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Abstract

Operation of cancer treatment has been carried out at Gunma University Heavy Ion Medical Center since March 2010.
Total 1677 patients were treated until the end of June 2015. An ECR ion source, injector linacs, and the synchrotron have
been operated without troubles which continued longer than one day. Serious troubles of the accelerator were breakdown
of diode module in a power source of LEBT solenoidal magnet and vacuum interlocks caused by temporal failures of the

PLC.

For the research of the spot scanning irradiation, improvement of the spill ripples and intensity modulation is being
carried out. Dose rate of mice irradiation was improved by an optimization of irradiation field.
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Table 1: Specification of the Accelerator in Gunma
University Heavy lon Medical Center (GHMC)

Ion Source | RF Frequency 10GHz
(ECR, Gas Species Methane(CHa)
Permanent | Ion Species cH
Magnet) Ext. Voltage 30kV (10keV/u)
Injector RF Frequency 200MHz
(RFQ+ RF Power 140kW(RFQ)
APF TH- (Tetrode) 400kW(IHL)
DTL) Beam Energy 600keV/u (RFQ)
4MeV/u (IHL)
Ion 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 14cm
# of Irradiation | 3(A=Hor,
Room B=Hor,Ver, C=Ver)
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Figure 1: Trend of the total number of treated patients!'l.
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Figure 2: Monthly operation time of the accelerator. QA
includes daily QA, patient dose calibration, and patient QA.
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Figure 3: Trend of beam currents at ion source, synchrotron
injection, and synchrotron extraction.
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Figure 4: Failure time of each section.
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Figure 5: Relative dose map of 2D optimized uniform
irradiation filed.

A F ¢ = TR — h OWREEIC T T
A —ay I HVWIMEE=F, [[EE=X
TOREIZEBWTGEVNRYHLE—20Y v 710
AENLNTOBEL > TWHT-D, BEAELE
KB IO v 7 LiEmoRBEED TN D,

HEF

Ak DEE 6 L ORI RIZE £ D8I
PRIE SR A MIZET, —ZEEAE A, IndEgs— v
v=7 V) TR ESo Wiz X v T, ISPS B
T 26860395 DB L O HFRR Y —F ¢ 7%
B s [ERFRETLYE7a— L) —F—
BT T T T N BEE D ATRREET s M R
B OXEENEEE L, 2. A& DOiEls
BLOTF —F BBICEBRW 272V T 5 = 28 EREER
RSO EEHAT B OERICIE BV LET,

S5 3

[1] http://heavy-ion.showa.gunma-u.ac.jp/

[2] T. Ohno et al., Cancers, 3, 4046 (2011).

[3] FeiEER D FRRDUCEE T 2 B TR SR R EE,
http://hospital. med.gunma-u.ac.jp/wp-
content/uploads/2015/07/jisyutennkenn_houkokusyo.pdf

[4] ARAIESE b, Ri-FRaH s /N ECR A 4 RO
REE S & RT3 DU T, W-PTFOM2 (2015).

[5] H. Souda et al., Proc. of PASJ11, 890 (2014).

-301 -



