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Abstract

The 6 MV tandem type electrostatic accelerator equipped with five ion sources and twelve beam lines was started
in operation since March 2016 at the University of Tsukuba. It will be used to study in various areas of research such
as physics, material science, engineering, chemistry and so on. The acceleration voltage can be changed with 1 kV
resolution from 1 MV to 6 MV. The 6 MV tandem type electrostatic accelerator can accelerate various kinds of ions with
a wider range of ion beam energy. In addition, we must transport ion beams to the complex beam lines with minimal
loss. Therefore, it is important to estimate the optimum beam trajectory for the accelerator system. The optimized results
of ion beam transport are reported and compared with experimental data in this paper.
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Flgure 1: 6MV tandem accelerator beam line.
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Figure 3: EL at the low energy beam line.
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Figure 4: High energy beam line components.
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Figure 5: Low energy beam line.
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Table 1: Initial Parameters of Experiment and Simulation

Emittance 37.37m mm mrad
Energy (experiment/simulation)  66keV / 65keV
Charge -1

Twiss parameter « 0

Twiss parameter 3 1
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Figure 6: Low energy beam envelopment of simula-
tion.This plot shows the beam envelope half-width trajec-
tories in both the horizontal and vertical planes.A red line
shows a horizontal plane and a blue line shows a vertical
plane.
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Table 2: EL Voltage

EL voltage (kV)
Experimental  -39.1
Simulation -47.1
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Figure 7: High energy beam line.
Table 3: Initial Parameters
Experiment Simulation
Emittance 1.40r mm mrad  1.377 mm mrad
Energy 46MeV 48MeV
Charge 7+ 7+
Twiss parameter « 0 0
Twiss parameter 3 1
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Figure 8: High energy beam envelopment of experiment.
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Figure 9: High energy beam envelopment of simulation.
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Figure 10: Phase space plot of >’Cl beam at AMS detector.
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Table 4: Magnetic Field Gradient

Experiment  Simulation
TLIPLET1 12.4 T/m 9.65 T/m
TRIPLET2 11.6 T/m 17.6 T/m
TRIPLET3 8.32 T/m 8.96 T/m
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Table 5: Initial Parameters

41Ca 14C 129I

A

Emittance rmm mrad 142 1.73 1.73

Energy(MeV) 44.5 30 30
Charge T+ 4+ 5+
o 0 0 0
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Figure 11: High energy beam envelope calculation of *'Ca.
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Figure 12: Phase space plot of *'Ca beam at AMSdetector.
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Table 6: Magnetic Field Gradient of Simulation

41Ca 14C 1291
TRIPLETI (T/m) 10.1  25.1 249
TRIPLET2 (T/m) 17.6  13.1 224
TRIPLET3 (T/m) 7.67 7.68  17.0
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