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Abstract

We are developing a frequency-modulated variable energy accelerator as a small accelerator for particle beam therapy.
The accelerator is characterized by a cotanjential trajectory and the ability to extract different energy beams required for
treatment (70 to 225 MeV in the case of proton therapy). In this study, we confirmed that the extraction RF kicker
increased horizontal emittance of in particle tracking simulation. We also confirmed that the shape of horizontal separatrix
and its branch depends on the magnetic field of peeler and regenerator, which is for beam extraction.
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Figure 1: Schematic view of design orbits and components
for beam extraction.
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Figure 2: Design tune (horizontal and vertical).
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Figure 3: RF kicker electric field profile.
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Figure 4: Peeler magnetic field profile.
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Table 1: Particle Tracking Conditions

Time step 10 ps

End time (typical) 1 ms
Number of macro particles 100

Ion type Proton
Beam energy 70-225 MeV

Beam center position Design orbits on y-z plane

Horizontal emittance (1c) 10 m*mm*mrad

Vertical emittance (1o) 10 m*mm*mrad

Beam monitor position y-z plane (y=0)
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Table 2: Peeler and Regenerator Design Parameters 100, a = 20% b 27-, ZDLXDy — 2Ef (y < 0) I
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Figure 5: Horizontal emittance growth by RF kicker. Figure 6: Extracted particle motion on horizontal phase
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Figure 7: Extracted particle motion on horizontal phase space (100 MeV multi particles).
(a)a=1.0 and w = 1.0, (b)a =1.0 and w = 1.4, (c)a = 2.0 and w = 1.0, (d)a = 2.0 and w = 1.4.
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Figure 8: Tune diagram.
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