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Evaluation of beam qualities and absolute doses using a calorimeter in particle
therapy fields
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In heavy ion beam therapy, the absorbed dose is measured using the
ionization chambers, and the absolute value of the dose to be irradiated is obtained. Physical
guantities such as w value, stopping power ratio, and perturbation correction factor are necessary
to determine the absorbed dose using the ionization chambers, but these physical quantities are not
accurate and the uncertainty of the absorbed dose becomes large. Therefore, using the calorimeter
capable of measuring absolute doses with high precision, we measured the absorbed dose in heavy ion
beams under the treatment conditions, and advanced the dose measurement. According to the current
international dosimetry protocol, measured absorbed doses were underestimated by about 3% than those

obtained using a calorimeter for heavy ion beams. Based on these results, we developed a fast
robustness evaluation method to the treatment plan considering the correlation of various errors
under the treatment conditions.
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