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[Outline of survey]

The digital accelerator is based on the induction synchrotron concept, which had been
demonstrated at KEK in 2006. All ions including cluster ions and RI ions in the digital
accelerator are accelerated and captured with pulse voltages generated by transformers (induction
acceleration cell). The transformer is energized by the corresponding switching power supply, in
which power solid-state conductors are employed as switching elements and their tuning on/off is
maneuvered by gate signals digitally manipulated from the circulating signal of an ion beam. This
digital accelerator will be realized by modifying the existing KEK 500 MeV Booster. Actually
the RF cavities will be replaced by the induction cells. An operation frequency of the main
magnet system will be changed from 20 Hz to 10 Hz to reduce a required maximum acceleration
voltage. In addition, a vacuum of the beam pipe will be improved so as to accommodate heavy
ions, which are injected from a 200 kV ion source. At the end of survey, various ion beams will
be ready to be delivered to applications of nano science, warm dense matter science, and
mutation.

[Expected results]
® The third type of circular accelerator beyond the cyclotron and conventional
synchrotron will be demonstrated.
® Heavy ions, such as Ar, will be accelerated from a quite low energy to high
energy by the digital accelerator without an injector, such as an RFQ or linac
C.
® The demonstrated digital accelerator will become a typical ion driver for a particle
cancer therapy, where a cost performance is strongly required for the spread of this
therapy.
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