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Abstract

To improve the beam collision performance of SuperKEKB, installation of superconducting sextupole magnet in being
considered. The main superconducting sextupole coils and three types of superconducting correction coils will be
incorporated in this magnet. We are developing the correction coils using ultra-fine strand Nb3 Al superconducting cables
with strand diameters less than 50 pm fabricated by the React & Wind method. In this paper, we report the measurement
results of the superconducting performance of Nb3Al cables of 0.6 to 0.8 m in length in the solenoid coils with radius of

curvature from 15 mm to 25 mm.
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Figure 1: Cross section of ¢50 um (left) and ¢33 um (right)
strand.
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Figure 2: Cross section of Nb3Al cable and external view.

Table 1: Parameter of Ultra-fine Strand Nb3Al Cable

Nb3Al cable 49K HIRY 7 THRRY TFLRY
Number of strands 49 49 "1
Equivalent diameter (mm) 0.42/0.47 0.47
Cabling pitch [S] (mm) 8.0 18.5/8.3 7.5

Heat treatment temp. (°C) and time (hours) 800/10

Requirement of the transport current
@4T and 6 K

Strand wire
Strand diameter (um)
Cu ratio

50
Jelly-rolled wire

50

1.0

50 33

®50mm, 4948 #AL)

/

\

®50mm, 7 X 7TAEAL

2025, Tokyo
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Figure 3: Cross section and result of mechanical bending test for three types of Nb3Al cable.
Table 2: Summary of Mechanical Bending Test
Curvature [mm] R25 R22.5 R2 R17.5 R15 R12.5 R10 R7.5
@50 um, 49 strands, pich 8.0 mm O O O ] ] ®
@50 mm, T x 7 strands, pitch 18.5 mm O O O O O 8] O b
@50 mm, 7 7 strands, pitch 8.0 mm O o o o o Q (] b
33 mm, 111 strands, pitch 7.5 mm n] O o 8] 8] ]
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Figure 4: measurement folder of straight short sample of
Nb3Al cable.
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Figure 5: Voltage versus applied current (111-strands
cable).
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Figure 6: Critical current of straight short sample.
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Figure 7: (a) G10 bobbin for winding solenoid-shaped coil
and (b) set-up folders for critical current measurement of
solenoid-shaped coils.
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Figure 8: Pick-up voltage vs applied current at R=25 mm.
49-strands (blue), 7x7-strands (red), 111-strands (green)
cable.
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Figure 9: Critical current of solenoid-shaped coil.

5. F&H

EAE 33 um OMAANT U RZFNT 111 AR
Nb3Al 7 —7 VA RLEL | Bk il 38R C B R BT
HIEZE TR U T2, ZOREE, 111 AR —7 1% 49
ARV BLD TXT Rr—T7 N I0h @GR E T
RUTZ, LU, 15 mm RO RIS 8 Tr—T7 L )vig
Wrd D2 ghnotz, TXT KRV r—T VD XH7 —
EEPEOBROIIN TIZ LY, X/ S RO EZH N
R TED,

SHIZ, EER R T O T RO A AT D720,
3 FEHD Nb3Al 7 —7 W W HCEEZD YL VAR
Kas a2 /UWEL | B ERMEEE L, 27— v
T 600 A ZHEZ DO EETT 2 R LTz, FFIZ 111 AR
PROr—7 WL 738 A DEFFRERIEZ R LT, 5 %134
EBRES FC O SR TRIE Z1TV N, ¢ 33 pm O Nb3Al
ART U RBE T DM O B A A5, Fiz,
EAISERR ND3AL 7r—7 Va1 X—raf el
ST A &2 BIEL | Z OMEREFE N Z1T) T & TH D,

B

KEK Hhk T 2 — 23R BRE E o fliEL Qv
72X FL7, KEK KRR o 2 — IR IR E R LR
NN Ry NN 212 D QTRY el ab=3= A By itttk G = S
L EFET,

S5 3R

[1] K. Akai and H. Koiso, “SuperKEKB Accelerator”, J. PASJ,
Vol. 15, No. 4, 2018, pp. 213-220.

[2] Y. Ohnishi et al., “SuperKEKB operation using crab waist
collision scheme”, The European Physical Journal Plus 136,
1023(2021). doi:10.1140/epjp/s13360-021-01979-8

[3] J. W. Ekin, “STRAIN EEFECTS IN SUPERCONDUCTING
CONPOUND”, Advances in Cryogenic Engineering,
Materials, vol 30 823 (1984).

[4] N. Ohuchi et al., “Development of Super Fine Strand NbsAl
Cable for SuperKEKB Superconducting Sextupole Magnet
System”, IEEE Trans. Appl. Supercond., vol.33, no 5 Aug.
2023, Art. no. 6000305.

[5] R. Ueki et al., “Study on the Supercondicting Performance of
Ultra-fine Strand NbsAl Cables”. IEEE Trans. Appl.
Supercond. Vol.35, no5 Aug. 2025, 6001105.

[6] A. Kikuchi et al., “Trial manufacturing of Jelly-Rolled Nb/Al
mono-filamentary wire with very small diameter below 50
microns”, IOP Conference Series: Materials Science and
Engineering, 2020, 012016-012016-8.

[7] A. Kikuchi et al., “Ultra-fine Nb3Al mono-core wires and
cables” IEEE Trans. Appl. Supercond., vol. 31, no. 5, Aug.
2021, Art. no. 6000105.

[8] Jack W. Ekin, “Experimental Techniques for Low-

Temperature Measurements”, Oxford U. Press, New York,
2006, pp. 400-402. ISBN 978-0-19-857054-7.

-922 -



	1. はじめに
	2. 超細素線Nb3Alケーブルの開発
	3. Nb3Al超伝導ケーブルの機械的曲げ試験
	4. Nb3Al超伝導ケーブルの臨界電流値測定
	4.1 直線状態の臨界電流値測定
	4.2 ソレノイド形状コイルの臨界電流値測定

	5. まとめ

