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Abstract

The Ibaraki Neutron Medical Research Center is conducting research and development aimed at implementing Boron
Neutron Capture Therapy (BNCT), one of the particle beam cancer treatment methods. The treatment machine
(iIBNCTO001), which is being developed jointly by industry, government, and academia, led by the University of Tsukuba
and the High Energy Research Organization, began nonclinical trials in the fall of 2021, and all of the initially planned
trials were completed in December 2022. Physical measurement tests and other tests necessary before the start of clinical
trials were conducted in parallel with the non-clinical trials, and all of these were completed in February 2023. Although
there were some problems with the accelerator during this period, it did not affect the schedule of the nonclinical trials
and fulfilled its responsibility to supply the beam. Relatively major troubles during this period included a semi-burnout
of the ion source solenoid due to an operational error and a diode failure in the output section of the voltage droop
compensation circuit of the klystron modulator power supply.

As for the performance of the accelerator, the long-awaited vacuum modification of the RFQ section was completed.
This report describes the operation status of the accelerator described above.
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Figure 1: Monthly operation hours in the last 12 months.
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Figure 2: Accumulated beam charge on the target over the
past 12 months.
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Figure 3: Weekly nonstop rate of user beam time (orange
bar ) and total nonstop rate for user time (light blue line).
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Figure 4: Trend of number of RF fast interlock in every
month (light blue line) and MTBF (orange bar).
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3. Upgrade
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Figure 5: Ion pumps directly connected to the RFQ body
(left). Ion pumps connected to the RFQ body via angle
valve (right).

Figure 6: A large water pump for normal operation and
small one for standby operation in a night.
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Figure 7: Trends of pressure near the target.
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Figure 8: Broken varistors and diodes of droop
compensation circuit.
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Figure 9: Temperature trend of the solenoid coil body.
Since Nov. 24, when the coil was replaced, the temperature
during operation has been higher, at about 90 °C.
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Figure 10: Black resin material can be seen seeping
through the gap in the case of the damaged coil on the far
side. The coil in the front side is a new one.
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