Oyl Glaan o (il 25 a5 s
i g ol 0 g5 L0

Ve ol

owilosol Gaudai' jloo (>lhb o Wl ol y8gs0ly (T Aotz Gloawdly (g 5lwdnds
INC29-1253

'ooly allay Sl3ee < ygyeas ) dnes Ml o LS yone
Al 0l VFFAADN NI iy ykio (gl (558 5 pole olKimgiy wl,d sla, ol 5 Sy 5b 00ty )

oS

opl el oals (gilwand oy lEe Gamgs Dyso 4 (ICP) LG S asir slewdl Glasuin @lis ool o

(3 sl S 5 S5 oaStngly olKitulojl o S5z ES Yo v Silials 25 szl ,3 LUl gy dot

JgnelS 138l 5 5l osliial b ond Qi lss 5 988U lod «(S9 58Ul (JB 025 (o0 (510 10 50 o3liitul 894

FARNYIOF (uilS,8 5 Dlg Vee g5 g JSwly VLA 5o 59 nsdl slos g (G9,iSUl JBar atiiny ol (g5luand

ao,b Slastin s 50 b elyl ol 08,5 dculoe &y 9,580 FI0 5 caSayio o OxV "V L plp ci S

spa> 53 azy Gulagel (izees i go Sbml (crslis (uibiesl (il (S95SU sled 5wl oo S35 130 Lo

sdel Cawdy Luilagl 5l el Cawss Z=0/4+17/09 j L plys (5l0de § o duloes L1581 05 ol 51 soliiwl b Lasdl
i o 53 el s e 38,5 oo 85 e 3 5 2 i ot o5 il ke

omlael Gadat ¢ cwilS Bgs0l) (STliwlg iSUl ona il ¢ olewdly doiz  Sgs et ilBolguals

Simulation of inductive radiofrequency ion source plasma and design of
impedance matching circuit

HamidReza Mirzaei'*, Hamid Rahimpour!, Behzad Yadollahzadeh!

1. Physics and Accelerators Research School, Nuclear Science and Technology Research Institute,
P.0.BOX:14399-51113, Tehran, Iran

Abstract:
In this paper, plasma properties of inductive ion source (ICP) are simulated in symmetric two-

dimensional (code). This inductive ion source is used in the ES-200 electrostatic accelerator in
the laboratory of the Physics and Accelerators Research school. Electron density, electron
temperature and absorbed power were simulated by (using) Comsol software. The maximum
electron density and electron temperature at 1 Pa, 200W input power and frequency of 13.56 MHz
were 5x10Y m2 and 4.5 eV, respectively.

These parameters are very effective in determining beam characteristics. low electron
temperature creates a suitable admittance. Also, the impedance of load in the presence of plasma
was calculated by using this software. Impedance were obtained equal to z=0.4+17.09 j. From
the obtained impedance, the impedance matching circuit which is placed between the source and
the antenna was designed. This circuit consists of two capacitors with capacitors (capacities) of
40 and 12 pF.

Keywords: lon Source, Plasma Source, Electrostatic Accelerator, Radio Frequency,
Impedance Matching.
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. Voltage kV 200
HIg(Z%ZIr?[%? Current mA 10
Stability % 1-5
lon Beam Parameters Qurrent pA 3000
Diameter mm ~30
Type RF
lon Source %Monatomic lons 90
Pulsed Operation Pulse Length | usec 10-50000
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(Optional) Pulse Rate Hz 1-1000
Duty Cycle % 10-90
. Speed RPM | e
Rotation Target Area Cmsq | e
éssggwnkzll))/ Half Life hours | mememeeeeee-
P Flounce T
Cooling Water liter/min 0.5
Volts \ 220 ~
Mains Supply Frequency Hz 50
Power KVA 4
Layout Type Horizontal
Insulation Type Open air
Vacuum System Type Turbo moleqular with
Rotary backing pump
. Accelerator Weight Kg ~ 800
Physical Data Control cabinet weight Kg ~50
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