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Calibration Method of Absorbed Dose
for Low Energy Proton Using lonization Method

CHEN Yi-zhen, LIN Min, CHEN Ke-sheng, XU Li-jun, XIA Wen,
CUI Ying, XIAO Zhen-hong
(China Institute of Atomic Energy. P. O. Box 275-20, Beijing 102413, China)

Abstract: A set of dosimetry system with graphite ionization chamber for low energy
proton beams was set up. The characteristics of self-developed graphite ionization cham-
ber were studied. The results show that the self-developed graphite ionization chamber
meets the requirement of standard ionization chamber. Transmission ionization chamber
was designed and used to monitor the change of proton beams online, which increased
the accuracy of results when calibrating the other dosimetry systems. Absorbed dose of
low energy proton was measured by using self-developed dosimetry system with ioniza-
tion chamber, and the composed standard uncertainty is 4%. The calibration method of
alanine dosimeter was researched in the HI-13 Tandem Accelerator, and the RE specific
values were obtained for the different proton energy.
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Fig. 1 Structure of graphite ionization chamber
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Fig.2 V-I curve of graphite ionization chamber
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Fig. 3 Diagram of experiment for proton beam in HI-13
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Fig.4 Saturation curve of system

for graphite ionization chamber
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Table 1 Results of repeatability
BT RE i/ HL/ A1 5 LB E AT AR AR B
MeV nA 1 2 3 4 5 6 i 2/ 4
15 15 0.170 0.168 0. 169 0.169 0.170 0.170 0.42
20 45 0.151 0.153 0.151 0.152 0.152 0.152 0. 46
25 80 0.192 0.192 0.193 0.192 0.192 0.193 0. 20
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Table 2 Composed standard uncertainty of proton dose
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Table 3 RE value of alanine dosimeter

JiEF g a/ MeV (S/p)/(MeV = cm® » mg™ 1) LET/(keV « ym™1) RE{H
14.8 0.038 6 4. 44 0.9392£0.035(n=20)
24. 8 0.023 6 2.71 0. 887£0.048(n=23)
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Table 4 RE value of alanine dosimeter

reported in reference

W i ¥ AE it/ MeV RE fH
Bartolotta 4E[11] 13.7 0. 908
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Onori 019 60 0.97
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