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Abstract

A carbon-ion radiotherapy facility is currently being constructed at Gunma University. This facility has an
accelerator complex and three treatment rooms with four irradiation ports. The accelerator complex consists of
a compact ECR ion source, two types of linacs i.e., an RFQ and an APF-IH, a synchrotron having a circumference
of 63 m and high-energy beam transport lines to deliver accelerated carbon-ion beams to each treatment room.
The beam wobbling method is employed to irradiate patients for each irradiation port in these treatment rooms.
Moreover an R&D room is also being constructed to develop new irradiation methods.

Carbon-ion beams having energies of up to 400 MeV/n can be generated in this facility. The maximum
energy corresponds to residual range of 25 cm in water, which is sufficiently large to reach deep-seated tumors in
the human body. A beam intensity of approximately 1 x 10° pps is required to provide a dose rate of 5 GyE /min.
This facility is designed to treat more than 800 patients per year.

Construction of the building was completed in March 2008 and installation and assembly of the apparatus was
finished in spring of 2009. After the machine has been commissioned, the first irradiation for patient treatment
is scheduled to be performed in March 2010.

000000000o0oooooooo (1)

1. 000

obobooooboooobooooobooooboo
ooboooooboooobooboooooooooobooo
ooboooboooboooobooooooboooooDooo
oobOoooooOooooooboooooooooooao
gobobOoooooooooooooboooonooo
gbooobooboobooboobo 2001000000
oooooobooooboobooooobooooon

2. 00040
210000

obO0oooO0oobO0oobOoobOoobooboooon
gobooboooobobobbooooooobooon
boboobOooboooobobooobo 10000
0000 ECROOOOORFQOOODOOOAPF-
HOOODOOOOOOoOOooOooOooOOoobOOooooo
gooooc* oo Cc+onooooooonoon
0000000000 4MeV/nO0O00O0O0OOOOO
OOFODODO latticeDOOOO0 63mO00000O0O0O
OO0 HIMACOOOOOOOOODODODODOOoOoOOO
000000 400MeV/n 0000000 100000
oobooooboooobooooboooboooooo
gobobOooooooooobooooobooooooo
gobobOoobooooooooooooobooooobooo
ooooooboooooooboon

1E-mail: yusa@gunma-u.ac.jp

gboboobobooobooooobooooboon
goboboooobobooooooooboooboooooo
obooboooooboooboobooboobooon
oobooobooooboooobooooooooooon
ooobooooooooobooobooooooooo
oooobooboooooboooboooogooo
goooooobooobbooobooboooobooo
ooobooooob 20000000000000D0O0
obooobooooboobooooobooooboon

00000000 Xoooooooooooooo
goobooooboboooboooboooboooooo
goboboooooboobooooooooooooo
goboooobooooboboboooboooobobooo
oooobooooboobooooobooooboon

googobooosooooooobooooon
ooobooooobooboooooooooooooo
oboobobooboobooboobooobon
oobO0oobO0oobOooobo0olooooobobooobo
ooooboooobooobOoobobooobooooon
goobOoooboooboooboooboooooo
goboooobobooooobooooooobooooon
oood

ooboooooobooooooooooboboooo
oobobOooob1l1ooobooooboobooooobn
goobOoooooboooobooobobooooooon
ooooo

705



Proceedings of Particle Accelerator Society Meeting 2009, JAEA, Tokai, Naka-gun, Ibaraki, Japan

Table 1: 0000000000000 OO00ODO

good ud

goaoogoo 25 cm

ooo g0 15 ecmx15 cm
ooo 5 GyE/min (1x10° pps)
gooooao

j04000000000 1000000 1000000000 10

220000

gooobboool1bo0oomoo 20000000
0000000 65mx45m0 0000 6300m? 0000
oobooooboooooosmO0DbOOO0ooOooooo
ooboooboooobooooboooooooooooo
obOoobOobobooobooooobooobooobon
oooboboooobooobooooooooobooo
ubooooooboboooooonog 20mO0On
ooooooobooog

ob1000b00000bo0obocoobo0obooboonoo
ooooooooooocroooooobooooo
gbooobOobooobooboooobooooooobo
logbobooobooooboooboobooOooobooooo
oooooboobbooobooo 20000000000
ooooooo

. ugpobooboooooooo

20060 400000000000O0DOODOODOOO
obooooooooobooboobobo 2008 0 100
ooooboooooao

gbooooooboobobo20060 12000000
gobooooboooooooobobooooooooo
gobooboboooooboooboooooboooooo
oboo0ooooooboooooooooooo2o080O
gObOOouoboooooboobooonz2009b 40000
ooooboobooboooao

20090 sgUOooOOoOobOoOoOoOoOoOoOoOonooobOoOog
goboobobogoog2010030bo0boogooog
ugbooaog

26020

s ‘
¥ 0)

HE )

o

45500

N

”_EIT

S Mt 11"

i mEas

EHE | zewax

2]
-

| IR

L

L3l

=

I

@ | &

T amEtmE

Figure 1: 00000000 100

706



Proceedings of Particle Accelerator Society Meeting 2009, JAEA, Tokai, Naka-gun, Ibaraki, Japan

1500
1000
500 -
L Wobbler Mag.(X/Y)
Beam
N
U [ ] scr
-500 + Monitors(Main/Sub)
-1000 -
-1500 ! ‘
-10000 -8000 -6000 -4000 -2000 0

Positionin mm

Figure 2. 0000000000000 0O0OO0OOOOODODOOOOCOCOOOOOOO0O0@MSCTOOOOOREFO
goooOoOoOoORSFOOOOOOOOMLCOOOOOOOOOOOOO0Ic.ooOoOoOoOOO

Figure 3: 0D O0OOODOOODO

707



