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Abstract

Spot scanning irradiation system of carbon ion beam has been developed in Gunma University Heavy Ion Medical
Center. During 2013, the beam size and position was stabilized with the use of a pattern-excited steering magnet and
optimization of the optic parameters. After these improvement, 3-dimensional spherical field uniform irradiation was
carried out based on the measurement of pencil beam profile and depth-dose distribution. The irradiated dose
distribution agreed with the calculation within 3%. An experiment of rotating energy absorber has been carried out to
suppress the range variation in the extraction period [1]. In order to improve the dose linearity and reproducibility in the
low dose region less than 1Gy, the response of I/V converter circuit was improved from 3kHz to 50kHz. After these
improvement, the uniform box irradiation was utilized routinely for the animal (mice) experiment from April 2014.
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Figure 2: Range variation during beam extraction.
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Figure 3: Beam position at the isocenter after orbit
correction using pattern-excited steering magnets.
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Figure 4: Result of uniformity measurement by a
gafchromic film EBT2 after beam stability improvement.
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Figure 5: Relation between dose per monitor unit and
total irradiated dose.
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Figure 6: Reproducibility before and after the

improvement of the dose monitor.

Figure 7: Planned dose distribution (z-x place) and
measured dose distribution using a wedge filter and a
gafchromic film.
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Figure 8: Off center ratio (OCR) of the measured dose
distribution. The deviation from the calculation is less
than 3%.
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Figure 9: Calculation and measurement results of
biological SOBP. Dose were measured by a PTW Markus
chamber.
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