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Abstract

The flat-top FT acceleration system for the K140 RCNP AVF cyclotron, which is used as the injector of the K400
ring cyclotron, has been developed to improve the beam quality of the ring cyclotron. The flat-top frequencies are fifth,
seventh and ninth harmonic frequency in the range of 54~90MHz. The fundamental acceleration frequency ranges in 6
~18MHz. The system achieves a flat-topped voltage waveform by superposing the odd harmonic wave on the
fundamental one. An additional cavity has been mounted on the main acceleration resonator to produce the harmonic
wave. The flat-top cavity linked with the 10kW transistor amplifier has been well-matched to the main resonator by
adjusting the control parameters such as positions of a coupler, a movable-short plate, a feeder to tune the SWR value
1.0 between 50 and 80MHz. Since the 180° Dee of the AVF cyclotron has a transverse resonance mode, at a frequency
located in the region of the flat-top frequency, a new slotted Dee electrode has been installed to remove the effect of the
transverse resonance mode. The performance of the flat-top cavity has been investigated in the power test using the
fifth harmonics of the fundamental frequency 10.144MHz.
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Table 1: Specifications of the RF system (1=1000 mm, W=10 mm)
Acceleration Frequency 6-18 MHz '
Max. Acceleration Voltage 100kVpeak
Flat-top Harmonic No. 57,9
Flat-top Frequency 54-90 MHz
Max. Flat-top Voltage 5 kVpeak
Max. Q-value of Flat-top resonator 2000
Max. Flat-top RF Power 10 kW
Max. Flat-top resonator voltage 80 kVpeak
Max. Flat-top resonator current density 50 A/cm
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