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Abstract

A High Temperature Superconducting ECR ion source SHTS-ECR) is under development in RCNP, Osaka University.
The magnetic mirror and sextupole fields of HTS-ECR will be produced by three circular and six racetrack REBCO
coils respectively. Performance tests of the second-generation high temperature superconducting coils were positioned
as a key technology development of the skeleton cyclotron, an air-core compact accelerator using REBCO coils as main
magnets. The HTS-ECR was designed for both 2.45 GHz and 10 GHz operation in order to estimate the coils’ capability
of modifying magnetic field configuration in a short time. In this work, results of the low temperature performance test
of the REBCO coils will be presented. Besides, the magnetic field configuration and plasmas chamber design for both
2.45 GHz and 10 GHz operation, aimed for high intensity proton, deuteron nad He?* production, will be discussed.

X 2 0.1 mm TH 5 Z &h 5. REBCO fﬁ%ﬁ%@iaf
1. FL®HIC VR Y NIERA TR 2T 5 2 LA ThE

- i THb, X512, REBCO SR I3 ZEH D FLE IR
)3 £ E} "E I/ ™) o NN
l:j;%gij) 7‘«4?5%) gzll/gﬁgf‘ji% 77r)ﬁl Z;E%E; £ RS CHIIT €7 — 7 - B L

o, 5 RO 2] 2D XD BEMEN S, KPKKZF RCNP T
3 T T : 3
f?ﬁgf“ﬂ%ﬁ:&%f ;ﬁ Eo fiﬁ UA&) I¥ REBCO ## M TV ZMED, ThEH\\7z ECR

S Bi7e RI 2 85T % /A 2 L vy 1AV RORFEREA TS,

o bOYORSETHD (1], 65 D AL21l - 22 HTS-ECR ® REBCO 1 )L

209Bi(a,2n)2 At KIS 5 B S B 72 o 12 K .
3; Hezf(%flm%}érg%go By KA ﬂ)ijuf RCNP Tl REBCO #ithf & T, 3 2

Ak ¥ A 20 by BEREEE Repco  PIIPS T AL NBLT6 DDV =X b7y I
I4 VTR A RES S 2 T~ A5, REBCO 21 )L f:g@ﬂ ’f W EBEL 72, Figure 1 132N &KL T
EEIS SNTHEST, HERBIRETHS,
e & R AL L B LT o S 7= hE ML LOMIELS Table 1 TS
LEXZOMITAR, %2 TARZE REBCO 21 W TRe
IV DYERERER % 4T, REBCO I 1 L& HWTK - o
R He>™ ¥ — A% H#E L 72 ECR A A5 (HTS- ECR) Table 1: Specialties of REBCO solenoid coil and sextupole
#BHT 5, A#FLIEZ D REBCO I 1 Lotgea  coil
i%%j’}%irg‘if&igm DEGH LV TIX<F v i5—a1l eMatr

T XA °

FRAA I 12 mm 6 nn
2. HTS-ECR O E®ifa BUNER LR ~95 mm 25 mm
2.1 B R EIE{EE REBCO fa4f i SRR >500 Aat30 K >250 A at 30K

REBCO #p#f 1388 — A SR R E AR & FE X,
i 1 b W 8 {2 84K (REBayCuzO7_y , RE=rare earth) M Figure 2 IZBMEL 73 D2DIF5—a 1) M1 2 A
WMTH5, BRIEENIOK U LETHY, —HDOEX L, PCIAI, M2IA)) & 6MaflDEnTh
DR—=VH, BEUOENSEZMANLTHZIAANT &
VIV ERRLTWS, 27 —a1 )V EFEMAID S M1
* oscar@renp.osaka-u.ac.jp d4)L, PCIAIN, M2 IL NV E&MITOENTHED,

418 -



Proceedings of the 19th Annual Meeting of Particle Accelerator Society of Japan
October 18 - 21, 2022, Online (Kyushu University)

PASJ2022 TUP044

(a) REBCO solenoid coil.

(b) REBCO sextupole coil

Figure 1: Solenoid coil and sextupole coil fabricated using High temperature Superconductor REBCO tape.
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Figure 2: Coil assemble of HTS-ECR
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Figure 3: 31 K low temperature performance test result of
M2 coil.
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Figure 4: 31 K low temperature performance test result of
one of the sextupole coil.
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Table 3: Coil current corresponds to the designed magnetic
field.
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Figure 6: Chamber resonance criterion for 2.45 GHz and
10 GHz frequency operation.
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Figure 7: Electronmagnetic field inside HTS-ECR plasma
chamber in 2.45 GHz operation mode, with 1 W microwave
input.
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Figure 8: Electronmagnetic field inside HTS-ECR plasma
chamber in 10 GHz operation mode, with 1 W microwave
input.
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