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Abstract

Boron neutron capture therapy (BNCT) is one of the particle-beam cancer therapies which utilize energy losses of
secondary charged particles generated in a neutron capture reaction on boron medicaments implanted into cancer cells.
Recently, many BNCT activities with an accelerator-based neutron source have been started after long-term studies with
nuclear reactors. In our project, iBNCT (Ibaraki BNCT), an accelerator component is consisted with an RFQ and a DTL,
whose configuration is based on J-PARC one. 50 keV-Protons extracted from an ion source are accelerated up to 3 MeV
and 8 MeV by the RFQ and the DTL, respectively, and bombarded onto a beryllium target to generate neutrons. The most
significant difference from J-PARC one is a higher duty cycle to have sufficiently-high epithermal neutron flux for BNCT.
Since January 2017, the iBNCT accelerator has been officially certificated as a radiation generator facility. In the former
half of 2017, the instability of the RFQ was a severe problem for stable beam operation even with a beam repetition rate
of 50 Hz. However, we have improved the vacuum and cooling-water system of RFQ and kept beam commissioning, and
then the operation of the accelerator is much stabilized with the beam repetition of 50 Hz. The iBNCT project has been
possible to proceed to non-clinical bench test toward a first-phase clinical trial study. In this paper, a present status of the
iBNCT accelerator and its future prospect will be reported.
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Figure 1: Photograph of a reinforced evacuation manifold
at the upstream side of the RFQ.
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Figure 2: Photograph of a powder-like object found at a
fixed tuner port equipping a NEG pump.
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Figure 3: Comparison of the cooling water temperature of
the inlet and outlet of the RFQ (top) and DTL (bottom).
Lines labeled with “before” and “after” represent
temperatures before and after the replacement of the
circulation pump.
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Figure 4: Photograph of a mouse sample for the first
irradiation test with mice in the iBNCT project.
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Figure 5: Plot of the amount of integrated charges at the
ion source (blue) and the beam transport line just before
the target (green), respectively.

34 B —AERHRA~ETT

B A OIEBREI BT CO IR R BRI AR T
IRUTZZETEME ORI TETVDHEDIKL 50 Hz TitEd 5
FEThHoT-, —J7,iIBNCT EHHETix., REEE O
i} O BNCT il F rIREZR N A OFREAZ [T D728 |
Bk BB L TR EHE —LAFERE 5 mA LA
FEHBL TS, ZNEFEBLTHIZITTLR 50 Hz O
DIKLZ AL TYH 150 Hz BREFE T EF 20 ERSHS,
2017 JE1X RFQ DL EMEN 443 TleioT-FTMz., 7
TAANB Y 2 — X —GEEROGEIR R, Bl
@ DTL WHKER S TOBIRWDD, IR L% EiF5
FNRHNETH T2, 2018 FENLENDE — DT D
Tl VIR LA B CRRpRES kD L0 #e i 2 1
WO TET=, LT 50 Hz JEFRDZEMD B i)z T-o74
FEEIVIR A I — 2 H0IE L2 BT HHF 2R A TND,
BIE, VI L% 66.7Hz £CT L, K a3y a=
VT EITOTWBD, BEICHDREE DO INEE O EME
#FTU5, Figure 6 |[Z#E0IKL 66.7 Hz SERERFIZ 31T 2 4L
MR B O R 2R T, Y EREIT R EEA
FUPRT 2.3 mA, AEJERTC 1.9 mA ZEERL TWD,
W RF A X —ay 7 |2 XVBRE R E — A0 1R LT

66.7 Hz

[—1scT

— BTCTO1 — BTCT02

Current [mA]
P

||\!|||\!I|I\!I|I\!I|I\!

STTTT

o

16:45 17:00 17:‘15 17:‘30
Time

Figure 6: Typical trend of beam currents of the ion source
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