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Abstract

Carbon beam therapy is carried out in the Gunma University Heavy lon Medical Center (GHMC). In 2020, 740 patients
were treated and the total number of treated between 2010 and 2020 was 4561. In FY2020, there were no problems with
accelerator that caused stopping treatment for more than one day. On the other hand, X-ray equipment and cameras in the
treatment room have occurred frequently. In most cases, restarting the equipment will restore normal operation in a few
minutes, but in some cases, some parts need to be replaced. We will report on the statistics of the accelerator operation

time and treatment time, and the main malfunctions and their countermeasures.
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Table 1: Specification of GHMC

Ton source
RF frequency

Extraction Voltage

ECR, Permanent Magnet

10 GHz
30kV

Injector

RF frequency

RFQ, APF IH-DTL
200 MHz

RF Power 140 kW (RFQ),
400 kW (DTL)
Ion energy 600 keV/u (RFQ),
4 MeV/u (DTL)
Synchrotron
Ton Cco*
Ion energy 290, 380, 400 MeV/u
Circumference 63.3m
Max. extraction 1.3 X 10° pps

particle number

Max. range in water

25 cm (400 MeV/u)

Irradiation system

Irradiation method

Irradiation field
Max. SOBP width

Irradiation room

Broad beam
Layer stacking
15 X 15¢cm
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: Operating time of accelerator system in GHMC.
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Figure 3: Total availability and treatment availability of the
facility of GHMC.
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Figure 4: Beam position difference of center measured in
strip line monitor in CVC course in C room in case of (a
290 MeV/u and (b 400 MeV/u. The movements are
seasonal variations. The axis is adjusted to be closer to the
center in February and June in case of (b 400 MeV/u.
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