Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan

PASJ2018 THP071

SuperKEKB E—LZERERABEGEEHM A AT LA
—BIEEVYL/AMEDI T FRELY L/ A N EIEETEE—

SUPERCONDUCTING MAGNET SYSTEM FOR THE INTERACTION REGION OF
SUPERKEKB

- QUENCH PROTECTION AND SOLENOID FIELD OF SUPERCONDUCTING
SOLENOID -

E K, R R, AR Y, I RS, B0 R Y, R AE Y, LR Y, KR A

Xudong Wang® ¥, Hiroshi Yamaoka", Yasushi Arimoto”, Masanori Kawai*, Yoshinari Kondou”, Zhanguo Zong *,

Kiyosumi Tsuchiya V', Norihito Ohuchi "

» High Energy Accelerator Research Organization

Abstract

A superconducting magnet system of the SuperKEKB in the interaction region consists of eight quadrupole magnets,
four compensation solenoids and 43 corrector magnets. They are installed inside of the particle detector, Belle II, which
has a superconducting solenoid generating 1.5 T in the magnet center. The four superconducting compensation solenoids
produce the magnetic field with the opposite direction to the Belle II solenoid field to reduce the X-Y coupling of the
collision beams and achieve the high luminosity of 8 x 10°> cms™!. The superconducting compensation solenoids are
wound with a 1.5-mm-thick and 1-mm-wide NbTi wire, which has a critical current of 1.8 kA at 4.2 K and 4 T. The
construction and performance test of compensation superconducting solenoids have been completed. In this paper, the
quench protection and solenoid field on the beam line of the four superconducting compensation solenoids are presented.
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Figure 1: Horizontal cross-section view of the final
focusing superconducting magnet system and the Belle 11
detector.
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Figure 2: Schematic cross-section view of the QCS-L and
QCS-R magnet cryostats.
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Table 1: Parameters of NbT1 Wire

Filament diameter 19 um

Number of filaments 1500

Width 1.48 mm (bare 1.38 mm)
Thickness 1.03 mm (bare 0.93 mm)
Cu/S ratio 1.7
RRR of Cu 171

Critical currentat 5T, 4.2 K 1462 A

Table 2: Specifications of Superconducting Solenoids

ESL ESRI ESR2, 3
Number of coil blocks 12 15 1
Magnet length 0905m 1.575m 0.72m
Operating current 390 A 450 A 151 A
Stored energy 110kJ]  448k) 1.6kl
Inductance at operating current 2.53 H 881 H 0.14H
Maximum field in the coil 34T 32T 048 T
Load line ratio 0.51 0.51 0.11
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Figure 3: B, profile of the Belle II solenoid (dotted line)
and all solenoids (solid line) on center axis.
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Figure 4: Load lines of ESL and ESR1, measured (plot)
and estimated (dotted line) critical current of NbTi wire.
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Figure 6: Simulation results of maximum quench
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Figure 8: Quench result of coil 4.
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Figure 9: (a) Experimental setup and (b) measurement
system of solenoid field measurements.
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Figure 10: Solenoid field on the center axis of the (a)
electron and (b) positron beam line.
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Figure 11: Solenoid field on the center axis of the (a)
electron and (b) positron beam line when ESL is energized
to 404 A.
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