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Abstract

SuperKEKB with 7 GeV electron (High Energy Ring: HER) and 4 GeV positron beams (Low Energy Ring: LER) is
the upgraded accelerator of KEKB, and the machine target is the extremely high luminosity, 8 X 10%° cms™!, which is 40
times higher luminosity than that of KEKB. SuperKEKB without the final focus system was commissioned as the Phase-
I from February 2016 to June 2016, and the operation was successfully completed. After this operation, the final focus
system with 55 superconducting (SC) magnets was constructed in the interaction point (IP). The construction of the SC
magnets in the left system to IP (QCS-L) started from July 2012, and the QCS-L magnet cryostat was installed into the
IP in August 2016. The QCS-R magnet cryostat was installed into the IP in February 2017. Both systems are now
connected to the cryogenic systems, and they are cooled down to 4 K and the excitation tests and the field measurements
of all magnets are being performed. We will report the construction of the SC magnets and the final focus system in this

paper.
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Figure 1: QCS-L and QCS-R cryostats with Belle-II.
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Figure 2: Constitution of the SC magnets at IP.

Table 1: Parameters of the Superconducting Quadrupoles

Magnet GL, T (T/mXm) Type Z,mm 6 mrad
QC2RE 13.58(32.41X0.419)  Yoke 2925 0
QC2RP 11.56 (26.28X0.410)  Yoke 1925 -2.114
QCIRE 26.45(70.89X0.373)  Yoke 1410 0
QCIRP 22.98 (68.89X0.334) No Yoke 935 7.204
QCILP 23.00 (68.94X0.334) NoYoke -935 -13.65
QCILE 26.94 (72.21X0.373)  Yoke -1410 0
QC2LP 11.50(28.05X0.410)  Yoke -1925  -3.725
QC2LE 15.27(28.44X0.537)  Yoke -2700 0
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Figure 3: Cross section designs of quadrupole magnets.

Table 2: Design Parameters for Main Quadrupoles

Parameters QCI1P QCI1E QC2P QC2LE
Gp, T/m 76.37 91.57 31.97 36.39
Ip, A 1,800 2,000 1,000 1,250
Bp, T 4.56 3.5 2.43 2.63
LR, % 72.3 73.4 44 39
Rci/Rco,, mm  25.0/30.4  33.0/38.4  53.8/59.2  59.3/64.7
Ry, mm NA 70.0 93.0 115.0
Lpy, mm 409.3 455.4 495.5 618.9
Lgy, mm 333.6 373.1 409.9 537.0
Cable NbTi NbTi NbTi NbTi
N & 10 10 10 10
bk, deg. 2.1 1.6 1.0 0.94
F P GD=% FH AL, ID= X B, BP==A/L Nk
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Figure 4: Winding process of QC1LP magnet.
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Figure 6: QC1LP magnet with corrector magnets.
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Figure 7: Coil winding in BNL.
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Figure 8: ESR1 superconducting compensation solenoid.
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Figure 9: Assembled superconducting magnets in the front
helium vessel of QCS-L cryostat.
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Figure 10: QCS-L/R magnet cryostat and Belle-1I detector.
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Figure 11: Layout of the QCS-L/R cryogenic systems.
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Figure 12: QCS-L cryostat and He refrigerator.
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Figure 13: Cooling conditions of QCS-L magnet-cryostat.
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