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Physical Property Measurement of Therapeutic Carbon Ion Beam

in the Shallow-Seated Tumor Therapy Terminal at HIRFL"

DAI Zhong-Ying! LI Qiang®? YAN Zheng!? JIN Xiao-Dong®! HU Zheng-Guo! XIAO Guo-Qing*

1 (Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)
2 (Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract For the first time the physical properties of therapeutic carbon-ion beam supplied by the shallow-seated
tumor therapy terminal at the Heavy Ion Research Facility in Lanzhou (HIRFL) are measured. For a 80.55MeV /u 2@
ion beam delivered to the therapy terminal, the homogeneity of irradiation fields is 73.48%, when the beam intensity
varied in the range of 0.001—0.1nA (i.e. 1x 10°—1 x 10® particles per second). The stability of the beam intensity
within a few minutes is estimated to be 80.87%. The depth-dose distribution of the beam at the isocenter of the therapy
facility is measured, and the position of the high-dose Bragg peak is found to be located at the water-equivalent depth of
13.866mm. Based on the relationship between beam energy and Bragg peak position, the corresponding beam energy at
the isocenter of the therapy terminal is evaluated to be 71.71MeV /u for the original 80.55MeV /u 2 jon beam, which
consisted basically with calculation. The readout of the previously-used air-free ionization chamber regarding absorbed
dose is calibrated as well in this experiment. The results indicate that the performance of the therapy facility should

be optimized further to meet the requirements of clinical trial.

Key words heavy ion cancer therapy, homogeneity of irradiation field, stability of beam intensity, depth-dose distri-

bution, Bragg peak

Received 28 November 2005
* Supported by One Hundred Person Project of Chinese Academy of Sciences and National Natural Science Foundation of
China (10205021)

1) E-mail: ligiang@impcas.ac.cn



