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UPGRADING OF P235 CYCLOTRON FOR PROTON THERAPY

Takuya Miyashita *, Toshiki Tachikawa, Masami Sano, Hiroshi Tsutsui, Yutaka Touchi
Sumitomo Heavy Industries, Ltd
5-2, Soubiraki-Cho, Niihama, Ehime 792-8588

Abstract

Demand for new methods such as higher-intensity irradiation, which is possible to shorten irradiation time, and
scanning irradiation has been increasing for proton therapy system. Under this background, higher intensity and
stability beam supply from accelerator is required.

High magnetic field and normal conducting AVF cyclotron (P235), which can accelerate protons up to 235MeV, is
used as an accelerator for Sumitomo Heavy Industries (SHI) proton therapy system. SHI has upgraded the P235
cyclotron in order to increase the beam intensity, improve the stability and make fast beam ON/OFF.

Maximum beam current of the P235 is specified as 300nA, however more than 1000nA beam current is required for
high-intensity irradiation. To increase the beam current, magnetic field at central region was optimized and the median
plane symmetry of magnetic field was improved. As a result, the extraction efficiency of cyclotron was improved and
over 1000nA extracted beam current was achieved. In addition, line scanning method, which utilizes continuous beam
of the cyclotron, required higher stability and fast beam on /off. For these requirements, arc current feedback control
and pulsed beam chopper at the center of the cyclotron are installed.

By the above upgrade for the P235 cyclotron, higher-intensity irradiation and scanning irradiation has been realized.
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