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Abstract

In High Energy Accelerator Research Organization, SuperKEKB project is progressing toward upgrade. This project
aims improvement luminosity (8x10°° cm™s™! ) which is 40 times of the performance of the KEKB accelerator. In Phase
1 of SuperKEKB, a performance test as storage ring was carried out. Understanding of ring impedance/wake is an
important subject in phase I. Measurement of head tail damping using Turn-by-Turn monitor was also performed to
evaluate impedance/wake. Betatron motion is excited by kicker and its damping is measured for several sets of bunch
current and chromaticity in both HER and LER. The wake field was calculated from the decrement of betatron amplitude.
We present the wake field which is cross-checked with tune shift based on the current dependence.
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Figure 1: Horizontal amplitude data in LER. The center of
oscillation was shifted and plotted. As the current increases,

damping becomes faster.
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Figure 2: Horizontal amplitude data in LER. The center of
oscillation was shifted and plotted. As the chromaticity
increases, damping becomes faster.
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Figure 3: Evolution of FFT amplitude of the betatron
oscillation data where current is 0.5 mA and chromaticity
is 3.1.
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Figure 4: Horizontal damping rate as function of current-
chromaticity product in LER.
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Figure 5: Vertical damping rate as function of current-
chromaticity product in LER.
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Figure 6: Horizontal damping rate as function of current-
chromaticity product in HER.
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Figure 7: Vertical damping rate as function of current-
chromaticity product in HER.
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Table 2: Margin Specifications

Ring a[/A] b
LER  Horizontal 0.157 479 x 107*
LER  Vertical 0.160 432 %107
HER  Horizontal 0.110 470 x 10™*
HER  Vertical 0.081 6.48 x 107*
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Figure 8: Horizontal (left) and vertical (right) tune shift for
changing the bunch current in LER.
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Figure 9: Horizontal (left) and vertical (right) tune shift for
changing the bunch current in HER.
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Figure 10: B/A and B as function of wp for broad band
resonator model.
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Figure 11: Eigen mode in LER horizontal.
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Figure 12: Threshold of bunch current in LER horizontal.
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Figure 13: Tracking simulation in LER horizontal.
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Table 3: Impedance and Wake in SuperKEKB Phase 1
Commissioning

Ring Re[Zes]/E Im|[Ze] W[m?| wgo/c

LERH 9.0x10% 34x10°° 2.5 1.5
x 10°

LERV 91x108 57x107° 8.7 2.8
x 10°

HERH 92x108 39x107° 4.7 1.8
x 105

HERV 68x107% 13x107° 2.1 5.0
x 10°
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