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Abstract

The construction of the SuperKEKB has been ongoing since 2010. Approximately 75% of the main vacuum
components, such as beam pipes and bellows chambers, out of the total ones required for the upgrade of the main ring
had been delivered. The assembling, the pre-baking and the TiN coating of the beam pipes are going on. The
installation of the components into the main ring has started beginning with the beam pipes for wiggler sections and
quadrupole/sextupole magnets in arc sections. The remained components, for the local chromaticity regions, the beam
injection regions and so on, will be produced in 2013. The upgrading of the monitoring and the control system are also
in progress. The more realistic evaluation of the electron cloud effect taking into account the local beta function is

proceeding in parallel to the construction.
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Figure 1: Upgrade regions and unordered components

for (a) LER and (b) HER vacuum system of the
SuperKEKB MR (July, 2013).
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Figure 2: Copper beam pipes for wiggler sections
and aluminum beam pipes for LER arc sections
waiting for the installation into MR tunnel.

Figure 3: NEG pumps (NEG strips and micro-heaters
for activation) integrated in a beam pipe with
antechambers.
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Figure 4: Beam pipes installed to wiggler sections and
arc sections. The magnets are cut in half for the
installation.
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Figure 5: Beam pipes for bending magnets and for
drift spaces, and gate valves installed in the LER arc
section for test.
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Table 1: Expected electron density assuming a

circular copper beam pipe at the design beam current
estimated from the experiments at KEKB LER.

Regions Expected electron density

[em™]
Drift region in arc 8x10"
In steering magnets 8x10"
In bending magnets 1x10"
Wiggler section 4x10"

In quadrupole/sextupole

10 10
magnets in arc 6x10™" / 4x10

Straight section (Acc. cavities) ~ 1x10'!
In quadrupole magnets in 10
strglght section 1x10

Interaction (collision) region 5x10'!

Table2: Various countermeasures against the electron
cloud effect, their reduction rate compared to a
circular copper pipe, and their applied regions in the
SuperKEKB LER.

Counter- Reduction . .
measures rate Applied regions
Solenoid 1/50 Drift region, in steering

magnets, bellows chambers

Most of new beam pipes (all

TiN coating 3/5 of aluminum alloy beam

pipe)
ijﬁfj‘ﬁember 1/5 Most of new beam pipes
g{ﬁé’t‘(ﬁe 1/10 In dipole-type magnets
8[5&%‘ e 1/100 Wiggler magnets
(Aluminum- bl .
alloy pipe) (20) (Reusable regions)
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Figure 6: (a) Expected electron density without (circular copper pipe as in the case of KEKB) and with countermeasures
listed in Table 2, and (b) the vertical beta-function (4,) and the product of £, and the electron density (n.) normalized by

the average £ (<, >) along the ring.
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Figure 7: Typical simulation result for vertical beam-
size blow up for several average electron densities
(e0) (curtsy of D. Zhou).
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