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Abstract

SuperKEKB is an electron-positron double-ring asymmetric-energy collider to search new physics phenomena ap-
peared in B-boson decays. In order to accomplish this purpose, the huge statics, namely, extremely high luminosity is
necessary which can be realized by a novel “nano-beam” collision scheme. First of all, the commissioning was focused
on the verification of nano-beam scheme. Secondary, beam related background for the Belle II detector was also stud-
ied for the preparation of the pixel vertex detector installed before the Phase 3 operation. The preliminary results and
accomplishments of the commissioning will be reported in this article.
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Figure 1: (a) Beam spot-size in the vertical direction in the
vicinity of the IP. (b) Top of view of the colliding bunches
with a large crossing angle. The ratio of vertical emittance
to the horizontal emittance is assumed to be 5% in the LER
and 2% in the HER.
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Figure 2: History of Phase 2 commissioning. The red points indicate the beam current, cyan for the beam lifetime, purple
for the average vacuum pressure. The luminoisty is indicated by yellow.
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Table 1: Beta squeezing in Phase 2.

Phase 3} [mm] B, [mm] L I /In[mA],
LER/HER LER/HER x10% e
2.0 348/400 48.6/81 - 200/200, 1576
2.1.0 200 8 0.93  250/220, 600
2.1.1 200 6 1.37  340/285, 789
212 200 4 136 340/285, 789
2.1.6  200/100 4 2.04  350/295, 789
2.1.7  200/100 3 2.6 340/285, 789
22.0 200 2 - 50/50, 1576
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Figure 3: History of beta squeezing in the Phase 2 commis-
sioning. The blue lines for the HER and the red lines for
the LER.
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Figure 4: Horizontal beam-beam scan. Observed beam-
beam kick as a function of RF phase.
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Figure 5: Specific luminosity as a function of bunch current
product multiplied by number of bunches. Plots except for
green dots indicate the reference beam currents and bunch
numbers. The green dots indiate the high bunch current
operation.
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Figure 6: Specific luminosity and vertical beam-beam parameter are obtained from the parameters in Phase 2.1.7.
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Table 2: Machine parameters in Phase 2.1.7. Intra-beam
scatterings are included.
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