Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online
PASJ2020 THPP42

SuperKEKB IIiEFJ/ME X AT LDIIRIK — 2020b S F THIEER —
STATUS OF THE SuperKEKB VACUUM SYSTEM UNTIL 2020B RUN

RIRHAH NP, LEmAS MY, FRGHTR S, AFR Y, BIRER] Y, S — Y, AIEE Y, gk
Yusuke Suetsugu 4B, Kyo Shibata® ®), Takuya Ishibashi*-®), Mitsuru Shirai”, Shinji Terui®), Ken-ichi Kanazawa®,
Hiromi Hisamatsu®, Mu-Lee Yao®
~ High Energy Accelerator Research Organization (KEK)
® The Graduate University for Advanced Science (SOKENDATI)

Abstract

The Phase-3 2020a and b runs of the SuperKEKB started on 25™, February 2020, and ended successfully on 1%, July,
the same year. Various beam tunings have been continued during these runs to improve the collision performance, and
the world highest luminosity of 2.4x10%* cm™ s~ was recorded in June 2020 while taking physics data at Belle II detector.
The vacuum system of the main ring (MR) and the positron damping ring (DR) worked well during the commissioning.
The vacuum pressures decreased steadily following the previous runs. Several problems, such as an abnormal pressure
rise near to a gate valve, pressure bursts in some limited locations in the ring and so on, were found in these runs, and the

measures against them will be taken during this long summer shutdown.
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Figure 1: Schematic layout of SuperKEKB at Tsukuba
campus.

Table 1: Main Results in MR and DR During Phase-3
2020b Run Related to Vacuum

Parameters MR LER MR LER DR
Max. current [mA] ~660 ~770 ~6
Beam dose [Ah] 2791.5 2579.6 10.3
Photon dose ~15x10%5  ~2.4x10%5  ~5.2x10%
[photons m™']

: -1
Final dPIATTPAATT  y 3,107 9.1x108  ~2.0x10°5
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Figure 2: Beam current and dP/d/ of (a) LER and (b) HER
from Phase-1 to 2020b run, where the dark-color data are
those during 2020a and b runs.
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Figure 3: Beam current and dP/d/ of DR from Phase-2 to
20200b run.
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Figure 4: Summary of experimental data concerning the
value of 7 [moleculesphoton!] for (a) aluminum-alloy
chambers and (b) copper chambers, obtained at various
accelerators; the data sources are listed in Ref. [4].
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Figure 5: Number of pressure 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 (2016) to Phase-3 2020b run in LER.
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Figure 6: Locations of the pressure bursts along the ring
versus operation time from Phase-1 (2016) to Phase-3
2020b run in LER.
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Figure 7: Trends of (a) pressures of three vacuum gauges,
D08 H21, H22 and H23, at Fuji straight section, (b)
temperatures of a gate valve and two bellows chambers
near the vacuum gauge of D08 H22, and HER beam
currents.
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