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Abstract

The Research Center for Nuclear Physics (RCNP) at Osaka University has designed a proton accelerator with high
power efficiency by accelerating protons using the system of the automated Cyclotron Auto-Resonance Acceleration
(CARA), and evaluated its performance by computer simulations. We have designed an accelerator that uses the
circumferential electric field generated by the TEOI mode excited in a cylindrical cavity, without considering the
cyclotron resonance condition. The principle is to prepare a static magnetic field by means of a solenoid and excite a
standing wave of the TEOI mode in a resonant cavity whose axis is oriented in the direction of the magnetic field. The
charged particles with axial velocity are injected in a direction that matches the radius of their rotational motion, resulting
in a circular motion in the static magnetic field and a constant-velocity linear motion in the axial direction. We analytically
investigated the characteristics of the cylindrical cavity for the TEO1 mode and its structure for particle acceleration.
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Figure 1: Schematic of automated cyclotron resonance
acceleration method.
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Figure 2: Electric field in TE11 mode.
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Figure 3: Electromagnetic field in TEO11 mode.
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Figure 4: Schematic of cylindrical accelerator in TEOI
mode.
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Figure 7: Dependence of E,, in the direction of z/A.
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Figure 6: Dependence of E,, in the direction of kgp.
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