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Abstract

We are studing a heavy-ion [H linear accelerator for injector of cancer therapy. The compact IH linac was designed to
accelerate C* ion from 65 keV/u to 6 MeV/u with an APF focusing and an operation frequency of 100 MHz. The
geometrical dimension of the cavity is 68 cm in inner diameter and 3.1 m in length.

A prototype APF-IH linac was planed in order to demonstrate APF(Alternative Phase Focusing) structure. The APF-TH
type linac was designed to accelerate €=1/16 ion from 12.5 keV/u to 100 keV/u with operation frequency of 70 MHz. The
linac tank is 52 cm in length. Based on result of numerical calculation of beam orbit. A 1/1 scale model resonator was
made of brass.
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Output Energy 6 0.1 MeV/u ’ -

Operation Frequency 100 70MHz 5,

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

Number of Cell 31 16 2(m]

Cavity Length 310 52 cm

Cavity Diameter 68 60cm phi®@
Focusing Sequence -30°,-30°,30°,30° :}38
Transverse Acceptance 102 270 7 mm’ mrad =
Longitudinal Acceptance 30° 60° 79
Transmission 70 % by Buncher ﬂ VAR /}==\ | ZI_ =
Acceleration Voltage/Gap 100-1297  49-247kV / EJ —'__—// -4a
Acceleration Rate 59 2.7MV/m

3.NEL A S THER T hn 2k 58

= INER ZRIH AR 0 2828 & [F] U 3REt AL T,
C*,e=1/3D 1 F > %Z65keV/um »6MeV/u
ETIET /N OB I0EEES 2525t LTz,

EETHIE
ORI FIRIZAPF2 - THESERT S,
OMEBE R EIVECHK > TEENEMT 2
BEERMBEOBESFZERA L=,
QOH BEAAFBR THREEZER L TH
HERZFILNN) Y JBRADLE (@R
RIHBEE I HEEEDOF L2 (TS A =Rt
EL~=,

HEFTE O ROMAERE 2 X1ITRT,
212-5° MB5-100° ETORFIVAN—Z + 7

VR TIAERY, INHOFELDAME
TORTE A0, RS UVAN=R T Y

7% > 2131028 mmemrad THH=., b
TFUAN— ARG AF U EORBLIIVvI X

X1 Phase Acceptance

100

0 mrad

X2 Transverse Acceptance of Phase

—333—



4.70 & A4 TAPF-TH# ¥ n k&

KIRNF—NSTHOEOE —LZME
TEIZMT X NT BAPFIET A ~ HIHEE
TNER 28 2 /NRY A STH AR nEkes &/ U AVET
RETEToTz. ER=E, UREBOHET
e=1/16 LA £ @ ki + & 12.5keV/u i 5
100keV/UETIET 27 A MNgEEE 2=, ),
EEFEOKRK 3 T O FHIRE 2K 412
130°MM5-T0°FETDO R T AN T 77
G AERY, TORERMMT IE2TE R
1360, NT AN Tt T74 2 ZAF270x
mmemrad T IEFTEER S D LR, FE
BENRNTA—F ZRITRT,
INEEZERILEES2 cm TER6) cm NP4
IND, MEEBESHEERBZEZRET S
DICEHHE DL/ I A=V ETIINEREL, &
WS EZHIERTH S,

8.5

phi@ accepted
-155 -100
-150 -95
-145 -90
-140 -85
-135 -80
-130 -75
125 -70
-120 -65
-115 -60
-110

-105

3 Phase Acceptance

100

1 0 mrad

-100

10 0 10

X4 Transverse Acceptance of Phase

5. X &80 EfFkEHE

CH*A F > %6 MeV/u £ TIET 25 %
RI>robhoroAseEs &L TAPFIGR®D
INBITHARINERZS 2 35T L7z, IEZEREIX
3.1 m THRAMEERITFIV NN v ZRAD
1.5 TEZMERIZ5.9 MV/m THo7-, E
FAELTORE, MEEEZF LY I T2ED
12, 12.5 keV/u 5100 keV/uETHET 3
APFIRDBRZF AT B0 Y1
APF-TH#REME R EREH L, /1 X7 —)LE
TIHOEHSEZRIERTH S, MNEEBED
HIEsRBE, EHERFREL, MEARET
BFEICLTNS,

2% Xk

[1] S.Yamada, T.Hattori, et al.; Proc. 1990 Intn. Conf. on
Linear Accelerator, Albuquerque NM,USA, LA-12004-
C1990, pp.593-595

[2] T.Hattori, K.Isokawa, K.Sasa, T.Ito, H. Tomizawa,
N.Hayashizaki, T.Yoshida, S.Majima, S.Yamada and
S.Yamaki: Proc. 21st Linear Accelrator Meeting,
21(1996)278-280.

[3] T.Hattori, K.Isokawa, K.Sasa, T.Ito, H.Tomizawa,
N.Hayashizaki, S.Majima, N.Sakamoto, S.Yamada and
S.Yamaki: Proc. 22nd Linear Accekrator Meeting,
22(1997)22-24.

[4] K.Isokawa, T.Hattori, S.Majima and S.Yamada: Proc.
21st Linear Accelerator Meeting, 21(1996)281-283.

[5] K.Isokawa, T.Hattori, S.Majima and S.Yamada: Proc.
22nd Linear Accelerator Meeting, 22(1997)302-304.

[6] KIsokawa, T.Hattori, T.Ito, N.Hayashizaki,
S.Majima and S.Yamada: Nucl. Inst. and Meth., A(1998)
in printing.

—354—



