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Abstract

The electron cloud effect (ECE) was observed in the Phase-1 commissioning (February — June, 2016) of the
SuperKEKB positron ring. The electron cloud was considered to be formed in the beam pipes at drift spaces, which have
antechambers and TiN coating as the countermeasures against ECE. Before starting the Phase-2 commissioning (March
— July, 2018), permanent magnets or solenoids, which make axial magnetic ficlds of several ten gausses, were attached
along the beam pipes as additional countermeasures. The effect of the magnets was verified in the Phase-2 commissioning.
At the same time, the maximum secondary electron yield (SEY) of the TiN coating and the photoelectron suppression
effect of the antechambers were evaluated from the simulations and the experiments using beams during the Phase-2

commissioning.
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Figure 1: Typical cross section of a beam pipe at the arc
sections for LER.
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Figure 2: Vertical beam sizes as a function of the bunch
current divided by bunch spacing (RF bucket) for several
bunch fill patterns measured in the Phase-1
commissioning. Here, “4/150/2RF” means the bunch fill
pattern of 4 trains, 150 bunches per train, and 2 RF-bucket
spacings, for example.
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Figure 3: Combinations of dmax and ¢ that give the same
density of electrons (n,) of 3x10'" m? at 09 A
(1/1576/3.06RF) calculated by CLOUDLAND.
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Figure 4: Calculated number of photoelectrons emitted
from the inner most surface of the antechamber, here the
SEY and the reflection of electrons were not considered.
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Figure 5: Calculated results by Synrad3D for (a) the
distribution of absorbed photons along the peripheral of the
beam pipe, and (b) the angular distribution of absorbed
photons, where zero degree corresponds to the inner most
side of the antechamber.
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Figure 6: Weak permanent magnets attached at the
antechambers of the beam pipe with electron monitors to
prevent the photoelectrons generated in the antechamber
from entering into the beam channel.
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Figure 7: Measured density of electrons near the beam orbit
for the case with and without permanent magnets at
antechambers.
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Figure 8: (a) Measured density of electrons near the beam
orbit and (b) calculated those at the bunch position for

several combinations of (dmaX, @), as a function of the
bunch current liner density for 4/150/2RF.
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Figure 9: Type-1 and Type-2 permanent-magnet units
attached to the beam pipes at drift region.
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Figure 10: Vertical beam sizes as a function of bunch
current linear density for several bunch fill patterns in the
Phase-2 commissioning.
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Figure 11: Behaviors of pressures at three arc sections
divided by the beam current against the bunch currents in
Phase-1 and Phase-2 commissioning.
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