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Abstract

For experiments on both elementary particle physics and synchrotron radiation science, the KEK electron/positron
injector linac provides up to 7 GeV electrons and 4 GeV positrons to four storage rings (SuperKEKB HER/LER, PF ring,
and PF-AR) by means of simultaneous top-up injection. Especially low emittance and high charge beams are
indispensable and must be injected stably against short beam lifetimes less than 10 minutes in the LER and HER.
Therefore, new pulsed magnets with large apertures, fast kicker magnets, S-band high-gradient accelerating structures
and intelligent beam control by machine learning have been introduced to upgrade the injection performance. In this

report, we show the outlines of the upgrade and the present status of the improved performance.
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Table 1: Injection Beams Required for SuperKEKB

positron (LER) electron (HER)

Beam energy [GeV] 4.0 7.0
Normalized emittance [um] 100/15 40/20
(horizontal/vertical)

Energy spread [%] 0.16 0.07
Bunch charge [nC] 4 4
Bunch number per pulse 2 2
Repetition rate (max) [Hz] 23 25
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Figure 1: Component layout of the KEK injector linac.
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Figure 2: Energy gain diagram.
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Figure 3: Positron generator.
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Figure 5: Large-aperture pulsed quadrupole magnets at the
entrance and exit of J-ARC.
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Figure 6: Large-aperture pulsed quadrupole magnet
installed in the positron capture section.
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Figure 7: Orbits and charges of the positron beams (Top)
before and (Bottom) after installation of the large-aperture
quadrupole pulsed magnets and beam control by machine-
learning. Blue and green closed circles show the data of 1%
and 2™ bunches, respectively.
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Figure 8: Fast vertical kicker magnet at the end of the KEK
injector linac.
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Figure 9: Design of the beam extracting section for the new
beam diagnostic line.
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Figure 10: Simulations of HER beam injection efficiency
improved by using the new ECS in the HER beam transport
line.
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Figure 11: S-band high gradient travelling-wave-type
beam-accelerating structures installed in the beam line.
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