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Abstract

As acceleration techniques of low-energy high-intensity heavy ion beam, there is a multi-beam acceleration method. In
order to decrease space charge effect, multiple moderate-intensity beams are accelerated simultaneously and in parallel
in one accelerator and integrated by beam funneling after acceleration. As the practical research, the prototype of a four-
beam IH-RFQ linear accelerator has been developed in Tokyo Institute of Technology. The electromagnetic field
distributions were simulated to evaluate the variation of quadrupole field in each beam channel and the influence of the

results on beam transmission was checked.
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Figure 1: Configuration of the 4-beam IH-RFQ linac.

Table 1: Design Parameters of the 4-beam IH-RFQ Linac

Operation frequency [MHz] 48.1
Cavity diameter [mm] 410
Cavity length [mm] 800
Ridge width [mm] 47
Stem number 8

Stem-ridge distance [mm] 15
Rod length [mm] 741
Max. field at inter-rod gap [Kilpatrick] 1.8
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Table 2: Maximum and Minimum Electric Field Intensity of

T the 4-beam IH-RFQ linac
i Beam channel Enmin [%] Enmax [%]
Chl -4.47 3.25
Ch2 -4.68 3.43
Ch3 -2.95 2.92
Ch4 -3.02 2.93

Figure 2: Evaluation points of quadrupole electric field. -
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Figure3: Electric field distributions of the 4-beam IH-RFQ linac.
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Figure 5: Cell parameters of the 4-beam [H-RFQ linac
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Figure 6: Cell parameters of the 4-beam IH-RFQ linac
2).

Table 3: Input Beam Parameters

Input Beam Energy [keV/u] 4.58
Input Beam Current [mA] 60
Beam Radius [mm)] 4
Beam Pulse [psec] 0.1
Input Beam Emittance [r mm mrad] 0.1
Particle Number 10000

Figure 7: Beam simulation results with GPT.
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Table 4: Transmission and Accelerated Beam in the 4-beam
IH-RFQ Linac

Transmission [%]

Accelerated beam [%]

Chl 70.43 63.86

Ch2 71.04 65.16

Ch3 71.24 65.12

Ch4 70.93 64.84
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