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8 - 34 Establishment of SESRI 300 MeV Ion Accelerator Radiation
Protection System

Yan Weiwei, Li Wuyuan, Yang Bo, Su Youwu, Li Zonggiang, Mao Wang, Li Jinfeng and Liu Xuebo

Space Environment Simulation and Research Infrastructure (SESRI) developed for Harbin Institute of Tech-
nology is composed by many facilities including a proton accelerator with a maximum acceleration energy of 300
MeV. The 300 MeV ion accelerator radiation protection system consists of a dose monitoring system and a personal
safety interlock system(Fig. 1). The dose monitoring system measures the radiation dose rate in the accelerator hall
and the external environment, and displays and stores the data in real time. The personal safety interlock system
includes protective doors, beam blockers and other devices, which can realize the logic control of personnel access
and beam flow combined with real-time dose rate data. The stable operation of the radiation protection system
effectively guarantees the radiation safety of the 300 MeV ion accelerator during operation.

Fig. 1  (color online) Radiation dose monitoring equipment and personal safety interlocking system software.
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Induced radioactivity in the treatment room (uniform scanning model) was investigated on Gansu Heavy Ion
Tumor Hospital, a medical facility independently developed by the Institute of Modern Physics. The induced
radioactivity of beam delivery system, patients, air, and the dose of medical staff, patients, and carers from the
induced radioactivity were examined by the Monte Carlo simulation and experimental measurement.

The results indicated that the multi-leaf collimator and the patient’s body were the main sources of induced
radioactivity. The main radionuclides were *'C, 0, 8'W, "Ta, etc. The dose rates on the patient obtained by
experimental measurements and FLUKA calculation are given in Fig.1. The data in region A and region B are
the results measured in the treatment room and outside the treatment room, respectively. It can be observed that
the experimental results are concordant with the FLUKA calculation results. The difference between the two are
analyzed in the published paper!!.





