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Abstract

An accelerator-based boron neutron capture therapy (BNCT) has been studied intensively in recent years as one of new
cancer therapies. In the iBNCT (Ibaraki BNCT) project, its accelerator is consisted of an RFQ and a DTL which have a
proven track record in J-PARC. Meanwhile, a high duty factor is required to have a sufficient thermal neutron flux for
BNCT. After a failure of the klystron power supply in February 2019, beam operation has been resumed in May 2020.
To date, average current of 2.1 mA with beam repetition rate of 75 Hz is achieved in the stable operation. Neutron beam
characteristic measurements and irradiation tests with cells and mice are on-going for non-clinical tests to be started in
September 2021. In addition, we are gradually improving the equipment such as cooling water and vacuum system of the
accelerator for further stability. In this contribution, present status and future prospect of the iBNCT accelerator are

reported.
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Figure 1: High-voltage cable with insulation failure. Top
and bottom pictures are terminals in HVS and klystron
sides, respectively.
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Figure 2: Snapshot of waveform klystron forward-pulse at
an LLRF Fast interlock timing.
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Figure 3: Trend of the pressure measured at the beamline
before the target. Hatched region shows the beam-
irradiated period. After resume of the beam operation in
May 2020, pressure gradually increased at a few hours after
beam irradiation.
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Table 1: Changes in the cooling-water flow-rate for the
klystron before and after installation of new cooling-water
system for klystron power supply.

path before [L/min] after [L/min]
Collector 440 > 500
KLY body 36 39
Dummy load 104 120
Focus coil 12 20
Circulator 43 61
Power supply 260 330
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Figure 4: Enlarging RFQ cooling-water pipe diameter to
increase flow rate, before (top) and after (bottom) the
refurbishment.
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Figure 5: Typical trend of beam current with a repetition of
75 Hz. Magenta, green and blue lines show those of the ion
source (ISCT), beamline after DTL (BTCTO01) and before
the beryllium target (BTCTO02), respectively.
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Figure 6: Thermal neutron flux inside a water phantom
with an averaged beam current of 2.1 mA, taken from Ref.

[6].
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Figure 7: History of the amount of integrated charges at the
ion source (blue) and the just before the target (green),
respectively.
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