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Abstract

The Phase-3 2019 Spring run of the SuperKEKB started on 11, March 2019, and ended successfully on 1%, July, the
same year. The vacuum system of the main ring (MR) and the positron damping ring (DR) worked well during the
commissioning. The pressures decreased steadily following the Phase-1 and Phase-2 commissioning. The
countermeasures against the electron cloud effect (ECE) have been working effectively. The new five beam collimators
installed before the Phase-3 commissioning into the MR functioned well as expected, although the heads of a vertical-
type collimator received heavy damages by the suddenly steered or blown-up stored beam. The main part of Belle II
background was found to come from the beam-gas scattering in the LER, and an in situ baking of the existing horizontal-
type beam collimators is planned, where the pressure was notably higher than others. A bellows chamber at the interaction
region, where extra heating was observed during the commissioning, will be replaced in this summer shutdown.
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Figure 1: Schematic layout of SuperKEKB.
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Table 1: Main Results in DR Related to Vacuum
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Figure 2: Beam current and dP/d/ of DR from Phase-2 to 1x10 1x10 1x10 1x10 1x10

Phase-3 2019 spring run.
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Figure 3: Beam current and dP/d/ of (a) LER and (b) HER
from Phase-1 to Phase-3 2019 spring run.
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Table 2: Main Results in MR Related to Vacuum

Parameters Phase-1 Phase-2 Phase-3

LER HER LER HER LER HER
Max. current [mA] ~1010 ~870 ~860 ~800 ~830 ~940
Beam dose [Ah] 775.0 661.5 337.5 340.2 500.4 539.1
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Figure 4: Vertical beam sizes at the collision point as a
function of the linear current density at bunch fill patterns
with 2 RF-bucket spacings for Phase-1, Phase-2 and Phase-
3 2019 spring run.
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Figure 5: Number of bursts occurring per 50 h of operation
time, the beam currents at which pressure bursts occurred,
and the maximum operation current at that time from
Phase-1 to Phase-3 2019 spring run in LER.
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Figure 6: Locations of the pressure bursts along the ring
versus operation time from Phase-1 to Phase-3 2019 spring
run in LER.
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Figure 7: Damage on a vertical-type beam collimator head.
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interaction point against HER beam current for different
bunch fill patterns.
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