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INTRODUCTION RESULTS

The P?eavy ions |Interact with the mattlers and trarl15fer mc?st of the energy art?und the The absorbed-dose to water, D.., of a 400 MeV/u 12C ion beam with SOBP of -
terminals of their paths. The mechanism for the interaction between heavy ions and 6 cm is calculated by w 94 kQ from absolute measurement 904 K, from IAEA TRS-398
matters is more complicated than that of photons, the parameters such as stopping I i
power ratio for heavy ions are simplified in theoretical calculation due to the above Dy =M “krp - Kelec " kpol ks - Jeini. Npw * kq (1) % 0n L % b5
reasonl4, From the experimental perspective, absolute measurement for reproducing o T o 7 _
the absorbed-dose to water of heavy ion beam has not been widely carried out, where M is the charge reading from the chamber, krp corrects the air g - g - T T
compared to the research activities for photon beams5£l. In the present work, the density in the chamber with the reference condition, the polarization effect > 00 L -:‘ 00l -
experimental study for the absorbed-dose to water of heavy ion beam was performed and ion recombination effect for the chamber have been measured on-site e z
by a conventional ionization method. The calorimetric research for the absorbed-dose to and given the correction factors kpo) and ks - kg™, respectively, Np is the i I i I n [ ] [ ]
water of heavy ion is being prepared in National Institute of Metrology of China, by calibration coefficient of the chamber from the reference beam quality of ; 88 I E 8.8 -
considering the dosimetry properties of the heavy ion therapy facility based on the *°Co, kq is the beam quality correction factor for heavy ion beam. In this = L 3 L "
current study. work, the kq is adopted from two approaches, in which the kq value is E 86 L i 36 L 1
deduced from the recent absolute measurement Plor recommended for © > B B
nearly two decades!®]. The comparison for the absorbed-dose to water of é ' _§ i |
heavy ion beam is illustrated in Fig. 2, the main contributor for the p") 84 |- ?') 84 |-
uncertainty is kg, for instance, the kg uncertainly for the thimble chamber is —,g L —;g L
0.8% from the absolute measurement, 2.8% from the recommended value in 2 g2 L 2 5oL
Al M IAEA TRS-398. The uncertainty is 1.2% through the quadratic combination of
the items except kg in formula (1). The values aforementioned are relative I i
The preliminary dosimetry study concerning the heavy ion therapy facility is necessary standard uncertainties. The uncertainties from the polarization and ion 8.0 L 1 L L 8.0 L L L L
to the following absolute measurement with a water calorimeter. The present work recombination are more significant in the ionization measurement for heavy FC65-G 1736 TW30013-4678 TW30013-9166 FC65-G 1736 TW34001-2412 TW30013-4678 TW30013-9166

aims to clarify the relevant characteristics of the heavy ion therapy facility, through the ion beam, compared with the situation in photon beam.
commonly used ionization method in both dosimetry and clinical cases.

Fig. 2 The absorbed-dose to water of a 400 MeV/u '2C ion beam with SOBP of 6 cm measured by ionization chambers
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Fig. 1 Schematic layout for the experimental setup
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