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Abstract

SuperKEKB is an electron-positron asymmetric-energy and double-ring collider to search a new physics in the B-
meson decays. In order to make Y (4S) and boost it to distinguish two vertices of B-meson decays from Y (4S), electrons
with the energy of 7 GeV are stored in the high energy ring (HER) and 4 GeV positrons in the low energy ring (LER). The
luminosity of 40 times of the highest luminosity recorded at KEKB, namely 8 x 103> cm~2s~! is necessary to accomplish
this purpose. We have applied a novel “nano-beam scheme” and have squeezed the beta function at the interaction point
(IP) down to 2 mm in the vertical direction and 80 mm in the horizontal direction which is the smallest beta function for

colliders in the world. The peak luminosity of 1.23x103* cm~2s~! was achieved at 800 mA in the LER and 822 mA in

the HER. We report the commissioning at Phase 3 Spring run 2019 in this article.
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Figure 1: Operation history in Phase 3 Spring run 2019. Light colors show the beam currents correspond to the peak

luminosity in a day.
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(a) Specific luminosities as a function of bunch current product.
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(b) Beam-beam parameters for the electron beam (HER) as a function of
positron bunch current.

Figure 2: Specific luminosity and beam-beam parameters.
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Table 1: Beam Currents

condition LER HER Unit
single beam (non-collision) 830 940 mA
physics run (1) 660 620 mA
collision w/o Belle 11 820 830 mA
final design 3600 2600 mA
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Table 2: Beta Functions at the IP

LER HER Unit
condition Bz By By By
detuned optics 384 486 400 81 mm
physics run (1) 200 8 200 8 mm
physics run (2) 200 3 100 3 mm
physics run (3) 100 3 100 3 mm
collision w/o Belle II 80 2 80 2 mm
final design 32027 25 03 mm
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Table 3: Machine Parameters in Phase 3 Spring Run 2019

LER/HER  LER/HER Unit
B 200/ 100 80 mm

B 3 2 mm

I 495 /496 800 / 822 mA

np 1576 1576
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(a) March and April, 2019.
Figure 3:

(b) May, 2019.

(c) June, 2019.

Operation statistics in Phase 3 Spring run 2019.
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