\¥e¥ /....‘L‘ ARIA ..\.L">X o)Lo..i'a Jf¥ 0,99 s‘_g‘M Q}:éjrglcdl;.u

Journal of Nuclear Science and Technology
Vol. 44 (4), Serial Number 105, 2023

095 (S95 olSw W ulld whide K95 (Sg deir B 399 (Lol (65l

Y ale \ \ Ve (. R
Toad Lo gy 5 S0 (g plan gooinn y b doguaro o7 (25 pro L oo
Ol =0ls NYPO-ATAZ 1 sy Bgais (o3l (6550 Hlojlu cslainn (928 pole oRingsy o, Kilis § G 5ud 0uSimgsy
Ol =als VOAYO-FEAY : iy Boaio (S yuel olKls (65l 5 Sy 3u8 ouSiils ¥

*Email: hamidreza.mirzaei@aut.ac.ir

951 sdlio
VEAVRITY sallie opdy gyl VE o VYT allie cl o gu b

ouS

2 9 Gt 5alKS VO uilS 3 L wils byal o5 Sl g 5alSn wats elidie SzsS Jg aediz slowdly dllie ol 5o
Sk obyr Wae DloghS ) (63959 Gl a9 Sahes B0 Jsb ieidee O glad a4 Ladly aliize b deia cpl el oud
Gy (g =VYYIFMM) 9050 ails zgo Jobo g alaime ol SgS slbal JJo 4 Canl gl 0+ (551 b pnal oo Vo (Sig
P 4 zaeg S g5 JUT (6l adliood pSo Ol ole Lulpd )3 aladoee 215 4 zaeg,See JUSH g Ll caaiar cpl )3 00l
9 >k @ lie (ool oad ooliul alaizms (5395 30 U g (589,08 25 b Linogll iz b S iSUliss dowsdly St g alais
cemebline lage ol Luly ol jo cwl aisls y wbie S g8 Sgy deii daame 4 Te9 5 Sod Caz g Jal b gjledns
5 S8 Vb wass Y (odx Ol S sz me seiesS Gl 5 Sloy DY 5 maes,See (S e daazey
el 3,5 )18 D)o s9e Lewdly (S deir SIS @ Ea09,Se B2y adsl slagle; 5o (S92 sles

JsmclS Jl33le 5 clansdly cy5 2801 g 5Sms 3005 olidie Sz55 g ez i 0 3lgalS

Simulation study of the over dense plasma in an electron cyclotron
resonance miniature ion source

H.R. Mirzaei*!, M. Yarmohammadi Satri', H. Rahimpour?, S. Fasih?
1. Physics and Accelerators Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box:11365-8486, Tehran - Iran
2. Department of the Energy Engineering and Physics, Amirkabir University of Technology, P.O.Box: 15875-4413, Tehran - Iran

Research Article
Received 13.3.2022, Accepted 11.6.2022

Abstract

In this paper, the plasma of a 2.45 GHz permanent magnet miniature ECR ion source has been simulated
and discussed. The source with a cylindrical plasma chamber of 50 mm in radius, 50 mm in length, and a
maximum input power of 1kW generates a 10 mA, 50 kV proton beam. Considering the long wavelength
of the microwave generator (A0 = 122.4 mm) and the miniature size of the plasma chamber, an alumina
window with a relative permittivity of 9 is hired at the entrance of the plasma chamber. Microwave power
is injected into the chamber through the window. Microwave power transfer and coupling to the
miniaturized plasma chamber of the ion source is the focus of this study. In this way, the strength of the
magnetic field, microwave electric field, and spatial and temporal variations of the essential parameters
like the density of the microwave power absorption, the Upper Hybrid Resonance (UHR) layer, density,
and temperature of the plasma at the starting time of the microwave injection to the ion source chamber
are investigated.
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