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Abstract

The High Energy Accelerator Research Organization (KEK) has been developing the beam separation dipole magnet
(D1) for the High Luminosity Large Hadron Collider (HL-LHC) upgrade. The magnet has a coil aperture of 150 mm
using NbTi superconducting cable and dipole magnetic field of 5.6 T will be generated at 12 kA at 1.9 K to provide the
field integral of 35 Tm. The excitation test at 1.9 K of the first 2-m-long model magnet has been carried out from April
to June 2016 at KEK. In this report, test results of training quench, heater tests and magnetic field measurement of the

first 2-m-long model will be presented.
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Table 1: Design Parameters of D1 Magnet

General 7 m production 2 m model
Field integral 35T'm 9.8 T'm
Coil aperture 150 mm

Nominal dipole field 557T

Coil peak field 6.44 T in the straight section

6.56 T at coil end

Nominal current 12 kA

Operation temperature 1.9K

Stored energy 340 kJ/m

Field quality < 10** with respect to nominal
dipole field

Magnetic length 6.27 m 1.73m
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Figure 1: Insertion of the 2 m model magnet to the 9
m-deep-vertical cryostat.
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Figure 2: Rotating coils system and radial coils.
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Figure 3: Training plot. SSL= Short sample limit.
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Figure 4: Stress variation at collar pole during
excitation.
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Figure 5: Transfer function measurement at coil center.
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Figure 6: DC loop at coil canter. Comparison between
measured and calculated bs and bs.
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Figure 7: Allowed multipole bs of z-scan measurement
at 7 kA. Magnet center is 0 mm.
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Figure 8: Un-allowed multipole a; of z-scan

measurement at 7 kA.
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