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Abstract

SuperKEKB is an electron-position collider opens a new luminosity frontier. We started the second stage of beam
commissioning named Phase 2 on March 19, 2018 and successfully finished on July 17, 2018. The first beam collision
in SuperKEKB is observed on April 26 after a series of machine tuning. One of the most important task in Phase 2
is a verification of novel collision scheme named nano-beam scheme, in which the vertical betatron function at the
interaction point is much smaller than the bunch length of the beam. Beam optics correction performs a key role in both
low emittance tuning and squeezing the betatron function at the interaction point. We have squeezed the vertical betatron
function down to 2 mm in both rings finally in Phase 2. However, the minimum betatron function in collision operation
is 3 mm due to the limited time of commissioning duration. The achieved peak luminosity is 5.6 x 1033cm~2s~!, and
no fundamental difficulties are found so far. We report in this paper the strategy and performance of optics correction in

Phase 2.
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Figure 1: History of beta squeezing during Phase 2.
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Figure 2: Measured beta-beating before optics correction
at the early stage of LER commissioning, where the inter-
action point is located at s = 0.
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Figure 3: Design beam optics of the SuperKEKB arc sec-
tion.
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Figure 4: Design beam optics (55,4, Nz,y, 7'1,2,3,4) of the Tsukuba straight section.
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Figure 5: Measured XY-coupling and vertical dispersion
function before (a) and after (b) optics correction in HER.
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Figure 6: Measured beta-beating and horizontal dispersion
function before (a) and after (b) optics correction in LER.
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Table 1: Summary of The Optics Correction

Optics parameter LER HER
(ABx/Bz)™ 7] 2 3
(ABy/By)™ ] 4 3
Ay'™s /A (1073 14 8
Ant™s [mm] 10 9
Any™ [mm] 4 3
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Figure 7: Vertical beam size of the electron beam as a func-
tion of strength of vertical dispersion knobs with three dif-
ferent beta functions at the X-ray source point.
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