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Abstract

Carbon beam therapy is carried out in the Gunma University Heavy lon Medical Center (GHMC). 738 patients were
treated in 2021, almost the same as in 2020. The total number by 2021 was 5229. In FY2021, some problems such as the
injector's phase mismatch and trouble of the synchrotron's sextupole electromagnet power supply caused the delay of the
treatment of some patients for one business day. In the experimental beamline (Room D), biological research including
FLASH irradiation is being conducted, and the control system for this beamline is being upgraded in three years from
FY2021 to FY2023. We report on the statistics of the operation and treatment hours of the accelerator at this facility, as
well as the major malfunctions and the measures taken to deal with them.
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Ion source
RF frequency

Extraction Voltage

ECR, Permanent Magnet
10 GHz
30 kV

Injector RFQ, APF IH-DTL
RF frequency 200 MHz
RF Power 140 kW (RFQ),

400 kW (DTL)
Ion energy 600 keV/u (RFQ),

4 MeV/u (DTL)
Synchrotron
Ton cs
Ion energy 290, 380, 400 MeV/u
Circumference 63.3m

Max. extraction particle
number

Max. range in water

1.0 X 10°pps (Typ.)
1.58 X 10° pps (Max.)
25 cm (400 MeV/u)

Irradiation system

Irradiation method

Irradiation field
Max. SOBP width

Irradiation room

Broad beam
Layer stacking
15 X 15cm
14 cm

A. Horizontal
B. Horizontal, Vertical
C. Vertical
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Figure 1: Yearly and total treatment number.
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Figure 2: early and total treatment number.
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Figure 3: Operating time of accelerator system in GHMC.
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Figure 4: Total availability and treatment availability of the
facility of GHMC.
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Figure 5: The beam spill of 290 MeV/u (a Acceleration
extraction method (daily use) and (b both acceleration and
RFKO method. The blue line shows the beam current
circulating the synchrotron measured by DCCT, the green
line shows the beam current at the Faraday cup and light
blue line shows the RF signal amplitude to RFKO
amplifier.
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Figure 6: (a External view of the pepper pot emittance
monitor. (b The fluorescence light from the MCP taken by
the CCD camera. Analysis is needed to determine
emittance and phase space plot.
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