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Abstract

In SuperKEKB, upgrade of KEKB is in progress to increase collision frequency (luminosity) between an electron
and a positron beam by 40 times from KEKB. Beam-final-focus system consists of four doublets of the superconducting
quadrupole magnets and eight sets of superconducting quadrupole magnets are installed into a beam collision region.
QCIP (installed on a positron beamline) and QCI1E (installed on an electron beamline) nearest to the colliding point has
a small inner radius of superconducting coil and high field qualities are required. In High Energy Accelerator Research
Organization, prototypes for these two quadrupole magnets were manufactured and excitation examination and magnetic
field measurement were performed. Here, we report manufacture of this prototype and the test result under liquid helium

temperature.
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Figure 1: Schematic layout of the final-focus-quadrupole-
magnet system (plan view).
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Figure 2: Cross sectional views of QCIE (left) and
QC1P(right). QCIE has iron yokes outside of colors but
it is not drawn in this figure.
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Figure 3: The typical measured sizes of cross section of
QCI1P wedges. A left-upper figure is a schematic cross sec-
tion of a wedge and a definition of axis in a right plot. Here,
z and y are radial and azimuthal-angle direction when the
wedge installed in a magnet, respectively. A left-lower fig-
ure shows measured position of a wedge height. The right
plot shows measured height of wedge surface as a function
of z. Differences in color and symbol indicate serial num-
ber of the wedges. A solid-thick-black line indicates design
value.
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Figure 4: Photograph of QCIE prototype superconducting
magnet.
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Figure 5: A photograph of QCI1P prototype superconduct-
ing magnet.
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Figure 6: A load line of QC1E prototype (open squares). B-
fields as a function of critical current for superconducting
cable at temperature of 4.2 K (open diamonds) and 4.7 K
(closed circle).
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Table 1: Measured multipole components for QC1E pro-
totype with the long coil. Excitation current: 1561.7 A.
Reference radius: 15 mm.
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Figure 7: The profile of quadrupole components for QC1E
as a function of a beam-axis position.
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Figure 8: Profiles of sextupole components for QCI1E as

a function of a beam-axis position. Open circles and

open squares indicate skew components and normal com-

ponents, respectively. Reference radius=15 mm. a, =

A, /Ba.—o 10000,b, = B, /Bs.—o 10000.
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Figure 9: A load line of QC1P prototype (open squares). B-
fields as a function of critical current for a superconducting
cable at temperature of 4.2 K (closed squres) and 4.7 K
(open triangles).
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Figure 10: A profile of quadrupole components for QC1P
as a function of a beam-axis position.
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Figure 11: Profiles of sextupole component for QC1P as
a function of a beam-axis position. Open crosses and
closed squares indicate skew components and normal com-
ponents, respectively. Reference radius=10 mm. a, =
A, /Ba.—o 10000,b, = B, /Bs.—o 10000.
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Table 2: Measured multipole components for QC1P proto-
type with the long coil. Excitation current is 1701.66 A and
reference radius is 9.54 mm.

n an bn

2 0.00 10000
3 2.82 3.66
4 208 024

5 035 0.23

6 003 -059
7 007 0.3

8 0.03 0.01

9 -0.08 0.05
10 0.02 0.01

DIERBRMI NI D E L H>T W5,

5. i

AR EAT R IS0 RGERER, BEIE IR
TEFEBS A7 24— ARES P2, ks
HHZ 77 v b7 7 7 a Y =@ RO Bl
R—F%2%ZF5 2 E3HR, L 9,

2

SE 3R

[1] Y. Ohnishi, et. al., Accelerator design at SuperKEKB,
Progress of Theoretical and Experimental Physics 2013 (3).
doi:10.1093/ptep/pts083.

[2] N. Ohuchi, et. al., Design of the superconducting magnet sys-
tem for the SuperKEKB interaction region, in: Proceedings
of the 9th Annual Meeting of Particle Accelerator Society of
Japan, 2012, p. 21.

-1014 -





