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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.

CERN-LHCE R R HBLCHE 4 BERK A (MQXA) OBHFR & AR
1. [FC®HIC DOREHORRD BOBMHEN TN D, b
T L — IR JuRE  (KEK) Tl, CERN- HOATAHERL ERZIERDENTES

LHC~D EREH 10— & LT, BB —2 DOfE%E

M Lcim snsmizaammra oow om | e )] \U\ \%.
%-%@%ﬁof%t“”ommﬁm%4ﬁ A {‘Wm“m‘““| 3
{ILHCOD> 4 7 iy D %8 jiale 5 12 5% 1B S Au, K[EIFNAL )[R, =
f%%éht%@%4@*@f(mm)kmﬁéb AR
SNTA4MmBEDO M) 7 LUy NEERT D, K112
_h%4@$ME@%&%TLT%é TN 25 i BJ1 LHCHEZE M TOE— ALK R
BRICBR SN DA & L COMREIX. AR
215T/m (W&t N KIEE8. 6T) | W FE6.3TmTh
5, Mg — 7W@Hgi%ﬁfﬁéikﬂ%\
WA 1X 1. KON LR IRENR A~V 7 A CTHEIS N D
M LHCIZIZ16 B DOMQXADS R E S 508, 20014FE 6
AICE 1 BN RES LT, 367 ARBITTIH D
GO TR D RANDEYE STz, 2006 ORAILE T
SRIECRIGI E 21TV A Otk 2 B L, T 0
WNI9BE 2R (1.9K) THRBRE2IT-o72, AES T
1. NS DI9B DA D 7 L F W R O35
ElZOWTHET 5,

MQXB

MQXB

2. MQXAHBILE 4 1 BEHA

MQXADWTFE IR Z K 2 I mSvd K 91, WA
ZIT70 mdb V., BEERA T4 BO 2 4’»@1;552
EHTW5, BEAHMEIT490m T, B4A 13 6660mm
Tho, HELFOBLEREBOLER Z®mDDL T &
ZHME LT, B8y —7 W3E2 @4 % — 2 H X2 MQXAMTE R

! E-mail: norihito.ohuchi@kek.jp



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

I
ﬂJ
it

a4 as . a6 a7 a8 a9 al0

X5 MQXAL9E Da, %5y & AL

b7 b8 b9 b10

X 6 MQXAL9E Db, %5y gy

5. &

18 = RV — NIEERA JERAE Tl . CERN & D [F BE
WL LT 22 U 2 G E S D B RE 4 fiEE 1
AORREIT o TE T2, 2001405 2015 DA D
BUEAZSET L, ZONI9EITHONTIEL 9K TOERIE
RER 1T - 72,

REABROM RE LT, (1) 2TOBAIZR WY
CiEfis BV 722215 T/m DRSS Afd % 364+ 52 &
DR SN, (2) BEIGARK O SE ORA
DFEFTHEFEITNELI0LR_ALTTH S, (3)
SRR Vb (o DAME PR E & T s <
Xb T ONWTHMIEaIA L THx Y VKD
ETHD,

S5 3R

lﬁ+

[1] R. Ostojic, “Superconducting magnets for LHC
Insertions”, IEEE Trans. Appl. Supercond.,vol. 14, No. 2,
p-p- 181-186, 2004.

[2] A. Yamamoto et al., “Design study of a superconducting
insertion quadrupole magnet for the Large Hadron
Collider”, IEEE Trans. Appl. Supercond., vol. 7, No. 2,
p-p- 747-755, 1997.

[3] K. Tsuchiya et al., “Magnetic design of a low-beta
quadrupole magnet for the LHC interaction region”, /EEE
Trans. Appl. Supercond., vol. 10, No. 1, p.p. 138-141,
2000.

[4] N. Kimura et al., “A pressurized He Il cryogenic system for
the superconducting magnet test facility at KEK”, Adv.
Cryo. Eng., vol. 47-A, p.p. 123-130, 2002.

[5] T. Nakamoto et al., “Production and performance of the
LHC insertion region quadrupoles at KEK”, IEEFE Trans.
Appl. Supercond.,vol. 13, No. 2, p.p. 1321-1324, 2003.

[6] N. Ohuchi et al., “Magnetic field measurements of the
prototype LHC-IR MQXA at 1.9 K”, [EEE Trans. Appl.
Supercond.,vol. 12, No. 1, p.p. 188-191, 2002.

[7] N. Ohuchi et al., “Magnetic field characteristics of the
low-beta quadrupole magnets, MQXA, for LHC”, [EEE
Trans. Appl. Supercond., vol. 14, No. 2, p.p. 191-194,
2004.

[8] A. Ajima et al., “The MQXA quadrupole for the LHC low-
beta insertions”, to be published in Nuclear Instr. and
Methods, 2005.



