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Abstract

Tokyo Institute of Technology developed a two-beam Interdigital-H type Radio Frequency Quadrupole (IH-RFQ)
linac for high intensity heavy ion acceleration in the low energy region and succeeded to accelerate carbon ions from 5
keV/amu to 60 keV/amu with an output beam current of about 108 mA (2x54 mA/channel) in 2009. We have
developed a four-beam IH-RFQ linac as extended study of the two-beam IH-RFQ linac. This linac has four sets of RFQ
electrodes within an IH cavity structure that is a power efficient structure for low energy beam acceleration. Four beams
are accelerated in parallel in one cavity with a reduction in the space charge effect between the accelerated particles
compared with single beam acceleration. The expected operating frequency is 48 MHz. We studied the design

properties of the four-beam IH-RFQ linac by RF electromagnetic analysis and RFQ beam trajectory simulation.
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Figure 1: Four-beam IH-RFQ linac.

Table 1: Design Parameters of the Four-beam IH-RFQ
Linac

Operation frequency (MHz) 48
Charge to mass ratio (q/A) >1/6
Input energy (keV/amu) 5
Output energy (keV/amu) 25
Input beam current (mA/channel) 60
Output beam current (mA/channel) > 40
RF power loss (kW) <100
Max. field at inter-rod gap (Kilpat.) 1.8
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Figure 2: Simulated resonant frequency and power loss
for the cavity diameter.
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Figure 3: Simulated resonant frequency and power loss
for the cavity length.
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Figure 4: Simulated resonant frequency for the ERT.
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Figure 5: RFQ beam simulation with PARMTEQ.
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Figure 6: Calculated beam current of RFQ.

5. £&8H

4 ¥ — 27 TH-RFQ MRIEIEREFDOFREHFIE L L C,
CST MICROWAVE STUDIO (2 X % & J& % B
PEFEMT &, RFQUICK 35 X O PARMTEQ (2L 5% B —
LEFERAT 2 B 2 2 o 72, ARITFEHIERGH 2 HE 0,
JFEEEIOREICER Y e TETH D, ABHFZED
AR DL ISPS BHFE: 26246042 DBk A 31T 7=
HDOTH5H,

S5 3K

[1] T. Ishibashi, N. Hayashizaki, T. Hattori, “Two-beam
interdigital-H-type radio frequency quadrupole linac with
direct plasma injection for high intensity heavy ion
acceleration”, PhysRevSTAB, 14 (2011) 060101.

[2] http://www.cst.com/

- 1043 -



	1. はじめに
	2. 4ビーム型IH-RFQの基本構造
	3. 高周波特性解析
	4. ビーム加速特性解析
	5. まとめ

