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Abstract

At the Research Center for Nuclear Physics (RCNP), Osaka University, the use of secondary beams such as RI
production, neutrons, and p-particles has been expanding in recent years. Therefore, the primary beam from the
accelerator is being enhanced. In this study, the voltage of the extraction electrode of the Superconducting (SC) ECR ion
source is increased from 15 kV to 50 kV to create a high intensity electric field in order to increase the beam intensity
drawn from the ion source to the AVF cyclotron. In order to achieve the stability of the acceleration voltage at the
extraction electrode up to 50 kV, an electromagnetic field simulation has been performed using OPERA 3D. It was found
that taking distance between electrodes is enough to achieve the stability of high voltage application.

1. [EC®HIZ

WA, KRR SA A 98 2 Z —(RCNP) TiE RI
FEPME T S —hi LV o7z 2 R — LD F|
HIERIZEY B — L8 E D R KDL TND,
RCNP TlIE — A58 E ORI 953, AVF ¥
sabarO7 v 7L —REELTWB[1], SHIT,
B —ATRE O KRE(LEL TREFOBIEE ECR 4’7f‘/
JR(SC-ECR A A AR D w2 FEBL 572012, 1
SEONEBEFE 15kV 2 50 kV ETHRL . AL 5
FEDBEHC IO RBEAF L E— 25 AT 5%
LTS, LosL, TN ETOEBR T, MR EEAB N
THERLZEITIRY, 50kV (ZEETHRNIKETHIEN
MBI TIN5,

2. SC-ECRAAVE

RCNP @ SC-ECR A A JRIT SO K58E Eﬁ“/
E—ADARAE B EL, 2005 FICERSNZ[2], 2D
18 GHz ® ECR A A IROMEIL Fig. 1 IR, 4 DD
=F T FZ(NOTHBM ORBAZE A VPR T—a AL e

T Center Goil ©) | Upstroam Gail 2 (0B |~}
Y Coil |<D)\ 1200, ,,1,59\1_71_1 yn{)m Tfun
| | i Vacupim Charpber
Y G
- = = G, [N | [P,
T T Sortunole
= R -+ %] ] [Plasma Chanber
N ] ‘
I ig i
] - b < 41
| : i “ Gas’ Cooling Water
i
-BH ., i [ HB
g | : : L o3l
| LT

Figure 1: SC-ECR ion source [2].
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Figure 2: Simulation model of SC-ECR ion source.
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Table 1: List of Applied Voltage

Electrode Voltage [kV]
Plasma Chamber 50
Sextupole 50
Cryostat 0
Base Plate 0
(Extraction Electrode)
Extraction Electrode -1
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Figure 3: Schematic diagram around electrode.
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Figure 4: Schematic views of meshes. a is for maximum
mesh size of 0.5 mm, b for 1 mm, ¢ for 5 mm and d for 50
mm.
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maximum mesh element size: 0.5
maximum mesh element size: 1
maximum mesh element size: 5
maximum mesh element size: 50
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Figure 5: The lines show the electric filed strength along
the dashed line in figure 3.
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Figure 6: Electric field distribution around the electrodes.
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Figure 7: Distance dependences of electric field at region I
and II.
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