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Abstract

Along the SuperKEKB beam lines, 362 conventional sextupole magnets are installed, and they are used for tuning the
chromaticity of the accelerator rings. Especially, 16 sextupole magnets in the Tsukuba area are absolutely essential for
the Crab Waist beam colliding. To make this tuning process more precise, we are developing the superconducting
sextupole magnet with three types of the corrector magnets. The NbsAl ultra-fine strands superconducting cable for the
corrector magnets is now being developed. In this paper, the critical current characteristics of the cable are reported.
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Figure 1: SuperKEKB beam lines from the interaction point (IP) to the accelerator arc section in the Tsukuba experimental
area. The conventional sextupole magnets are shown with the arrows. The blue arrow and line are the sextupole magnet
and beam line for electron (HER), and the red ones are those for positron (LER).
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Table 2: Design Parameters of the R&D Superconducting
Sextupole Magnet

B’ (T/m?) > 800
Ley (m) <0.3
Current (A) <250
Superconducting material NbTi or NbsSn
Superconducting corrector As, By, A>

Table 3: Parameters of the Superconducting Corrector
Magnets and NbsAl Cable

Aj; corrector

B (T/m?) 125.7
A, B> corrector

B’ (T/m) 0.4
NbsAl cable

Strand diameter (um) 50

Number of strands 49

Cu ratio 1.0

Cabling pitch [S] (mm) 8.0

Required transport current @ 4T 50
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Figure 2: Cross sections of the Nb3Al wire. The left is the
$0.6 mm wire during drawing process, and the right is the
$50 um wire.
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Figure 3: 49 NbsAl strand cable external view and the cross
section.
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Flgure 4: NbsAl cable sample test holder.
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Figure 6: Setting the NbsAl cable sample test holder in the
5T solenoid magnet.
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Figure 7: Measured sample voltage, temperature, and the

sample current. Solenoid field=0 T.
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Figure 8: Measured sample voltage as a function of the
current. Solenoid field=5 T.
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Figure 9: Measured sample temperature as a function of the
current. Solenoid field=5 T.
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Figure 10: Temperature and magnetic field dependence of
NbsAl cable /.
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