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Abstract

We are studying a heavy-ion IH linear accelerator for injector of cancer therapy synchrotron. The
compact IH linac accelerates C** ion from 65keV/u to 6MeV/u with APF (Alternating Phase Focus)
structure was designed for practical use. In this approach, prototype linac which tests whether it
can accelerate enough beam current from low energy adopting APF structure was designed. We
made real scale model cavity of this linac by numerical orbit calculation and measured its RF
characteristics. Using the results of this measurements, conclusive design of this linac is

determined. The linac is under construction.

HAARRAANEA 7 > TH B InEROmAE (V)
(APF %2R 7 01 MR R A & M A B ORIE)

1LIAU®DIZ

BAF A BERY > 7obo 2 ARSBIIK
NREZLEMAEMNICREROEROHDEL S
IZ RFQ #IEINE2R 7"5 A Alvarez BUINEBD 2 B
DERBBIIE S AT L > THBY. BigH
ELTIRELTHDN. BEAOEABEL TEK
THEDITII/NE, BEHNNEEREREIN, 1
BTNIDANBNEENTHS, €I T, M
EICBELINSENINEREEERTLAHNGRE
LTIH BEGEEMESRERSN T &Iz,

2.APF-TH AN B OB

IH #E1E - FXIVF—FEBIZBNT,
Alvarez B> RFQ B D 5~10 fEDENZIEREZHD
EVWSRKENDH DD, KRB LFECEED RF /Y
T—2BATDILETHEREEZRETHILENT
E, BNEROAHFNBEEBRTEZ S,

¥7z. Alvarez &, IH B TiJ transverse A0
PORZIT D 2DITIINCRA Q BRAMNKLETHS
B A BEAODARBEL THRELINTNSE

— LREED, C*THK 1004A THBHTEMS, E
— AL DIGRIZIE APF(Alternating Phase Focus) £
BORMAZBI Lz, APF 3. m#EF¥F+ v TiZH
WTEBEBEDOAMHEZ+HNCRS & ¥ v v TRITnE
INBHFIT transverse HRIDIIRIDFHEAET S
ZEEFAL. fHE+, -EHARDEBIET
longitudinal, transverse M AFRIDPRERAZ b
DTH5,

BEFIES I 2L —2a v OBRTIE. Co+14
> % 65keV/iu 5 6MeV/u £ TICRIZ APF Z W
THTAIIMETESZENS FRNDNEZ L &
EME Q BREADEVIZDO NEAKE L TIRED
WU TENDED LTI ENHKRD L EER
LT, E—APERIZIX APF BREZHHT A &IT
L7z, EBROMEZERIZ 3.1m &FEIN, BT
B H O BRBEEBORMERRELBEL T
KIBICEMTEDREEND S, [2]~[7]

ZZTHERBRHBARBNOTY 70—F 0
WROE1BEEEL T, BEEAKE L TEERER
EMEHERDDLET DI, BEXRINF—M5
APF THHAREBEOE—LZMETESNETAL

—149—



$5 APF FRRO O Ry 1 TETF )V OREE #
EETV, mEREEMRT S LiCL.

Fig.1 BABERERIEHRETTIVZER

3. BTV EHEIC K 2 H A EORE

PEFEI I al—YaicknBEshizRY
T Fa—T5—TNEE UL AT—IVOERH
ETFNERZEEL. TOREEBSEOREEZ L2
o BIEAEELTITER Imm OV IIVIZULERE
Rk 2EBEEANE,

ML

z-axis [mm]

Relative Electric Field

Fig. 2 ©F)VZERTOMEE OB

7V o LR E N E TR E S B, EIREEK
DEALIT K B A DTN 2 RE U 22 Phnsd iz
BT HHEMN BB ERD =,

EFNERTIE, RUTMNFa—T%2%Z23%Vy
FOYORZEOHEEELIERD, NE, HED
ZERBDBEHEOR) I NFa—TE2HARL., Fv
v TR EEETHREOHARL NS, FhE
NOBRSHREERVEL, BELITLEE, B
BrfiogohsidRty b7y T2ERLE
. RRIICRAINZBEN G % Fig.2 \TRT.

BESFIIER S A 2 EE 5 mEs THY L

TELSNSY. SEIZEBEEREOSHEZS TN

2.

4. R OREr Z BUE
RALEBOHREZRCEESHREGFREL. BE
PEEE 2B TN, APF BI%EA 70 MEORK
INTGA—H ERE LTz, BESHBEORE. 77&7
% > A& Transverse M T 230 T mm mrad (
Fig.3) . Longitudinal A4[aiZ-90° #15-40° £ T
D 50° LD, EREI 53cm. EIT 63cm,
Acceleration Rate 2.6MV/m &72> 7. BE. B
ME®7Ek L ZEEZEEPTH 5.

Fig. 3 Transverse 7 7 & 7% X

—150—



5.% & LIS kAHHE

ERAEABOLENE, BEEEZTF v I T5
B, 12.5keVu 25 100keV/iu £ THET % APF
WFRATO Ny 1 TETFIERE LTz, EENTER
K&, MERFEZAEL TR FETH 5.

iz, NUARBANOT TO—FOFE 2 B &

LT 2MeViu £ TIET 2RAERERFL THD
. BEHESRET IO TS,

Acceleration Particle g/A 1/16
Input Energy 12.5keV/u
Output Energy 100keV/u

Operation Frequency 7T0MHz

Synchronous Phase -90,-30,30,30,-30,-30,

Number of Cell 16
Cavity Length 530 mm
Cavity Diameter 630 mm
Focusing Sequence -30,-30,30,30
Transverse Acceptance 230 7mm mrad
Longitudinal Acceptance 50°
Acceleration Voltage /gap 95~197kV
Acceleration rate 2.6MV/m
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