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Abstract

In SuperKEKB injector linac, photocathode RF gun is used as electron source for low emittance high-charged beam.
Main reason of the electron beam emittance blow-up is generally induced by wakefield in acceleration cavities. Off-
center charged beam in a acceleration cavity is affected by the wakefield depending on the offset size in the cavity and
the beam emittance is increased. The emittance blow-up can be eliminated by appropriate steering magnet control so as
to cancel the wake effect in the cavity. We perform particle tracking simulation with both misalignments (quadrupole
magnet + acceleration cavity) and jitters (quadrupole and steering magnetic force + beam position). Emittance growth by
the misalignments and the beam jitter is evaluated in this report.
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Schematic layout of the SuperKEKB injector
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Table 1: Basic Parameter Set, Aperture Values Indicate the
Radius, 9 is Relative Momentum Deviation

’ Parameter \ Value \ Unit
Initial emittance 10 mm.mrad
Initial charge 5 nC
Initial o, 3/2.35 mm
Initial § 0.004 -

# of initial particles 40000 -
Distribution Gauusian -
S-band accelerator aperture 10 mm
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Figure 2: An example of beam parameters from sector
C~5 with 0.3mm RMS misalignment of quadrupole mag-
nets and acceleration cavities.
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Figure 3: Emittance growth at the linac end for 60 random
seed in each RMS misalignment in case of 2nC and 5nC.
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Figure 4: Emittance growth at the linac end for 60 random
seed in each RMS misalignment in case that quadrupole or
accelerator cavity misalignment is fixed to 0.lmm. "MA”
is MisAlignment.
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Figure 5: Emittance growth averaged for 100 kinds of jit-
ters (K value) about 60 misalignment.
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Figure 6: Emittance growth averaged for 100 kinds of
beam position jitters in each 60 kinds of misalignments.
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Figure 7: Emittance growth averaged for 100 kinds of
bunch charge jitter in each 60 kinds of misalignments.
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Figure 8: Frame position data measured by Photo-Diode
(left-most) and emittance at the linac end in case of default
measured misalignment, 2 times misalignment at the sector
joint, 4times misalignment at the sector joint, and 8 times
at the sector joint.
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