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Abstract

A new damping ring (DR) was constructed in an upgraded injector system for SuperKEKB. The commissioning of the
DR commenced in February and ended in July, 2018. Vacuum scrubbing in the arc sections progressed smoothly, and a
beam lifetime of 1000 s was obtained with a stored beam current of 10 mA, when the beam dose was 0.7 Ah. The residual
gas composition during the beam operation was typical of that expected for a vacuum system pumped by non-evaporable
getter (NEG) pumps. The photon stimulated desorption (PSD) rates of the beam pipe, which were roughly estimated using
Molfow+, decreased to 2.2x10* molec.-photon™ for H, and 2.3x10° molec.-photon™! for CO when the beam dose was 1.9
Ah which corresponds to a photon dose of 9.9x10?? photons-m.
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Table 1: Design Parameters of DR

Beam energy 1.1 GeV
Bunch number 4
Circumference 135.5 m
Maximum stored beam current 70.8 mA
Maximum bunch charge 8 nC
Bunch length 6.53 mm

2632/2967  mm
0.93/0.82

Bending radius
Critical energy

Total synchrotron radiation power 7.2 kW
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Figure 1: Racetrack-shaped positron DR. The vacuum
system was divided into 5 sections by gate valves.
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Figure 2: Two types of beam pipes (Type-I and Type-II) in
one cell of the arc sections and their cross-section.
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Figure 3: History of pressures obtained by vacuum gauge
and IP and the current of heaters for NEG activation from
the start of the evacuation process until the end of NEG
activation in the east arc section.
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Figure 4: History of the average pressures measured by IPs
of each section and the stored beam current.
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Figure 5: History of the beam dose and the stored beam
current.
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Figure 6: Average pressures normalized by a unit beam
current (p/I [Pa-mA™']) for two arc sections (East and West)
and the stored beam current as a function of the beam dose
(lower axis) and the photon dose (upper axis).
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Figure 7: Beam lifetime as a function of the stored beam
current at the beam doses of 0.7 Ah and 1.2 Ah.
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Figure 8: Average pressures measured by CCGs of the arc
sections (Pecg arc) and those measured by IPs of whole ring
(pip_ann) as a function of the stored beam current at the beam
doses of 0.7 Ah and 1.2 Ah.
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Table 2: Pressures of H, and CO Estimated Using the Mass
Spectrum and the Total Pressure Measured by CCG

Beam Pressure at CCG
Photon dose Current [x10° Pa]
dose [ photons-m'] [mA]
[Ah]
Pecg PH2 pco

0.6 3.1x10%2 5.9 1.7 1.2 0.34
0.7 3.6x10%? 8.9 1.9 1.4 0.46
1.2 6.3x10%? 6.0 1.1 0.67 0.28
1.3 6.5x102? 8.9 1.3 0.69 0.36
1.9 9.9x10?? 6.1 0.86 0.48 0.25
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Figure 10: Pressures of Hy and CO at the CCG location

calculated by Molflow+ for two cases of beam currents (6.0

mA and 8.9 mA) as a function of assumed PSD rate.
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