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The multi-beam acceleration method is an acceleration technique for low-energy
high-intensity heavy ion beams, which involves accelerating multiple beams to decrease
space charge effects, and then integrating these beams by a beam funneling system. At the
Tokyo Institute of Technology, a two beam IH-RFQ linear accelerator was developed using a
two-beam laser ion source with direct plasma injection scheme. This system accelerated a
carbon ion beam with a current of 108 mA (54 mA/channel x 2) from 5 up to 60 keV/u.

A four-beam IH-RFQ linac for low-energy high-intensity heavy ion beam acceleration is
developed to establish its design scheme and verify multi-beam acceleration properties. The
four-beam IH-RFQ linear accelerator consists of sixteen RFQ electrodes (4 x 4 set) with stem
electrodes installed alternately on upper and lower ridge electrodes.

As part of this development, we have designed a four-beam IH-RFQ linear accelerator using
three-dimensional electromagnetic simulation software and beam tracking simulation
software. From these simulation results, we have designed the stem electrodes, the center
plate and the side shells by evaluating the RF properties such as the resonance frequency, the
power loss and the electric strength distribution between the RFQ electrodes.

For designed cavity parameter, we manufactured a four-beam IH-RFQ cavity. The
resonance frequency and the Q factor of the linac were found to be 47.95 MHz and 3687,
respectively. The maximum variation of the electric field strength measured by means of the
bead perturbation method is 1.9 % larger than the simulation result.

As an injection system for the four-beam IH-RFQ linac, we are developing a four-beam type
laser ion source using a direct plasma injection scheme (DPIS). Using this ion source, the
four-beam IH-RFQ linac and an RF power source, we were able to accelerate the energy of

carbon ions to the design beam energy.

% FSCEFIX, F3C 2000 5L 3L 300 7E A 1EFT ORI 50, b L IFEIC 00 A4 1 HBEHI L TS 7280y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HE  BSTEE X LRI —F IRV (T2R2) IZTA U Z — Ry MARSIET DT, AR AR/ FPH O TIERL TZS 0,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




