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Abstract

An 18 GHz superconducting ECR ion source has been installed and developed recently in order to extend the variety
and the intensity of ions at the RCNP coupled cyclotron facility. Production of several ions like O, N, Ar, Kr, etc. has
been developed and some of them have already been used for user experiments. Further optimizations for each
component like mirror filed, extraction electrode and bias probe have been done and more intense ion beams have been

obtained especially for O, N and Ar.

RCNPIZ331F % 18GHz SCECR-ISIT & A KBREE AT A 4> DR

1. [XFL®HIC

KK PR 22 o #Z — (RCNP) DY A 7 & |
o fERE TR, AR 1 6 4EE X 0 AKAVEY A 7 1
ha rOEFERBFER S TWD, ZOFEIEE
72D —L0OEENl, BEEMLOKREEE H
BT 6 DT, AVEINHE & ¥ U — O HE 58 <0 = i
DEANZEDAFO 7 Z v b by A7z ER TN
TWb, A A UJRICEL T, B —L58E OB R K
OIMEA[ER A A L E— L FOILRK D=0,
18GHZ AR EECRA A RN HHEA S, TRkl 8

FERE LIRS < Ip A A DAERRBRY A 70 ho v
~DOANSF, IEERBR 7 S OBIR A ED Hit TV AN,

DA G EOMEIIK 1R LB T,
W 0> 18CGHZ AR/ B ECRA A JHRAMSES 2 % _— 2 |2 3%
I TIH D . RAMSESBH S IF D 5 I 2 22 35 |2 6 ffisk
AONEEZIOMIZ, T ATF = N—DNE%E
SOmmIZPERTHR EOWENIMAZ BN TWD,
F—aA X, 4 ODONbTi/Cu DOFBIRE = A )L THE
BEAL, Bl A e FiiaA I dEoER L
VG D —J5. B2 aA v EIES ., A
IVERHFANZEN TN T 5 2 & T 7 —BGm

~
~

N

I

T
)

IFTHaq I 200\

AL©O | Efz2aqn W2 |

ol

1501 ,70 , EF1a 4 1)

!
I
I
I
I
I
I
|
|
1

q‘----;-----,nc-

i

X1 :18GHz B E CR

! E-mail: yorita@rcnp.osaka-u.ac.jp

-418-



Proceedings of the 5th Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

MERHBETEL LI R>TWVWS, S T—aA LN
+K:MMMXMHﬁ%ﬁéntnme#
FONMENZ T T A~F = N—RNREIINLTWND
TR F 2 N—NE mEDOT IV T A F— 7b>
WMAXNTWS, 77 RAvF =L _"—OF L Eo
WS I, T AT e =T REAINLTNS

ZhE TR, B0, "N, “Ar, ®Kr 2 EDOH AT X
HAF L ERRRCBA A DMIVOCIT & A AR DA% 3
1Thdu, REREE D0 B0 "N B — A KT
LAl DFKr# 1 D B — N RBEICE R — (2
eI n s,

E—ADHE e D KEEEASLLEE/LE BfE L, @5
oA )VERSCH AREREDNRT A —X Db
DO, 7T X~F = o N—NEEK N O EMOZA
DEELRLNA T AT 1 —T DGR e OFER D L
L7 EOBRENTIZT T O LT,

2. 1F VIRO&EL

2.1 X 7 AR UG & H LIS O ik

R T —GIEINE TR L2 DA LOBEFAAIT
Lﬁl&@?ﬁﬁ%ﬁA\$bﬁ%ﬁA‘Lm2ﬂ
60.5 AT, Z DfEIZK LE% OHPH CHRIEER T
TX7-, ZHIUIRIKEN-RAMSESOZEfl % L2 2 B
T-RTG A=A Tholz, ZOBEMMBIZLVERSH
527 —WHEK 2 ORBTRT, Al KB
N?%%&#w%%ﬁotﬁﬁxhﬁ1&@Tﬁﬁ
29.4 A, HULA330.3 A, I 2 4359, 6 AVTERIZ R
DEEMENH D Z N olz, BrLVWwRT A—X

WCEVIELND T —BIIX 2 ICHEBRTREND
&k@f\\7%m%®ﬁ@% T DWESH
TWAN O L DERSY D ¥ — 7 fEANL. 14T 735 0. 95T~

—20070ct.” .

