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Abstract

Synchronization system of the Radio Frequency (RF) in the ion source (IS) and in the accelerator cavity has been
developed in order to reduce the beam loss and the improvement of the beam monitor accuracy in the J-PARC Linac. The
IS RF is modulated by few kHz around 2 MHz in a single macro pulse (500 us) for impedance matching of plasma. This
makes the synchronization between the IS and the cavity RFs difficult. In the present study, phase synchronization of the
two RFs is performed by modifying the original direct digital synthesizer (DDS) in the IS RF amplifier controller. The IS
RF and the cavity RF shows perfect phase synchronization. Also, the beam current wave-form extracted from RFQ (Radio
Frequency Quadrupole) cavity is measured at the J-PARC RFQ test-stand for comparison of the wave-forms with the IS
RF. From the comparison of the beam current wave-form and the IS RF, the same time structure for every shot has been
confirmed. The results fully give expectation to reproducibility of the same intermediate beam bunch can be obtained in
each shot, which leads to decrease the beam loss and to improve the beam monitor accuracy.
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