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Abstract

SuperKEKB is an asymmetric-energy electron-positron collider designed to achieve 40 times luminosity of KEKB
B-factory. The phase-2 commissioning was carried out from 19th March to 17th July 2018 to confirm the “nano-beam”
scheme collision. In the early stage of the phase-2 commissioning, the basic functionality of the final focus quadrupole
doublet optics was tested by measuring the orbit response against the local orbit bump around the interaction point. We
try to estimate the machine error of the interaction region from the measured local orbit bump response. We report the
machine error estimation from the local orbit bump response and comparison with other sources.
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Figure 1: The measured response of a horizontal local orbit bump at the high energy ring(HER). The blue and red
lines in the first column show the horizontal and vertical beta-function, respectively. the horizontal and vertical orbit
displacements are shown in the second and third columns. The blue and red points show the measured horizontal and
vertical orbit displacements, respectively. The black lines show the ideal local orbit bump. The green lines show the local
orbit bump modified by the optical parameter fitting.

Table 1: Parameter Fitting Results

Parameter QC2LE QCILE QCIRE QC2RE
AK1/Klgesign | 49x107% | 2.9x 1073 5.7x107* | 3.5x 1073
ASK1/Klgesign | 1.7x 1073 | =58 x107* | —=1.1 x 107* | 4.2x 1073

Parameter QC2LP QCILP QCIRP QC2RP
AK1/Klgesign | 41x 1072 | 5.4 x 1073 1.8x107% | 1.0x 1073
ASK1/K1gesign | 93x107° | =24 x107* | 1.9x107* | 25x107°

Table 2: Measured Alignment Error (AL*/L* & Af)

=775 -

Error QC2LE QCILE QCIRE QC2RE
AL*/L* | 2.67x107* 2.50 x 1073 518 x 107* 3.21 x 107*
A —154x107% | —1.60 x 10™% | —0.14 x 107® | 0.73 x 1073
Error QC2LP QCILP QCIRP QC2RP
AL*/L* | 1.07x 1073 2.07x107* | 9.84 x 107* 5.92 x 1074
A6 —4.045x 1073 | —1.67x 1072 | 2.016 x 1073 | —1.726 x 103
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Table 3: Normal Quadrupole Mode Correction (AK1/K Ldesign)

Correction QC2LE QCILE QCIRE QC2RE
AL* —1.3x107* | —125x1073 | —2.6x107* | —1.6 x 107
Waist 0.0 —6.0 x 107* 6.0 x 1074 0.0

Global-beta | —4.0x 1072 | —6.8x107% | —1.0x107% | —44 x107*
Total —4.13%x1072 | =253 x107% | —6.6x107* | —6.0 x 107*
Correction QC2LP QCILP QCIRP QC2RP
AL* —54x107* | —1.04x1073 | —4.9x107* | —3.0x 107
Waist 0.0 2.4 %1073 —2.4x1073 0.0
Global-beta | —4.6 x10™* | —1.9x107% | —73x107* | —4.9x107*
Total —1.0x107% | —54x107* | =3.62x1072 | —7.9x 107
Table 4: Skew Quadrupole Mode Correction (ASK1/K14esign)
Correction QC2LE QCILE QCIRE QC2RE
R2* 0.0 —28x107% | 3.0x107® 0.0
Global-coupling | —1.4x 1072 | 4.8 x 107 3.7x107* | —1.5x 1074
Total —14x107% | —2.32x107% | 3.37x 1073 | —1.5x 107
Correction QC2LP QCILP QCIRP QC2RP
R2* 0.0 —35x107% | 4.0x107® 0.0
Global-coupling | 2.4 x 1073 —6.5x107* | =5.7x107* | 23x1073
Total 24x107% | —4.15x107% | 343 x107% | 2.3x 1073
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