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(57) Abstract: A synchrocyclotron comprises a resonant circuit that includes electrodes having a gap therebetween across the mag-
netic field. An oscillating voltage input, having a variable amplitude and frequency determined by a programmable digital waveform
generator generates an oscillating electric field across the gap. The synchrocyclotron can include a variable capacitor in circuit with
the electrodes to vary the resonant frequency. The synchrocyclotron can further include an injection electrode and an extraction
electrode having voltages controlled by the programmable digital waveform generator. The synchrocyclotron can further include a
& beam monitor. The synchrocyclotron can detect resonant conditions in the resonant circuit by measuring the voltage and or current
in the resonant circuit, driven by the input voltage, and adjust the capacitance of the variable capacitor or the frequency of the input
voltage to maintain the resonant conditions. The programmable waveform generator can adjust at least one of the oscillating voltage
input, the voltage on the injection electrode and the voltage on the extraction electrode according to beam intensity and in response

to changes in resonant conditions.
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