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Abstract

We have been developing the proton Cyclotron AutoResonance Accelerator (CARA). A test bench is developed to
demonstrate the acceleration of electron beams with a single RF cavity and a solenoid magnetic field, which is similar
to the protonCARA. The test bench consist permanent magnet used 2.45 GHz ECR ion source of RCNP and cavity and
electron gun.We simulated electric field of permanent magnet and electric field in RF cavity by Finte Element Method
(FEM) simulation codes. Then we simulated electron orbit in the electric field and magnetic field by simulated FEM code
by OPAL. The simulation showed electron accelerate from 3 kev to 18 keV by the test bench.
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Figure 1: The schematic of CARA testbench.

3. HHEDMK

WG D IL, YR %EY > X —TECR A %~
JFEAIZHERAL T WA RAROZMFHT 5, KA
5 X 34mm, fill DR X 50 mD A % [H— I H
Rz oREZEDE 208, EE 34mm, B GHOE
X 0mOEAEFR —HEEIZREREZEDE 1D
i % (Fig. 2). 5 DEXEFZIZ OPERA3D-TOSCA
AL [3], RS 2051k, HIEZEHZ2 24
285 XSG IZ 100mm BA LD T, EFH
2.45GHz TOHIG N FD 875G D L i % 7%
B, KAWMAE T TIREKNE T 5052 R T
Eihol--OME Mo CHETZZ 2 THE
TEMGEZRT S Z N TE R, TORDOKA
1 & B ORLE & 135046 % Fig. 3 1I2mR7,

Figure 2: The schematic of permanent magnet
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Figure 3: The alignment of permanent magnets and steel
disks and magnet field.
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Figure 4: smithchart of RF cavity
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Figure 5: Electric field of 2.447 GHz,200 W input powwer.
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Figure 6: Plot of Electron orbit.
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Figure 7: Plot of Electron Energy.
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