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Abstract

The accelerator at RCNP, Osaka University, has made significant contributions to a wide range of fields, including nuclear
physics, the production of radioactive isotopes, and medical applications. Enhancing accelerator performance, particularly
increasing beam intensity, is expected to greatly advance research in these areas. At RCNP, an upgrade of the AVF cyclotron has
been underway since 2019. As part of this upgrade, the acceleration voltage of the ion source was raised from the conventional
15 kV to 50 kV to improve injection efficiency. For light ion sources such as NEOMAFIOS, extraction at 50 kV has already
been achieved. We aim to enable the application of 50 kV to the SCECR for heavy ions as well. In this study, electric field
simulations based on the finite element method were carried out, focusing primarily on discharges occurring upstream of the
plasma chamber. Based on these results, the shape of the insulator was examined with the aim of preventing discharge. In this
presentation, we report the current status and recent progress of the SCECR.

ST OO P & S IT DN TR R 72 5, R % i
1. EL&HIC P BAED A & VEHSRILZ D W TN T 5,
KRR~ X — (RONP) &, ¥4 20 :
MOz BE—ADE 542 ENREL - KiRE(L
RHELTWS, ©—LAD@OMAIC & 0 D (A)
W RE TR L 7 D | SRR E DAl [Plasma Electrode |

Insulator

DN D, FLKBERE - LAZRFZORBEDALRS
T BERPEER R BT THEIEE > TV D,
AW TIE, KRBEADZDODT Tu—FL LT
E—LATLIVRVADEBEFE A D, TI YR VAN

AT 2ENE L EMEMDEIE. T XAFEPS
HAEEBOEZ ALY - — LK FCRIZEZETH Y.

— LT ANF—%2mLTHILTTDEELZNZ S
nazZerionctnsg, ZohFrEET LT —(k
FTHIZEA A VIEOMEELEZ2E L T 200N T
H%, RCNP TIL 2019 LD AVF Y1710 b D
EREEXINTED, TO—BELT, S A VIR
DOMEEEZHERD 15kV 225 50kV £THE EIFS
D M ADBEIT LT WS, HBIEZE ECR (SCECR) 1 4
VIR [1,2] Tld, MEORED D . MHEE 50 kV X
ERTETWVARY, DRI, BIBOHEBRIROME - Fhd
PREL, HERSSBEHMAETESL51I2750
MNEAKETH 5,

2. SCECR OMEXTE &R

Figure 1 {2, SCECR -« & ViROffiMEX %R 9, AR
WEEAM, FRIZoV 2MEULEART, AT i%"@@
KTdH D, MEREIX SCECR 1 A VRO EEIETIZ Fieure 2: H i Indicated by A in Fie. 1
Fo TR D HE R A ST X 7 \‘m igure 2: Hexapole magnet. Indicated by A in Fig. 1.

5 DOXNHRIZ L DBIETIE, FERD 15KV ITHATED

CEWEECA AV ENETE TV, AETI. & Figure 2 [Z/R S N7 AR AWA T ELD 2 54 F
ARy NFz o= DRIZIR S N7ZFR/H U2 FE L
5, MRRITIZ T RDPBETH o7z, T DMK AR
* tasukut@renp.osaka-u.ac.jp FDOMENFKIZDOWTIX, BATIFE 3] 1T & D, KARE

-323 -



Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

PASJ2025 WEP046

HDr—> 27 DRV N EBEEOEDIZEZSI LT
H T ATRF Mg 2L THRMZBED T T RP,
BRIV EDBRGHE LU TWBED 2 ERDO A N—% T Z
ETHELIZSLKTARE LR, THRIZX D BRTIE
50kV O EZEFEHLTWD

2.2 ANEBEEAACE R ()

Figure 3: Hexapole magnet supporter (upstream part). Indi-
cated by B in Fig. 1.
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Figure 4: Hexapole magnet supporter (downstream part). In-
dicated by C in Fig. 1.
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Figure 6: Beam current spectrum as a function of the bending
magnet current.
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Figure 7: Beam current spectrum as a function of the bending
magnet current.
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Figure 8: Creeping discharge. This part is indicated by E in
Fig. 1.
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Figure 9: Electric field distribution.
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Figure 10: The relationship between the radius of the insulator
and the magnitude of the electric field.
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