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SIMULATION OF ACCELERATION IN CYRIC 930 AVF CYCLOTRON
FOR HIGH POWER DEUTERON BEAMS FROM D-MINUS IONS
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Abstract

We have investigated the feasibility of acceleration of a negative deuterium beam with a current of 100 uA to an
energy of 25 MeV using the AVF cyclotron in cyclotron and radioisotope center and the extraction with a stripping
foil. The simulation was performed with the code OPAL which can track particles with three-dimensional space charge.
The isochronous magnetic field was calculated with the field map of the AVF cyclotron in Takasaki advanced radiation
research institute. The current in the main coil and the position of the stripping foil was determined by searching a
reference trajectory. The transmission from the central region to the exit of the cyclotron was surveyed, changing the

initial distribution and the current.
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Table 1: Fundamental Specifications of Cyclotron for RI-
Production

Particle H ,D™

Energy 100 A MeV
Current 10 mA
Extraction Charge exchange
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Figure 1: Cross sectional view of the CYRIC 930 AVF
cyclotron.
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Figure 2: Partially enlarged side and plan views around the
stripping foil.
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Table 2: Parameter Range for Single-Particle Tracking.
Parameters for the 35 MeV deuteron beam are shown in
parentheses.

Main coil current ~ 200-800 (538) A
1-3(2)

11-22 (19.6933) MHz
10-35 (33.18) kV

3-12 (10.23) keV
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Figure 3: Energy of the extracted deuteron beam as a func-
tion of the current in the main coil. Positive and negative
currents correspond to the acceleration of deuterons and
negative deuterium ions, respectively. For negative deu-
terium ions, dashed lines indicate the upper and lower lim-
its.
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Table 3: Initial Distributions for Multi-Particle Tracking

Distribution  Standard deviation [mm]  Standard deviation [keV/c]  Correlation coefficient

Lateral direction Gaussian 0.6-2.6 60-260 -0.8746
Longitudinal direction Gaussian 0.6-2.6 60-260 0
Vertical direction Gaussian 0.6-2.6 60-260 0
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Figure 4: Spatial distributions of beams with currents of 10 pA, 100 ©A, 1 mA, and 10 mA on the striping foil.
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Figure 5: Spatial distributions of beams with currents of 10 A, 100 A, 1 mA, and 10 mA at the exit of the cyclotron.
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Figure 6: Transmission efficiency from the central region
to the effective area of the stripping foil as a function of
the lateral emittance.
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Figure 7: Transmission efficiency from the central region
to the exit of the cyclotron as a function of the lateral emit-
tance.
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