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Abstract

Beam simulation of the AVF cyclotron NIRS-930 is in progress for the purpose of understanding the behavior of the
beam and searching the best beam parameters for the improved operation. The simulation is performed with code
SNOP, which uses 3D electric and magnetic field calculated by OPERA-3d, and which can calculate the space charge
effect by the use of PIC method. The results are as follows. The phase variation of 18MeV proton beam of the
simulation was compared to that of the experiment. Both results show similar tendency. The beam loss point of each
injection phase agreed between simulation and observation. It was found that the beam particle injected in fast phase
passes inflector though they are lost at extraction. It means that the best phase of the injection and the extraction are
different. Considering the results of the simulation, actual operation of the NIRS-930 cyclotron can be improved.
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Figure 1: Half cut model of the cyclotron NIRS-930.
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Figure 2: Comparison of the phase between the
simulation and actual measurements. The phase of the
innermost prove is defined as zero.
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Figure 3: The phase space plot of the extracted beam in
simulation.
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Table 1: Comparison of Beam Transmission Efficiency
(survival ratio) (%)

Position Experiment Simulation
Entrance of the inflector 100 100
R=10cm 39 82

Before deflector 36 74
Extracted 23 24
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Figure 4: Beam intensity of each part of the cyclotron as
functions of RF phase in the case of (a) simulation and
(b) experiment. Ordinate is beam intensity of arbitrary
unit where the intensity at R=10cm.
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Figure 5: Particle numbers lost in each point or
extracted, changing buncher phase in simulation.
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Figure 6: Beam intensity of each part by changing
injected beam intensity.
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Figure 7: Beam energy and energy spread variation by
changing RF frequency.
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