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DESIGN OF A NEW TYPE OF VARIABLE-FREQUENCY
RFQ LINAC WITH A FOLDED-COAXIAL RESONATOR
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ABSTRACT

A new type of variable-frequency RFQ linac is proposed that will be constructed as a new injector for the
RIKEN heavy-ion linac (RILAC). It is designed to accelerate ions with mass-to-charge ratios of 7 to 28 at up to 450
keV per charge by varying its operational frequency from 17 to 35 MHz. The resonator has a folded-coaxial structure,
and the resonant frequency is changed by a movable shorting plate. This RFQ linac has the following distinct
advantages. Firstly, the resonator is very compact even in such a low frequency region as that of the RILAC. Secondly,
it can be frequency-tunable over a wide range. As a result of a low-power test on a half-scale model, the required rf
power is found to be 6 kW at 17 MHz, and it increases to 34 kW at 35 MHz in cw operation.
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Vane length 142 cm
Frequency 17.0-35.0 MHz
Mass-to-charge ratio (m/q) 7-28

Incident energy 10 keV/q
Output energy 450 keV/q
Intervane voltage (V) 33.6 kV
Emittance (not normalized) 1457 mm-mrad
Minimum bore radius 0.417 cm
Mean bore radius 0.770 cm
Maximum modulation 2.7

Focusing strength (B) 6.80

Max. defocusing strength —0.30

Final synchronous phase —25 deg
Transmission (0 mA) 96%
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