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Abstract

Electron cyclotron resonance (ECR) ion sources for production of intense beam of highly charged heavy ions are widely
used as an external in source for heavy ion accelerator. Especially, it is one of the key devices of the heavy ion accelerator
facilities for radio isotope beam production. At RIKEN, several ECR ion sources have been constructed and used for
production of the intense beam in the past 30 years. Moreover, we studied the effects of the key parameters (magnetic
field distribution, RF power, gas pressure etc) of the ion source on the beam intensity of highly charged heavy ions and
ECR plasma. In this contribution, we present the effect of the key parameters, especially magnetic field distribution, on

the beam intensity of the heavy ions and the performance of the ECR ion sources at RIKEN

1. [FC&®IC

ZAliA A v — LA ECR A A4 IR HAEE A
F U MEEZE DI A AR E L THESEL LS Avbsh,
12 Radio—isotope (RI) B — A ZApd A ISR
RICBWTIIRRETR A 4 B — o2 fhia+ 5 Hag
EEO—>E L THEAESNTWS, X 1 RO
FW72 ECR A4 AL FENSAERINTZEA A E— A
HREDRMEN 3 OFICOLZIBERLIZLDTH
%o BlZIE, Ar®IFEL 10pA 25 2mA, Xe1E 10 H»
SH100pA ~ & TREBRYICHIIN LT 5, ECRA A 7R
D IR 72 #5E (minimum B structure) 1355 — 240>
LBHMAETIZLEAEEDbo TR, K 1 ITRE
D LD e RIIA A UPUSER LTV 280 Ok
DA, B8~ 7 3y NE) ORBEBIO, 77
R COSAMA A > A kA O BRI ST I L 7= A
FUFREEDOWRZEIZE DL ORI, ECR A A
VIR R 7 — A A 2 BRI S e A
FARTH Y | AR IIMER S 7 —EEICHE
PLLTWBN, BA A EEECSMEA 4
E—AEMIET D720, A A REITm KL
F - UIADITZANA F o Ok, B — A58 D3
KRICEDbERELT D &V ) F- e ERB D D Al
HOBREN RSN TET,
HALSAWFZERT CTIE YA 7 v b o o & P inEgs &
LCEALT U E—LZERL, FFIZ1 9 8 0
IED ST REREERA 4 B —LERDT=D ECR A 4
VIREZBUE, B — ARRERTRO - D DR, A
TV, BAETIZRI =27 7 7 b U —FEUZITO
728, BHA A UIEBRBEONEA A JRE L T4AE
D ECR A A VRN EINTVD,

AR CIEE THEMF CITb kO %2 iz
ECR A AL PROKER (B, ~A 7 @, &
Wk, HAERE) ON, RS SR N SANA
VE—ARRE, T A 2 DB L CGRAR

# nakagawa@riken.jp

WIZERAV SRR IS B W TR S -1 4 VIR
DHIRIZHOWTHHEIZHEN T 5,

glm_
=
Y,
=
'z 10°
=
Q
R
10" .
§ Xe30+
10° ! ! l
1980 1990 2000 2010
Year

Figure 1: Time evolution of the beam intensity of
highly charged heavy ions.
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Figure 2: Schematic drawing of the ECR ion source.
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Figure 3: Beam intensity of Ar!l* as a function of
.Bmin.
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Figure 4: Beam intensity of highly charged U ions
as a function of Bmin.
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Figure 5: Beam intensity of Ar!l* as a function of
average magnetic field gradient at ECR zone.
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Figure 6: Beam intensity of Xe
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Figure 7: Beam intensity of highly charged heavy ions as a
function of B,/B.x.
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Figure 8: Charge distribution of highly charged U
ions. The ion source was tuned to produce U35+ ions.
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