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Abstract

An accelerator based boron neutron capture therapy (BNCT) facility is being planned at Okinawa institute of science
and technology (OIST). The proton accelerator consists of a radio frequency quadrupole (RFQ) linac and a drift tube linac
(DTL). The required beam power is 60 kW. The present beam energy and current are 10 MeV and 30 mA, respectively.
The pulse length is 3.3 ms and the repetition rate is 60 Hz, therefore, the duty factor is 20%. In this paper, present design
of this compact, medium current, high duty proton linac is presented.
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Table 1: Basic Parameters of iBNCT and OBNCT Accel-
erators

iBNCT OBNCT
Energy (MeV) 8 10
Peak current (mA) 50 30
Repetition rate (Hz) 200 60
Pulse width (ms) 1 33
Duty (%) 20 20
RF frequency (MHz) 324 352
RFQ energy (MeV) 3.0 2.5
DTL energy (MeV) 8.0 10.0

iBNCT Jlsgsi, BIFIEE 2185 372012, FARNIZ
J-JPARC YV =7 v 7 DHFFHDFETH5H, OBNCTIZE
WTIiZL D BNCTRHE LTVY—AMEE, ML 125K
X g% Higd, iBNCT IO ¥ — L8N
X, SOKkW TH Y, hiEFERX—7y bOFEiARY I 2

* yasuhiro.kondo @j-parc.jp

L—yavizky, Bshditk+ (0.5eV<E,<10keV) ®
77y 7 A, 4><109n/cm2/sJJ\J:%ﬁ,;Q;Abe\%>
INE TOFEFH BNCT TORERA LIz \“%$
MrD7 7y 7 A%, 2x10°n/cm?/s *IF‘*“’Cﬁ“
LrEZH6NTED, ommTME%@E~A%ﬁu\
WKW REETRVWEHIZAR S, Kind TlE. ROBEFT-
BT, 60 kW DlELE % MRis 5,

IS ORERIZ, iIBNCT £ E U <. & &Ky Em)
=7v2 (RFQ) £ RV 7 +Fa—T7V=7v7Z (DTL)
DHlAEHLE LTS, iIBNCT CTlR¥—2 v —L&EHK%
50mA £ LTW3BA, J-PARC VU =7 v 7 DKERA & h
b 1EHD 50mA & WS KERELZEMIZEND TS Z

Cld, IMEHEEDEMIFKUNISEEL TS Z L 2 HE L 725
A, PRDOREEEMES Ze N TRIND, ZD78D,
OBNCT Ti&, ¥—27 VY —2L%&Ef%Z 30mA IZES L (Z
NTHLELREFETEDHEZN), ZxLF—%2LEITEZ

WZU7z, TRALVF—% EF5edEFoE2 LT
WXEFNZ R 203, IR RERBS R T2 ZnBsh
DS L HAET & DLERD, BIHMLDOFE R &, A
Dy b, TRy b BBO THREWLTRILF -2
ETBIEIZb, ULPUAEHMS, DTL OFEMEIzl
IR F—8MeV TH I0MeV TH KERWDT, %
FIZ 10 MeV T 2L Z LI Lz, ¥—ADTa—
T4 77T RIE20%EEFHEL WA, iBNCT D HEAfiFEF
&0, 1ms LEOEW L AEEBRD HUAIN - 7=
DT, 7IVAIE 33 ms (25, #DIEL% 60 Hz 123
& Utz ShEZE o IRE R, /N Z2HIEL T
iBNCT & 0 &< 95, NUULE WS BEDATH L,
400 MHz A E 2§ 2 50 EFRTHSH, £ 352MHz
T 2D, HEBENRE LTSHB I D EWEEES
MEd %, RFQ X, MEIZHNT 2L %2 ED 5720,
B KRMEEY % 8RS N5 Kilpatrick RS D 1.8 £%
;0m<$hﬁ%bt%ﬁt?éo%ﬁﬁﬁ%%%?ﬁ
72222 &b RFQ DEXMZEIT 2720, HHfT 3L
¥—% iBNCT ® 3 MeV 7*5 2.5 MeV IZ FIF 5, fiE-o
T. DTL I, 2.5MeV 75 10 MeV £ THIET 3 Z &

948 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

272 %,

A Tid, Fioavye 7 MzEoW=, OBNCT

IR EE DGR DO W TR B,

2. 141#ViRELEBT

A F VIRIZ iIBNCT H Db+ A Vil 2 N — ZIZhFE
j—é Flg 1 L\ IBNCT /r j‘/{}?o)m/u\.%/‘?\‘j—o

Figure 1: Schematic view of iBNCT ECR ion source.
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Figure 2: RFQ simulation using RFQGEN.
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Figure 3: SUPERFISH model of the RFQ cavity.
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Figure 4: SUPERFISH models of 5=0.8 cells of 324 MHz
(J-PARC DTL:left) and 352 MHz (right) DTLs.

-949 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 THPO13

—& 2 (DTL1) OB ETTH 5,

: =

6 /

4 /
/

0 T T T T T 1
0 10 20 30 40 50 60

Cell #

= QISTDTL

Energy (MeV)

=——J-PARC DTL1

Figure 5: DTL energy as a function of cell number. Injec-
tion energy of the J-PARC DTL is 3 MeV.
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Principle of Marx circuit
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Figure 6: Conceptual design of a droop-compensated mod-
ulator power supply.
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Table 2: Summary Table of Required Power of Each Ac-
celerating Structure

RFQ DTL
Energy (MeV) 0.05-25 25-10
Current (mA) 30 30
Power dissipation (kW) 150 460
Beam loading (kW) 74 230
Total power (kW) 220 690
Number of klystrons 1 2
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