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Abstract
In this report, we describe the machine operation of Phase 1 commissioning of SuperKEKB. The beam commissioning

is smoothly went on. Vacuum scrubbing, issues on the high beam current operation, the optics corrections and others are
described.
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Table 1: Design Machine Parameters of SuperKEKB (Val-
ues in parentheses of the emittances correspond to those at
zero bunch currents.)

LER HER Units
Beam Energy 4.000 7.007 GeV
Beam Current 3.6 2.6 A
# of Bunches 2500
Circumference 3016.315 m
Hor. Emittance 3.2(1.9) | 4.6(4.4) nm
Ver. Emittance 8.6(2.8) | 11.5(1.5) pm
B-function at IP(H/V) | 32/0.27 | 25/0.30 mm
Moment. compaction 3.25 4.55 x1074
Energy spread 8.08 6.37 x1074
RF voltage 94 15.0 MV
Hor. tune vy 44.53 45.53
Ver. tune vy, 46.57 43.57
Synchrotron tune v -0.0247 | -0.0280
Energy loss / turn 1.87 243 MeV
Damping time 7, , /75 | 43/22 58/29 ms
Bunch length 6.0 5.0 mm
Beam-beam param. H | 0.0028 0.0012
Beam-beam param. V | 0.0881 0.0807
Luminosity 8 x 10% /em? /s
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Figure 1: History of SuperKEKB operation in Phase 1.

Table 2: Machine Parameter in Phase 1 (Horizontal emit-
tances are values at zero bunch currents.)

LER HER Units
Beam Energy 4.000 7.007 GeV
Beam Current 1010 870 mA
# of Bunches 1576 1576
Hor. Emittance 1.8 4.6 nm
Momentum compaction 2.45 4.44 x1074
Energy spread 7.7 6.3 x10~4
RF voltage 7.45 11.99 MV
Hor. tune vy 44.53 45.53
Ver. tune vy, 46.57 43.57
Synchrotron tune vy -0.0190 | -0.0246
Energy loss / turn 1.87 243 MeV
Damping time 7, /75 44/22 58/29 ms
Bunch length 4.8 54 mm
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Figure 2: Nonlinear vacuum pressure against beam current
in LER.
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Figure 4: History of improvement in LER vertical emit-
tance.
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Table 3: Present Status of Optics Corrections

LER | HER | LER Units

KEKB

X-Y coupling®) | 9 6 x1073
An, r.m.s. 8 11 10 mm
Any rms. 2 2 8 mm
ABy/Px rm.s. 3 3 6 %
ABy /By rm.s. 3 3 6 %

*) Ratio between r.m.s values of the vertical and horizontal
orbits.
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