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Abstract

Under the collaboration program between CERN and KEK, KEK developed the superconducting quadrupole magnet,
MQXA, for the LHC interaction region. This magnet was designed to generate an operating field gradient of 215 T/m
in the magnet bore of 70 mm and have an effective magnetic length of 6.37 m. For the four interaction regions of LHC,
16 MQXA magnets will be installed with 16 MQXB magnets, which will be supplied from FNAL. KEK and Toshiba
constructed 20 MQXA magnets including 4 spare magnets. For all MQXA magnets, magnetic fields were measured at
room temperature, and for the 19 magnets, the routine cold tests at 1.9 K were completed. In this paper, we report the
test results and the magnet performances.
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F1 MQXA/XT A —X
Magnetic Physical Length, mm 6660
Magnetic Length, mm 6370
Coil Straight Section Length, mm 5960
Coil Inner Radius, mm 35.0
Coil Outer Radius, mm 81.3
Yoke Inner Radius, mm 92.0
Yoke Outer Radius, mm 235.0
Field Gradient, T/m 215
Magnet Current, A 7149
Peak Field on the Coil, T 8.63

#2 MXABIRES —T N/XT A —X

Inner Outer
Strand (NbTi)
Diameter, mm 0.815 0.735
Cu/Sc Ratio 1.2 1.9
Filament Diameter, um <10 <10
Cable
Width, mm 11.0 11.0
Middle Thickness, mm 1.470 1.337
Keystone Angle, degree 2.107 1.273
Number of Strands 27 30
Critical Current, A
@1.9K, 9T >13250 >9000
@1.9K, 11T >6000 >4000
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kA T/m/kA 1o, T/m/kA mm 1o, mm
0. 392 31.721 0.016 6364. 3 1. 10
2.01 31. 559 0.010 6364. 2 0.97
3.21 31.488 0.011 6364. 2 0.90
6. 10 30. 408 0. 009 6367.0 0.94
6. 68 30. 211 0. 009 6367. 5 1.04
7.23 30. 033 0. 009 6367. 9 1.15
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n a, a, an, by by b,
design  systematic random design  systematic  random
3 0.0 0. 684 0. 965 0.0 0. 684 0. 965
4 0.0 0. 331 0.511 -0. 17 0.923 0. 658
5 0.0 0.130 0. 240 0.0 0. 131 0. 252
6 0.0 0. 067 0.120 0.33 0.891 0. 446
7 0.0 0.031 0. 056 0.0 0. 031 0. 055
8 0.0 0.021 0. 028 0. 003 0. 041 0. 028
9 0.0 0.012 0.019 0.0 0.012 0.019
10 0.0 0.012 0.009 -0.002 0. 058 0. 037
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