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Abstract

High quality and high intensity beam of AVF cyclotron at RCNP is used for both nuclear physics and various applied
research. It is needed to increase beam intensity for the needs of nuclear medicine. An improvement of injection line,
inflector, and central region of cyclotron is needed to increase the intensity of accelerated beam of cyclotron, while
extraction system, which limits extraction beam current and causes radio-activation must be improved. Simulation study
utilizing SNOP code is performed for high efficiency beam in the cyclotron with space charge effect. The structure of
extraction system was determined to increase the efficiency of extraction.
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Figure 1: a) Existing and b) New extraction system of AVF
cyclotron at RCNP.
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Figure 2: Horizontal beam size variation at each azimuth
angle.

— No gradient corrector
Gradient corrector 6T/m
Gradient corrector 6T/m + 1T/m
Gradient corrector 4T/m + 2T/m

nm)

Vertical full width (v

0
-100 =50 0 50 100 150
Azimuth Angle (deg.)

Figure 3: Vertical beam size variation at each azimuth
angle.
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Figure 4: Difference of maximum and minimum orbit of
65 MeV Proton and 10 MeV proton and 140 MeV
“He?"from central orbit of 65 MeV Proton orbit.
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Figure 5: Difference of particle phase from RF Phase when
the reference particle comes to the center of Dee electrode.
(a blue line is +6° in phase and (b green line is in £2° in
phase.

5. HBMREISGEIAELT RF fBEN\VF
DEHEEEHLESENDFEMH

SNOP D3 2=l—3vay T, Fig. 5 D(a DXHIZ, N

JH RF (VAHEE — LD ARDZENEIZ 10°LANICIN E -

6
4
2
~ L]
Zo
N
2
-4
-6
1025 1030 1035 1040 1045 1050
R(mm) (
a
6
4
2
Z o0
N
2
-4
-6
1025 1030 1035 1040 1045 1050
R(mm) (b

Figure 6: Horizontal and vertical beam distribution in front
of the deflector electrodes. In case of (a and (b in fig. 5
cases.
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