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Abstract

The RCNP (Research Center for Nuclear Physics) AVF cyclotron is currently being upgraded with the goal of
increasing the proton beam intensity for production of intense secondary particles fluxes to contribute to further
development of neutron and muon applications such as soft error rate testing for semiconductor devices and
nondestructive element analysis. For enhancement of beam brightness from a proton source to the AVF cyclotron, we
aim at increasing the beam intensity of the output beam from a 2.45 GHz proton ECR source by making higher intensity
electric field in the plasma chamber of the proton ECR source. In order to increase electric field in the plasma chamber,
we optimized the geometrical conditions such as a radius and a length of the chamber by analyzing the electric field
produced by a microwave supplied to the chamber from waveguide with the 3D electromagnetic field simulator ANSYS-
HFSS. And we examined the optimal placement and expected strengths of the electric field of the plasma chamber of the

proton source.
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Figure 1: Plasma chamber and waveguide.
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Figure 4: Simulation results at maximum field intensity for
frequency (radius : 41 mm, length : 115.9 mm).
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Figure 2: Simulation results by HFSS at maximum intensity of electric field for radius (left figure), length of the plasma

chamber (middle) and macro-wave frequency (right).
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Figure 3: Simulation results at electric field intensity for
chamber radius.
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