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Abstract

Reflecting recent widespread use of particle beam therapy system, customers operating hospital-based facilities
strongly request a beam scanning irradiation system dispensing with patient-specific devices and a beam scattering
irradiation system with a high-dose-rate. We have developed a beam extraction control system suitable to these
irradiation systems. Two kinds of technologies have been developed. The one is an extraction-beam current feedback
control technique to achieve a sophisticated beam scanning irradiation system. The other one is the control technique
named Dynamic Spill-gain Control (DSC) which performs adaptive control of targeted value of extraction-beam
current in order to improve availability efficiency of circulating beam stored in the synchrotron with keeping a desired
extraction-beam waveform stably. We carried out a series of beam tests in the University of Tsukuba Proton Medical
Research Center. Experimental results show that the deviation of time-average beam current within £5% was
successfully achieved by the feedback control. In addition, by adaptive control of the extraction-beam current with
DSC, the availability efficiency of the stored beam of higher than 85% was stably realized even when intensity
variations occurred in the stored beam due to injection-beam current fluctuations.
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