"2007Jul. -

— --resonance .
- -chamber

Mirror field [T]

0
-400 -300 -200 -100 O 100 200 300 400
Z[mm]

M2 3 T—REAEA - F VAR LETMO
Bedy. FRVFERS B S TR 2R

T, Wb ERMELE LI LZHEME, —8
AR 1T 18GHZ O LB REG & /37, SRV SRR
+210MMDOLED L DN T T A< F = /83—
O LA, -170mmo b O AR LLETM O H A E
WAL, -179.5mms 4 [a] D BB E % 7R

RE S A,

IEEES

EEL TS, ZOEIZTT T A~vF = 3 —FKH,
BIS B — A8l)E Y r=40mm 15 T o ASEREEA B E
LW D KIME~1TIZEVMETH D . iz LY
E— AT m O 7T X< UIAD D F15 B — A2
S LSRE A O CIAD I EREL o2 E 2D
ns,

EN 7°7X‘7%1‘//\‘»«T{;,L;#‘50)§|%HjL/Eﬁﬂ?
OMEEZSUSHLETAIICEE L, ZOLEH T
FMETNILTHILT, BRI T A~E LN
Wl olBiolEnd 2IREFOENH AL, 7
FRATEENENO A F L E— A ENHEZ A2 2N
M D =DITbiviz, Z OB, BALED Tt
{H]~9. 5mmi&E) L T\ 5B,

INHLOHBIZEVERLIODITRT LB Are
60, 80, “NA A THAF A 3 ~4 5D E— LFRE
DHEENEBL LT,

22 NAT AT ua—TDOEEl

WIZAA T AT 0 —T7 Ot 1T o720 AT
A7 =TI FE TS US B TERLOmmD R D
bOEEHLTCE, Al 77 AXAvF o nN— L
ﬁ@fwzﬁ%%mﬁﬁkfifvmﬁﬁéﬂ47
AEGOE) b E - T, FMET LI L LERE
EAS0MME X5mmDT 4 AZIRE LT e —T%
A LT,

ZOHBOFERFID) ITTRT LB Ar TIEET
DE—LREOHMMAFEBL LT, 20 TIEHLS
OB — AHRAEBL LT,

M3 IR, T AT a—TDF A7 FREONNE &
AP DRRE DR ERLIZLDTHDN, 2z N3
TGN R RKEE 72500 TE—LAMELRKE
RO ZHITERIRO AL T AT =T OFRETHIAE
HTho7mM,

— Ar11+ current ,
180 [ ... Mirror Field (calc.) 1.89

20 1 1.81
0 : 1.8
170 180 190 200 Z[mm]21 0
X3 : AT AT —7 FREMEBEIZNT D
A0Ar11+ D ERE, ML 7 -G O %
NG IR

4. FLHESHE

KKK ZRONP TIZAVFEHT O —E & LC, 18GHz##A

-419-



Proceedings of the 5th Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

{SHECRA A S RAY & — LR O W0 B O AT
RREA A E— MO E BIE UFBEA S, A

AR TON TR . ZOWmE, KE P R A Sp—
FALRoEA A B — AOHERNER L, o —HF—3F 40 136X @ — = 24+
BT b B SN TR 35 1

Alal, FIZI T —HEORE LLg| & H LEMK, 30 |
NAT AT —T DR E&ITV0Ar°180, 160, 25 0]
IBNE Do oA 4 DBEEICHOWTRIBARERNE Sy 0
BlL7, *515 |

—F . XD EWA A THDH136Xel DV T I, . I
540K URT L5, 30ffik 0 Zffio v —2i a0 i
FENHR TIIIEFITIB, Z0d, Luging Q9 I
it — 24K E BIE L T, &F/ T XA —H Ol 0 = 1
RFE AR FORELZ5IRKEEAT> T, 1 15 2 25

BM current [arbitrary]

SEXER 44 : 136XeAf A2 434 : REIZT50WHE A,

N— N AT FE A,
[1] T. Yorita, et al., Review of Scientific Instruments79 (2008) ’ R

02A311
[2] T. Nakagawa, et al., Review of Scientific Instruments75
(2004) 1394

a)
or 3¢ Ar Ot 6+ T+ Ext Voltage
B (*He) 13 41 93 *82 15KV
BN (*He) n 23] 114 158 *75 7 15k
50 (*He) 138 190 — 264 *400 53 15k
%0 (*He) 76 140 142 *238 37 18kvV
1+ 12+ 13+ 14+
War (1%0) *46 427 #12 £39 12kY
20+ 21+ 22+ 23+ 24+ 25+ 26+
Bkr (%0) 32 426 #21 *13 81 45 21 15KV
b)
or 3F A Ot 6+ T+ Ext Voltage
BN *He) 167 77 *725 117 15kV
%0 (*He) 3 192 - *463 421 30 15kv
B0 (*He) 88 235 475 *673 39 15kV
1+ 12+ 13+ 14+
ar (%0) *165 0 17 3 15kV
c)
2+ 3r A+ Ot 6t T+ Bxt Voltage
25 (cHY) (*He) — 410 115 — 15k
%0 (*He) 10 178 - *779 517 27 15KV
1+ 12+ 13+ 14+
ar (1%0) *188 gl 2 7 15kV
2+ 23+ 24+ 25+ 28+ 29+ 30+
1¥ye (°0) 22 e7 10 29 4 7 28 15KV
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