Proceedings of the 8th Annual Meeting of Particle Accelerator Society of Japan (August 1-3, 2011, Tsukuba, Japan)

THE FINAL FOCUSING SUPERCONDUCTING MAGNETS FOR
SuperKEKB

Masako Iwasaki *), Norihito Ohuchi®), Kiyosumi TsuchiyaA),Masafumi Tawada™, Norio HigashiA),

Zhanguo Zong A) Masatoshi Oki”, Hiroshi Yamaoka®), Katsunobu Oide™, Haruyo Koiso™,
Yukiyoshi Ohnishi®), Akio Morita®, Hiroshi Sugimoto™), and Yoshihiro Funakoshi®
A) High Energy Accelerator Research Organization (KEK)
1-1 Oho, Tsukuba, Ibaraki 305-0801 Japan

Abstract

We are developing the Final Focusing superconducting magnet system for SuperKEKB, the next generation B-
factory experiment in Japan. The system consists of four quadrupole doublets for incoming and outgoing electron and
positron beams. These quadrupoles must be located as close to the beam interaction point as possible so that beams can
be squeezed to the nanometer scale to achieve the 40 times higher luminosity of 8x10* /cm?/s than the world record
achieved by KEKB. We report the current status of the R&D and design of the SuperKEKB final focusing

superconducting magnet system
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*1: E— LERABEEERA
Integral field | Magnet Corrector L.F. cancel
gradient, T Type coil
QC2RE 12.91 SC+Fe bas,a2,b1,a NA
QC2RP 10.92 SC+Fe ba,a2,b1,a NA
QCIRE 26.22 SC+Fe ba,az,br,a NA
QCIRP 2243 SC ba,az,br,a b3,b4,bs,bg
QCILP 2291 SC bas,a2,b1,a b3,b4,bs,bs
QCILE 26.03 SC+Fe ba,az,b,a NA
QC2LP 10.96 SC+Fe ba,az,br,a NA
QC2LE 14.13 SC+Fe ba,az,b1,a1 NA
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QCIRP | QcCILP
Coil inner radius, mm 25.00
Coil outer radius, mm 30.485
Turns in one pole 12 (1¥L), 13 (2 L)
Spec. of integral field, T 22.43 2291
Field Gradient, T/m 66.52 67.94
Effective magnetic length, m 0.3372
Magnet current, A 1575.58 1609.30
Field by Belle and comp. sol., T 3.0 32
Makx. field in the coil with sol. field, T 3.79 3.93
Operating point w.r.t. B. at 4.7 K 76 % 79 %
Physical magnet length, mm 416
Error field at r=1 cm (2D calculation) be= 2.55x107°
b= -2.04x10°
b= 6.07x 107
Error field at r=1 cm (3D calculation) be= 1.96x10°
bjp= 3.93x10°
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723 : QC2RP BHFHREBR I ERA D FEFER/NT A —4
R&D magnet Superconducting wire
Inner radius of cold bore 35mm Diameter 0.648mm
Inner radius of the magnet  41.6mm  Number of filament 1338
Outer radius of the magnet ~ 46.2mm  Filament diameter 10.6pum
Outer radius of SS316LN collar ~ 55.0mm Cu/Sc 1.8
Outer radius of iron yoke  85.0mm 1(42 K, 3T) s545A
Magnet length ~ 400mm 1 (42K, 4T) 452A
Design field gradient  28.26T/m 1 (42K,5T) 375A
Effective magnetic length ~ 328.8mm
Operation current 368A

Current density in the bare wire 997A/mm?’
Peak magnetic field w/o iron yoke 1.19T

Peak magnetic field with iron yoke 1.59T
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