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Abstract

The 7-GeV electron-positron injector linac at High Energy Accelerator Research Organization (KEK) has operated for ap-
proximately 5000 hours per year, continuously injecting electrons and positrons into two light sources (PF Ring, PF-AR) and an
elementary particle collider (SuperKEKB). Since the injector began beam injection operation in 1982, it has undergone various
modifications while continuing its operation. The operational mode has significantly changed according to the past experimen-
tal projects, and various characteristics have appeared in the operation statistics. In elementary particle physics experiments,
electrons and positrons have been injected into the TRISTAN, KEKB, and SuperKEKB rings. The injection beam requirement
varied greatly for each project, leading to larger failure rate during the early stages of each project. However, gradually, appro-
priate measures were taken, allowing for smooth operation. With reference to this operation statistical information, it is expected
that optimization of injection operation will be achieved by balancing the demands of both particle physics experiments and

photon science experiments, which have significantly different user requirements.
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Figure 1: Accelerator and beamline layout of the electron and
positron accelerator complex.
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Figure 2: History of electron/positron accelerator projects operated by the injector LINAC.
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Figure 3: Yearly operational statistics of the injector LINAC.
Operation hours (green), failure rate (blue), injection stop rate
(red) are shown. Certain failures do not directly cause the in-
jection stop.
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Table 1: Required Injector Beam Parameters

Beam Positron  Electron

Beam energy 4.0 7.007 GeV
Normalized emittance ye,;,, ~ 100/15 40/20 pm
Energy spread 0.16 0.07 %
Bunch charge 4 4 nC
No. of bunches/pulse 2 2

Repetition rate 50 Hz
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Figure 4: Single injector LINAC behaves as four virtual accel-
erators (VAs) to inject their beams into four separate storage
rings. Each VA would be associated with several independent
beam feedback loops.
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Figure 5: Breakdown statistics of the injector linac operational
failures with failures in blue bars and injection stops in red
bars.
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Figure 6: RF trips (red) and failures (blue) at the injector linac.
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