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Abstract

Operation of cancer treatment has been carried out at Gunma University Heavy lon Medical Center since March 2010.
Total 2087 patients were treated until the end of June 2016. No treatment delay longer than 2 hour due to the accelerator
occurred. Nevertheless, several troubles which decrease beam current occurred: gas flow reduction of the ECR ion source,
and a deterioration of the charge stripping foil. An energy-saving operation mode of the synchrotron has reduced 10% of

the total power consumption.
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Figure 1: Trend of the total number of treated patients [1].
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Table 1: Specification of the Accelerator in Gunma
University Heavy Ion Medical Center (GHMC)
Ion Source | RF Frequency 10GHz
(ECR, Gas Species Methane(CHz)
Permanent | Ion Species cH
Magnet) Ext. Voltage 30kV (10keV/u)
Tnjector RF Frequency 200MHz
(RFQ+ RF Power 140kW(RFQ)
APF [H- (Tetrode) 400kW(IHL)
DTL) Beam Energy 600keV/u (RFQ)
4MeV/u (IHL)
Ton Species co
Energy 290,380,400MeV/u
Circumference 63.3m
Max. Field 1.5T(Bp=38Tm)
Extraction Slow Extraction
Synchrotron | Method 3 order resonance
+RF Sweep)
Max. Extracted | 1.3x10° pps
particle number
Maximum range | 25c¢cm(400MeV/u)
in water
Irradiation Broad Beam
Method Layer Stacking
Respiratory Enabled for lung,
Irradiation | Gating liver ca. etc.
System Irradiation Field | 15x15cm
Max. SOBP l4cm
# of Irradiation | 3(A=Hor,

B=Hor,Ver, C=Ver)
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Figure 2: Monthly operation time of the accelerator.
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Figure 3: Trend of beam currents at ion source, synchrotron
injection, and synchrotron extraction.
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Figure 4: Availability for all-time and for treatment time.
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Figure 5: Daily power consumption in the treatment time
with and without energy saving operation.
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Figure 6: Daily power consumption (sum of 24 hours) with
and without energy saving operation.
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