 2.4
2.8 100.0 138 53 29 4.6E+13 2.8
2.8 200.0 113 54 35 4.1E+13 3.1
2.8 300.0 99 52 35 3.9E+13 2.9
2.8 400.0 89 49 33 3.8E+13 2.6
2.8 500.0 82 47 35 3.5E+13 2.4
2.8 600.0 77 45 36 3.3E+13 2.3
2.8 700.0 72 43 37 3.2E+13 2.2
2.8 800.0 68 41 37 3.1E+13 2.1
2.8 900.0 65 40 37 3.1E+13 2.0
2.8 1000.0 63 38 35 3.1E+13 1.9
2.8 1100.0 60 37 33 3.1E+13 1.8
2.8 1150.0 59 36 32 3.1E+13 1.7
2.8 1200.0 58 36 30 3.2E+13 1.6
2.8 1250.0 57 35 29 3.2E+13 15
2.8 1300.0 56 35 27 3.3E+13 15
2.8 1350.0 55 34 25 3.4E+13 1.4
2.8 1400.0 54 34 23 3.5E+13 1.3
2.8 1410.0 54 34 23 3.5E+13 1.3
2.8 1420.0 54 34 22 3.5E+13 1.3
2.8 1430.0 54 34 22 3.5E+13 1.3
2.8 1440.0 54 34 21 3.6E+13 1.2
2.8 1450.0 54 33 21 3.6E+13 1.2
2.8 1460.0 53 33 21 3.6E+13 1.2
2.8 1470.0 53 33 20 3.7E+13 1.2
2.8 1480.0 53 33 20 3.7E+13 1.2
2.8 1490.0 53 33 19 3.7E+13 1.1
2.8 1500.0 53 33 19 3.7E+13 1.1
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