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ABSTRACT

Two types of ion sources, ECR and PIG, are in operation in Heavy Ion Medical Accelerator in Chiba (HIMAC)
at National Institute of Radiological Sciences. Ion beams like He, C, Ne, Si, and Ar are produced in the ECR and/or PIG
ion sources and are utilized for the clinical trials or basic research experiments, including biology, physics, and
chemistry. Recently, a movable extraction electrode was installed in the ECR ion source. Optimization of the electrode
position results in the increase of the beam intensity by a factor of 2 compared to that of the previous system. For the

PIG ion source, several ion source (IS) heads are prepared so that only replacement of the IS head, a very quick process,

is required to change the ion species.
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NIRS-ECR Beam Intensity (exA)

Ion m 1+ 2+ 3+ 4+ 5+ 6+ T+ 8+ 9+

H 1 2500

He 4 3200 2100

c 12 470 - 40 50

N 14 790 590 340 180 23

o 16 660 470 (440) 280 130 15

Ne 20 622 700 680 (600) 220 54 10 06

Ar 40 380 340 345 270 235 65
PIGIS Beam Intensity (epA)

Ion m 1+ 2+ 3+ 4+ 5+ 6+ T+

He 4 >12000 3000

C Gas 12 1000 5000 (30000 700 20

C Sputter 12 200 950 (23000 400

N 14 3200 2800 1200 200

(¢] 16 2000 2300 (30000 300 30

Ne 20 2000 3800 800 (400) 20

Si Sputter 28 400 600 300 145 10

Ar 40 1500 1900 1800 1300 400




!

s.oo Vv

M4 ECRA % VIEDCH ¥— AR
(L) ¥ — A%&F 100 epA/div

(F)FIHER 10 ma/div

(F)<A 27 aEADESN 1 kWidiv, 7SV A1 1 ms/div

N, DEBEHATANY FTHILICL>T.CA*
VEERLTWA, ENTH, FARFEHLL-L &
BETEZVAL, A8y ¥ ERFCAF VDAY F
IET A7, A XV 2ERTA%4E6. BROA
AUPERLIC (2 A F VEOERIZEER S
b, E6IZ, ¥—AdHTHHFEGHE, 2D
DAY FOXTHBIEEF T TE -2 2 HES XS
W EAF U RBERLELTAF VBEAY FOBE 4
BIZHR L7,

4. BEODEERR
CAFVIRREERRE L EIFS R EEBE O
BECTEREREINS, BFOEKRTIE, KEHOD
HHrLEBADYF T TIiX, ECRAF ViIFIZE S
C+¥ -2kt . EBE O, O LBH DK (X
IHEHOH) T, ERLI—YF—DERIINT
TAAVER, A FVBEOEEL2ITH) CE—LD
g1k, FHIPEEL, E-LHWEINEELTWVS
ECRAF ViBEZ A LTS, W - £EYERTI
C* DII%H He',0* Ne* Si%* A HED VYV — ARt L
TV b, AP IZECRA 7 VR T, He',0* Ne* Si* i1,
PIGA # VIR TERI NS, 1 F VIRDE#IT/ )V
AE— F T, ECRA F ViRiX, C+ DIFA, #
DR LEY2Hz, 7SNV ARSms . A DFAIE, /8
WVANE30ms CEEINTWS, /-, PIGA
Bix, 1+ VX 59, 7OV 282 ms B2 B THE R X
nTwb, B5IZPIG 1 ViRIZ L AREHZ C+
DE—LDWRFEERT,

WE ., BEROBRMEE, FHERICL 2 ERBRETE
BEEOHIHEEICMEEL B SEBZOFMEIMTD

22
<3

A thGas  lOLeV X

UWN_—W-

4

- E
CHI U0 st < ettt o o A
e soms e s o {

5 PIG A% ViED C* ¥ — A DK
(L) 7—278E 1kVidiv,
(T) ¥— A 100 epA/div

NTWb, 44 VRO EFid, sHERICERES
NTWBBREDNG A= =%ty NFBETTE
(VML EFBROY -2 %kFi, SIROEEZHFHRL
TWb, b ETBROA F+ VEOFAKIL, ITLAL
T BEHZL, 1 BEOY — AR REITIT
Z LR,

5. SHEOFE

S41X.ECRA * VIETIZ Y — AMERIMD 72
W S HEBTEHBE L ENCA T UNDA F >
IZoWnT, BRLZEBRVNEBEOREEZTATFTETH
%o ZDIEPIZBIEDECRA #+ VRT3 AR EEE 2
ERBA* TV EERT 518GHzECRDARE R, CA +
CEHOBA X VIEORRBR ENDH B,

COBEELTEI Do T . ENFIERELY ¥ —
O LEEBZRE L RHX—ERERICIZ. BIE.
REL LTV EE L, COREEHEY TR
Ww-LEd,

ZE 30

(1], LEPEf, XN FRRATAGEEE (HIMAC] -
Z DaEk & BIERREER-, 7 4 + =7 X No.235,1995.
[2]. & L& HIMAC ASEF0OBIK, 20 [ =
T v 7 BN R ARG A

[3]. T ¥4t NIRS-ECR DHIR , [£1fi1 4+ » H
ECR A # Vi FREWER , AKKHF INS-T-534,
Dec. , 1994.

[4]. Y.Satoetal.,J. Appl. Phys. 76(7), p3947, 1994.
[5]. S.Fuetal., NIRS-M-96, HIMAC-005, 1993.



