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Abstract

A new conceptual accelerator was proposed. This accelerator is to be suitable for particle beam therapy system because
of potential to be compact. The characteristics of this accelerator are cotangential trajectory alignment, beam stability by
weak focusing field and frequency modulated RF acceleration. A slow extraction by transverse RF kick under second
order resonance (2v, = 2) will be adopted. The purpose of this research is to confirm feasibility of the beam acceleration
by frequency modulated RF and slow extraction by numerical simulation. As results, the acceleration by frequency
modulated RF and generation of RF bucket, and the large turn separation by peeler and regenerator deployed outside of

trajectory of maximum energy beam.
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Figure 1: Simulated System.
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Figure 2: Configuration of Concentrated Region.
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Figure 3: Distribution of Peeler and Regenerator.
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Table 1: Calculation Conditions

Parameter Value (Acceleration / Extraction)
Calculation time 1 ms/ 100 ps
Time step 10 ps

Mesh size of field map 1 mm in XY, 2 mm in Z

RF Voltage Amplitude 5kV/2kV

Acceleration rate 235 MeV / Ims
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Figure 5: Vertical Tune.
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Figure 6: Synchrotron Frequency. (V;, = 5kV, Accleration
time is 1 ms)
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Figure 7: Reached Energy from Coasting 3 MeV Beam.
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Figure 8: Bunched Beam Acceleration.
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Figure 9: RF Bucket at t = 1 ms.
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Figure 10: Momentum deviation of a Single Particle.
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Figure 11: Extracted Particles by RF.
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