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Abstract

A remarkable feature of the newly being developed Induction Synchrotrons is superbunch acceleration.  According to the proposed scheme, an extremely long bunch of sec order, referred to as superbunch, is generated by a multi-bunch stacking method employing barrier buckets created with step-voltages induced in induction gaps.  It is accelerated with another step-voltage.  It is shown that a high luminosity hadron collider and hadron accelerators dedicated to the long base-line neutrino oscillation experiments are quite attractive as applications of superbunch acceleration.  Superbunches in a hadron collider intersect with each other, yielding a　luminosity of more than 1035/cm2/sec.  Hybrid inclined crossing with a　large crossing angle is shown to be quite effective to mitigate the　parasitic beam-beam effects.

Key devices for an induction synchrotron are a rapidly switched induction acceleration cell and its modulator.  These induction acceleration devices and all solid-state power modulators are under development.  The modulator must switch a peak voltage of 2-3 kV with a pulse repetition rate of 100 kHz-1 MHz.  An effective pulse duration of 1 micro-sec is required for acceleration.  At the same time, a shorter time-duration of 40-100 nsec is required to generate a barrier bucket and to achieve a long superbunch.  After careful core-loss measurements for various magnetic-core materials and selection of switching elements, several prototypes of the induction module and modulator have been assembled and successfully operated at 100 kHz-MHz with a burst of 10 pulses.  Currently a practical device capable of being operated in the 1 MHz CW mode is under assembly, which is being installed in the KEK 12 GeV-PS. 

