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Abstract 

GHMC (Gunma-University Heavy-Ion Medical Center) has started to construct a carbon-ion cancer-treatment 
facility in February 2007. This facility is being constructed at Showa Campus of Gunma University, which has the 
University Hospital located at Maebashi City in Gunma Prefecture.  

The facility contains 3 treatment rooms with 4 irradiation ports (horizontal, horizontal + vertical, and vertical) and an 
experiment room with a vertical port. The latter is intended for research and development of an advanced irradiation 
technique for smaller targets, and is being designed in the near future. The apparatus consists of a compact ECR ion 
source, a linear accelerator (RFQ + IH), a synchrotron, and beam delivery systems. The accelerated ion species and the 
maximum energy are carbon 12 and 400 MeV/u, respectively, having >25 cm residual range (water equivalent length) 
in a patient body. This apparatus is based on the compact carbon-therapy system designed by NIRS (National Institute 
of Radiological Sciences) for wide-spread use. The size of the facility is ~60 m � 50 m and about 1/3 of HIMAC 
(Heavy Ion Medical Accelerator in Chiba). The construction will be completed in FY2008 and beam tests are scheduled 
in 2009.  
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Table 1: Basic specifications of the heavy-ion irradiation system.  
Ion species 
Energy 
Max. residual range 
SOBP 
Max. lateral field size 
Max. dose rate 
Beam intensity 
Irradiation method 
Time for energy & course switching 
No. of treatment rooms 
No. of R&D rooms 
No. of treatments 

Carbon 
140 - 400 MeV/u 
25 cm 
2 - 14 cm 
15 cm square (22 cm �) 
5 GyE/min (@ 15 cm �, 10 cm SOBP) 
1.2 ��109 pps (@ beam irradiation system) 
Normal & spiral wobbling, Respiratory gating, Layer stacking 
1 min 
3 (horizontal, horizontal + vertical, & vertical ports) 
1 (vertical port) 
> 600 patients/year 
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[1] K. Noda, et al., “New Accelerator Facility for Carbon-Ion 

Cancer-Therapy”, J. Radiat. Res., 48, A43-54, 2007.  
[2] Y. Iwata, et al., “Development of Alternating-Phase-Focused 

IH-DTL”, to be published in this proceedings. 
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