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STATUS OF THE iBNCT ACCELERATOR IN 2019
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Abstract
Ibaraki BNCT (Boron Neutron Capture Therapy) Project has been developing a 8 MeV proton accelerator at the Ibaraki
neutron medical research center (Tokai, Japan). A mission of the accelerator is to produce an intense neutron from the
target located at the end of the beam line. These years we have been focused on to increase an average beam current by
raising up a repetition rate of the beam. At the same time we have paid attention to the stability of the accelerator system.
Accordingly, we obtained an average beam current of 2.8 mA at the beam repetition rate of 100 Hz. As for stability,
success rate of the irradiation test attained to 74 % at the average beam current of 2.1 mA. Some troubles dragged down

integrated beam charge, but it count about 1000 C since last year.

1. [EC®HIZ

WELE M EERIFE o Z — T KA A
IR D — > ThH IR %2 F R F k1
J# 1% (Boron Neutron Capture Therapy, BNCT) D5 jifi%
HFELFREHBEZIToCWDH, 2O Y=/ TlE
RFQ,DTL % VT 8 MeV D5 f-#aAE0, Zha~JY
U LR RS U CH A RRIR S LIBRICH WD Z &I
LCHY iBNCT (W EHE BNCT) FREMEA TS,

ZZTHWTW5S, RFQ (Radio frequency quadrupole
linac), DTL (Drift Tube Linac)i¥ J-PARC(Japan Proton
Accelerator Research Complex, K8 FE b5 - Ik 25 Jifi
) THEEOHILOEIZIEZDOEFERHAL TWDN, &
PP R A ST DI ER DT 2 —T 44— T 7
7% —% J-PARC LV @< L GEIZ T AL ERHY, 20D it
IZIBWTIE, J-PARC ERZRDXIENPLEELEI2 5 TUND,
FEAEFE OIS DL SEH e — 2 i E LI A% R B X
OREEZAT, Fo, MEER S AT AL E MO RN %
BelT TWD, ZILODOWFFEBIFE AR I T 5 L30T | JER
FOMBEREZRE T D,

# takashi.sugimura@kek.jp

2. MEEEHREROUR

WEAEJE DO NNE R F 2 (PASI2018) TITNE SR D% E
(LIEHRD 7= IZEE M AR OWFEE RFQ EZEHEA
FROFRACIZONTHRELTZ[1], 22Tk, Z0% O
[ZONWTIR D,

2.1 WAROMAL

REAE O T, IMEE B HROR L T HRESI DR
ERLDOIIRH LT EZAFETHREZITV, RFQ AIKD
IR D A IZ OW TR, FE T iE &> Tz
2, TEBOGHEIEE O it 21T -7, SOERT T,
RFQ O AI7KIE RFQ ZE{ FR 95255 A il & it
BN DA TENZ I, S ETITE, Il THVIRL
THREIC RV END 2 7V —T DI Th-7= (Fig.
1 (a), ZivE EJEES, HIEs, FitEso 3 207 —
NPT ENENT, HIKA~Z — 128 352 T,
WHIKEEZEL LIS E T -7 (Fig. 1 (b)), Eiz~y
H— DRI HOWTLARIE 90 EDFT%2 2% H L7480
AT T BEL QW) ZERNECOE TR E
[FEFLEEDE R EZEIL TV, Zhd, NEELK
LIz 7Ly P ARREICATEL, ¥R R 2 Kk&<LoTz
B4 L7z, Table 1IZHEE A RiR COWMEL(LER
9, COREAETICED, RFQ 121X 1.5 fFFEE D HEIK

- 1210 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

(@)
RFQ VANE
U] w_% I
[ - RFQ TANK = |
T
iA AL .
(b)
RFQ VANE
L i ]
i - M
\ X4
\A \ /
\ AA ramk VY A
A vy | Ah v

Figure 1: Schematics of the water flows in RFQ Cavity
berfore parallelization (a) and after parallelization (b).
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Table 1: Cooling Water Flow (//min)

Before After Present
parallelization parallelization
Total 600 680 650
RFQ 220 330 430
DTL 220 220 130
Magnet 160 130 90
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Figure 2: Waveforms of RF. (a)A wrong PLC setting
causes 1sec time delay before recovery. (b)By the correct
setting of the PLC, the RF recoverd after interlock as
expected.
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Figure 3: The results of stability evaluation.
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Figure 4: Beam current trend of the first 100 Hz trial. A
green line shows the current in front of the neutron-
generation target.
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Figure 5: The Waveform of the CT (current transformer) in
front of the neutron-generation target.
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Figure: 6 A misaligned PMQ (left).
schematic drawing is shown in right.
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Figure 7: A damaged gate power board (left) and a soot-
blackened connector from the board (right).
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Figure 8: History of integrated charges and average
current. A blue line shows integrated charge at the ion
source, a green line shows the integrated charge at the
target. Pink markers show maximums of the average
current in 5 minutes. Red triangles show normalized
neutron flux.
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