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SIMULATION OF THE BEAM TRAJECTORY
IN THE CYCLOTRON ACCELERATOR INCIDENT SYSTEM AT CYRIC
FOR HIGH POWER NEGATIVE IONS ACCELERATION
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Abstract

We have simulated the beam trajectory of the D™ ion in the CYRIC injection system comparing it with the realistic
injection parameters. We discussed how to improve the injection system. The simulation was performed with the IBSimu
which used to determine the initial beam distribution, and the code OPAL, which can track particles with 3D space charge,
was used for beam transport. The magnetic field of each element in the injection system was calculated using the FEM.
The simulated results agreed with the observed beam currents up to —450 pA, but the beam diverged at —2.5 mA.
We concluded that this was because the space charge compensation was not taken into account in the OPAL-t mode.
Improvements of each element of the injection system were clarified with reference to the calculations in agreement with
the experiments.
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Figure 1: Cross sectional view of 3D optical simulaiton.
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Table 1: Optical Simulation Result

Beam current [tA]  €rms,z[mm mrad]  €rms,y[mm mrad]

—100 18.6 20.9
—450 27.3 27.1
—2570 36.8 40.0
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Figure 2: Pass rate of beam along path length and plot pro-
cessed experimental data (—100 pA at ISFC). The colored

background is the area where the magnetic field of 0.1 mT
or more exists.
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Figure 3: Beam trajectory projection (—100 pA at ISFC).
Red lines indicate areas containing 30%, 60% and 90% of
the beam from the inner line.
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Figure 4: Pass rate of beam along path length and plot
processed experimental data (—2.57 mA at ISFC).
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Figure 5: Pass rate of beam along path length and plot
processed experimental data (—100 pA at ISFC).
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Figure 6: Result of trajectory simulation by adjusting
space charge effect using IBSimu (—2.57 mA at ISFC).
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