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Abstract

Operation of cancer treatment has been carried out at Gunma University Heavy lon Medical Center since March 2010.
Total 714 patients were treated until the end of June 2013. Layer stacking irradiation has been applied since January 2013
and accounts for about 20-30% of all treatment irradiations. Present operation of the accelerator is stable with optimization
of gas flow of the ECR ion source and the RF power the injector linac. In order to improve the stability of the extracted
beam, experimental researches of COD correction to suppress the position movement and of beam emittance enhancement
to minimize the beam energy deviation for the extraction has been carried out. Scanning irradiation is under development
in the experiment irradiation room. A dose uniformity of £1% (1o) in the 2-D uniform irradiation of 10 x 10 cm was
achieved by suppression of the beam size and position deviation. Further experiment will be performed to realize 3-D
spherical uniform irradiation.

Table 1: Specification of the accelerator in Gunma

1. Introduction University Heavy Ion Medical Center (GHMC).
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Figure 1: Trend of the total number of treated patients [1].
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Table 2: Operation result of the treatment machine.

FE | EREBRBER | IBREITER
2010 92.45% 98.08%
2011 97.35% 99.75%
2012 98.37% 98.95%
BEt 95.36% 99.42%
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Figure 2: (a) Horizontal and (b) vertical beam center-of-
mass position measured at an strip line monitor (SLM) on
the horizontal course of treatment room B (BHC) with a
beam energy of 380MeV/u. Orbit corrections were
performed in July 2010 and September 2011.
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Figure 3: Current of the DCCT and extracted spill at
290MeV/u. (a) Present operating parameters used for
treatment, v,=1.65352. (b) Modified experimental
operating parameters, vy=1.65408.
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Figure 4: Dose distribution in depth direction with 3-D
box irradiation measured by Markus chamber.
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Figure 5: 2-D wuniform irradiation observed using
GAFCHROMIC film.
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