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Abstract

SuperKEKB , a B-factory of electron and positron collider rings, aims at luminosity of 8 x 103 cm~2sec™!, which is
about forty times higher than the world record achieved in KEKB. Achieving the design luminosity, it is essential that not
only the stored beams but also the injected beams have high charges and low emittances. Requirements for the positron
injected beam to the LER are 4 nC/bunch and the normalized emittances of 100 ym and 15 pm, for horizontal and vertical
plane, respectively. The low emittance positron beam extracted from the 1.1 GeV-damping ring is compressed in length
via a BCS system prior to being accelerated by the injector LINAC. After accelerated to 4 GeV, the beam is conveyed to
the LER through a transport line, which has an ECS system before four arc sections. It is not straightforward to transport
the beam keeping emittances in order of 10 um. It is essential to control the leakage of dispersions generated by the arcs
and chicanes at the ECS cavities, and to reduce x-y couplings in the arcs. Currently, the measured emittance of 1 nC beam
has been reduced from 450 um to 150 ym in the horizontal, and from 70 um to 30 um in the vertical plane. This paper
describes various effort to preserve the emittance of the positron beam.
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Figure 1: LINAC consists of eight sectors from Sector A to Sector 5 starting from the electron sources. The electron and
positron beams are accelerated up to 7 GeV and 4 GeV, respectively, and are injected into HER and LER of SuperKEKB
via each beam transport line (BT). Both of the injection line for DR (LTR) and the extraction line from DR (RTL) have
two arc sections and a straight section in between them. There are 5 arc sections in the each BT.
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Figure 2: The normalized emittances measured with wire
scanners except for the emittances at the DR, which is a
design value. The left (1) and right (2) figures show results
of horizontal and vertical directions. The red and black line
show the required values for the LER in the phase 3.3 and
final target, respectively.
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Figure 3: Dispersions measured by changing the beam en-
ergy at the Sector-5. The blue and red lines show the hori-
zontal and vertical dispersions, respectively. The upper and
lower graphs show the measured dispersion and the differ-
ence from the design value, respectively. The left (a) and
right (b) figures show the dispersion before and after the
improvement, respectively. In the lattice at the lower part
of the figures, the yellow and blue rectangles depicts a chi-
cane and an acceleration structures in the ECS.
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Figure 4: (a) The design dispersion from the ECS to BT1.
The blue square region shows the ECS. (b) Horizontal orbit
and dispersion which does not close in the chicane. The
lower left figure in (b) shows the longitudinal phase space
at the upstream of the chicane while lower right is the phase
space before the cavity.
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Figure 5: Integrated magnetic field along the horizontal di-
rection in one of the chicane bends. (a) Measured value.
The big arrow shows the distance and direction of the mov-
ing of the magnet. (b) Field calculation for a case of de-
signed gap of the magnetic poles, as well as the case of
41 pm and 69 pm narrower gap than the design.
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Figure 6: The moved distances of bends in the chicane.
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Figure 7: The dispersion measured in the BT. (a) and (b)
show the dispersion before and after the correction with
skew quads.
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Figure 8: Design optics of the BT, and measured disper-
sion. (a) and (b) show the beta-function and dispersion of
the BT, where the red and blue lines show horizontal and
vertical functions. (c) shows measured vertical dispersion.
(d) shows the vertical dispersion assuming the bends have
skew quad components at the edges.
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Figure 9: Schematic view of the cross section of bend. The
original Gap0(40 mm) is reduced to Gap1(34 mm) by in-
serting a 6 mm-thick iron plate on the top of the gap.
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Figure 10: The picture of the skew quad made of permanent
magnets installed at the edge of the bend (yellow circles).
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