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Abstract

The High Energy Accelerator Research Organization (KEK) has been developing a beam separation dipole magnet for
the High Luminosity Large Hadron Collider upgrade (HL-LHC). The magnet has a coil aperture of 150 mm and uses
NbTi superconducting cable. A dipole magnetic field of 5.6 T is generated at 12 kA at 1.9 K to provide a field integral of
35 Tm. KEK has started the development of the 2-m-long model magnet (MBXFSO01) to evaluate the design and
performance of the beam separation dipole magnet. In the first cold test in 2016, quench performance was not satisfactory
because the coil stress at pole was completely released during excitation. It was decided that MBXFS01 was reassembled
with increasing the coil stress to improve the quench performance. The excitation test of the modified model magnet
(MBXFS01b) was performed at 1.9 K from February 2017 at KEK. This report presents the results of cold test of the
MBXFSO01b.
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Figure 1: Cross-section of MBXFS01b magnet and
schematic view of the 2-m-long model coils.
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Figure 2: Training plots of the first 2 m Long model
(MBXFSO01) and the improved model (MBXFSO01b).
SSL=Short Sample Limit.
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Figure 3: Transfer function at magnet center.

Comparison  between = MBXFSOlb  measured,
MBXFS01 measured and ROXIE 3D calculation.
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Figure 4: b of DC loop after offset cancellation at the
magnet center.
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Figure 5: The result of main dipole B, allowed multipoles (bs, bs) and un-allowed multipoles (a;, a3 and as) of z-scan
measurement at 12 kA. Magnet center is 0 mm.
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