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Abstract

Operation of cancer treatment has been carried out at Gunma University Heavy Ion Medical Center since March 2010.
Total 1233 patients were treated until the end of June 2014. The facility operation was improved to treat more than 50
patients per day. Operation parameters of the synchrotron was improved at the timing of the maintenance of bending
magnets and the acceleration efficiency was improved. Serious troubles of the accelerator were deterioration of withstand
voltage in the high-power amplifier (HPA) of RFQ and discharge in the power input circuit of HPA of IH-DTL.

For the research of the spot scanning irradiation, the stability of the beam size and the beam position was improved by
the optics correction and pattern-excited steering magnets. Animal experiment of mice irradiation has been regularly
carried out from April 2014.

1. Introduction Table 1: Specification of the Accelerator in Gunma

FEG RPERL R IEY o & — T, R HR

University Heavy lon Medical Center (GHMC)

BRI VT 201048 & 0 IS ~OWIIE | o oy [REIEEK 10GHz
o T D, BRERAREROWRROEE ST | Goupy D A 2 (CHy)
A—RIF1 OB ThD, 7 ECR) PERRA A T C

A ClE, ERREEEZH W T20144F6 ARET Sl & H LERE 30kV (10keV/u)
(ZBEH 1233 4 OISR A BT LT, IBIRAKOHER T RF JA 5% 200MHz
1 DY T, 2010 4R 87 A, 2011 4EFE 214 A, A§Hgs | REFRAE 140kW(RFQ)
2012 4EFE 315 A, 2013 4EFE 496 A & NEFH I N % fot (RFQ+ | (Muiierzefy) | 400kW(IHL)
TN B, T RE G O PERIZ O TERAE N L IH-DTL) | i 600keV/u (RFQ)
TV, 2014 G TER 600 4 DIEEZ HIEL LT TR F— 4MeV/u (IHL)
W5, kA A fE | COF

2013 FFFERNTIE— H HT72 0 OB 50 4 TR F— 290,380,400MeV/u
PEIZET LD EH %L 720, EHOELNEHE SRS 63.3m
Ll otz, HEBER LN RORE 21T > T Sy ARIFEERESS | 1.5T(Bp=38Tm)
N B TR A DIRFRIIIARA . 1430 29705 1£E20 /Mw H LD L
S35 IO A 3T 5) & T 5 2 L TIAREOF (3 Y ILE+RE A1)
Rzh=om baiT o7z, Flo, EEREZHES LT e KR Bk 7 | 1.3x10°pps
BRI B OIREIE TR 285 LT 572012, /% ¥
FEOUYEANTE L X H)MBEID 2D ORE % BN | 25cm(400MeV/u)
Fhi L, BIIES AT LORBEOUEfFZIT > TWDH D, i EE T T a— RE—A
\\/‘X%ﬁ&?ﬁﬁi%‘ﬂuz‘ :%B®ﬁ'€%¢&{0b\f%§%ﬁ e OV 8 JE (A R S5
OERE CRBRIEWEZ{TV, A7 Y2 — PRI | Y
CTZENWTWLER TIHERAZITAD LI LTS, 7 | A HR BT 15x15cm

A SOBP i | 14cm
MR 3 = ACUK¥) BOK

# souda@gunma-u.ac.jp /ARE) C(HRHE)

324 -




Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

c : S
HEXFTOENFRaRTEROHERE
60 - 1600
) ABIRE AL
—a— FEHaEAS o4 1400
50 b | -]
Eﬂll J 1200E
B+ ] 10008
-] =
A 30 4 s00 A
= 600 =
~ 2 kL T ~
é 4 400 é
0 b2
7 4 200
0 0
35 6H 9H 12H 3H 6H 9H 12H 3H 6H 9H 12H 3H 6H 9H 12H 3H 6H 9H 12H 3H
2009 2010 2011 2012 2013 2014
TE 5 87 214 315 496 116
A,ﬂ/ T E 180 266 448 243

Figure 1: Trend of the total number of treated patients [1].
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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: Failure time of each section.
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Figure 4: Trend graph of the beam current on Ion Source,
synchrotron injection, and synchrotron extraction.
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Figure 5: Calibration factor between dose and monitor
count value. The deviation was improved from 8% to 0.7%.
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