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Abstract

In KEK, an upgrade accelerator of KEKB, SuperKEKB is under construction. A target luminosity is 8x10% s~!.cm™2
which is 40 times as large as KEKB. To achieve the luminosity, two beams of ¢~ and e* are vertically squeezed to
~50 nm at a colliding point. A focusing element at the colliding point is a final-focus-superconducting-quadrupole-magnet
system; this consists of eight superconducting-quadrupole magnets and 43 superconducting corrector/cancle coils and
four superconducting compensation solenoids. We started a producition of the system at June 2013. The all quadrupole
magnets have been collared. For the all magnets, measured sextupole components of magnetic fields was smaller than
required upper limits. Four of these magnets have been completed.
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Figure 1: SuperKEKB IR magnet layout schematic (top view). Upper side is out side of the accelerator ring.

Figure 2: The winding work
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Figure 3: Differences from design value for coil length, L
(left plot) and thickness, ¢ (right plot) after cure processes.
Definitions of L and ¢ are shown in the upper figure.
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Figure 4: A schematic view of the collaring process
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Figure 5: The pressing device for collaring
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Figure 6: The collared QC1LP-quadrupole magnet, the
coils for the QC1RP-quadrupole magnet and collars. A
dimension of QCI1LP-quadrupole magnet is as same as
QCIRP.
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Table 1: Parameters of the harmonic coil [19]
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Figure 7: The collared magnets.
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Figure 8: Sextupole components measured after collaring
process at room temperature.
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Figure 9: The current leads for the QC1E quadrupole mag-
nets. The maximum current is 1800 A.

INSDTXNTOEENPNINSNT, 7744 RSy
ST

4. BHIEE

A2 T2 )18 72D | WEHE > A T L OREEEIC
RWTEZZEEE S 27 29— 2ABRE-H 22K %
O, MAEHHIL 77 v b7 7 7 a Y —DEBERRK
DEOE R — %3212 2 LR TEIEHUL 7,
F7c A MAERG ., BEEE, G EEF OG- KEfER %
B %o 7 S BEG TR At o H AR K2 B
LET,

8% 1. SIBRT DEER

CIZTRANLTERL TV BREHETDERICDO N
T~z 12,
B A M fEl A REY) 2P0 x,y BT %

- 135 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan
PASJ2014-SUOM04

DTDXIIERT 5,
B(z) = By(x,y) +iBx(x,y) (D

C(n) exp(—inay) -l
=Bref2[ B ](R—f) )

Z 2T\ Bt 1 FMEE DR (BIPAR) R TOWETHEE
ZRDOT, £ a, 13 20 BRSO O x il 3
HETH D, Cn) MBI TOREZITHD, AT
1 6 Mo E LTI T DfiEZ v %
_ 10000 C(n)
=g c )
n=3 4
AU 4 BRSO SRR T OKRE S % 10000 & L7
E DL RS 0)7(? ITHH., HNLIZUnit” &ML,

SE 3

[1] Y. Ohnishi, et. al., Accelerator design at SuperKEKB,
Progr. Theor. Exp. Phys. 2013 (3) (2013) 03AO11.
doi:10.1093/ptep/pts083.

[2] P. Raimondi, 2nd SuperB Meeting, Frascati, Italy (2006).

[3] N. Ohuchi, ez. al, Design of the superconducting magnet
system for the SuperKEKB interaction region, in: Proceed-
ings of NA-PAC, Pasadena, California, 2013, p. 759.

URL http://jacow.org/pac2013/papers/weodal.pdf

[4] H. Yamaoka, et. al., Solenoid field calculation of the Su-
perKEKB interaction region, in: Proceedings of IPAC, New
Orleans, Louisiana, USA, 2012, pp. 3548-3550.

URL http://jacow.org/ipac2012/papers/thppd023.pdf

[5] H. Yamaoka, et. al., The mechanical and vibration studies
of the final focus magnet-cryostat for SuperKEKB, in: Pro-
ceedings of IPAC, Dresden, Germany, 2014, p. 3770.

URL http://jacow.org/IPAC2014/papers/thpri005.pdf

[6] Y. Arimoto, et. al., Construction and cold tests of the pro-
totypes of the superconducting quadrupole magnets for the
SuperKEKB IR, in: Proceedings of the 10th Annual Meet-
ing of Particle Accelerator Society of Japan, Nagoya, Japan,
2013, p. 1011.

URL http://www.pasj.jp/web_publish/pasj10/proceedings/
PDF/SUPO/SUPO056.pdf

[7] N. Ohuchi, Y. Arimoto, H. Yamaoka, Z. Zong, M. Tawada,
K. Tsuchiya, H. Koiso, Y. Ohnishi, A. Morita, H. Sugi-
moto, K. Oide, Design and construction of the proto-type
quadrupole magnts for the SuperKEKB interaction region,
in: Proceedings of NA-PAC, Pasadena, CA USA, 2013, p.
1232.

URL http://jacow.org/pac2013/papers/thpba04.pdf

[8] H. Sugimoto, Y. Ohnishi, A. Morita, H. Koiso, K. Oide, De-
sign study of the SuperKEKB interaction region optics, in:
Proceedings of IPAC, Dresden, Germany, 2014, p. 950.
URL http://jacow.org/IPAC2014/papers/tuoab02.pdf

[9] K. Sugita, et. al., Analytical calculation of field error due to
radial coil distortions of the lhc low-beta quadrupole mag-
nets, IEEE Trans. Appl. Supercond. 12 (1) (2002) 1693—
1696. doi:10.1109/TASC.2002.1018733.

[10] N. Ohuchi, et. al., Magnetic field measurement system for
the SuperKEKB final focus superconducting magnets, in:
Proceedings of IPAC, Dresden, Germany, 2014, p. 2693.
URL http://jacow.org/IPAC2014/papers/wepriO87.pdf

[11] Z. G. Zong, et. al., in: Porceedings of 25th International
Cryogenic Engineering Conference and the International
Cryogenic Materials Conference in 2014, in preparation.

[12] A. K. Jain, CERN-98-05, CERN, 1988, Ch. "Basic theory
of magnets", pp. 1-26. doi:10.5170/CERN-1998-005.

- 136 -



