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Abstract

We have developed the magnet-free alternating phase focusing (APF) linac for proton cancer therapy facilities. This
new linac enhances the reliability and serviceability of such facilities. The newly developed linac uses radio-frequency
electric field to accelerate as well as focus a beam of protons (hydrogen nuclei). The electric field is designed with
“sawtooth-shaped phase modulation technology”, which can generate high-quality beam. The elimination of magnets
has resulted in a simplified linac structure that requires very few adjustments, resulting in improved reliability and
serviceability. The system uses a resonant coupler to distribute radio-frequency power, the first such commercial
application in the world. The radio-frequency power supply has been integrated into a single unit, simplifying the
structure of the facility. There is no need to adjust the radio-frequency power phase, for easy servicing.
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