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Abstract

The SuperKEKB project is aiming at the peak luminosity of 40 times higher than that by the KEKB project. Toward
SuperKEKB based on the nano-beam scheme, the electron/positron injector linac is now under upgrade for achieving a
high intensity and a small emittance beam. For the low emittance and high intensity electron beam generation, we have
developed the new rf gun based on the noble scheme of quasi-travelling wave side-coupled rf cavity and the new laser
system. To increase the positron capture efficiency, the flux concentrator and large aperture S-band accelerating structure
have been manufactured and installed into the beam line. For the stable and fine beam control, many new devices are now
under development like the high precision BPM readout, fast rf monitor, rf deflector, and so on. The linac beam
commissioning started in the last October. The obtained maximum electron and positron bunched charges were 5.6 nC
and 0.18 nC, respectively, before summer shutdown. We report the injector linac commissioning status and future plan
together with the upgrade outline.
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Figure 1: Layout of SuperKEKB injector linac.

Table 1: Main Parameters of KEKB and SuperKEKB
Injector Linac

KEKB SuperKEKB
e- et e- et
Beam energy 8 3.5 7 4
(GeV)
Bunch charge (nC) 1 1(10%) 5 4(10%)
Normalized vertical 100 2100 20 20
emittance
(mm-mrad)
Normalized 100 2100 50 100
horizontal
emittance
(mm-mrad)
Energy spread (%) 0.05 0.125 0.08 0.07
Bunch length (mm) 1.3 2.6 1.3 0.7
# of bunch 2
Maximum beam 50

repetition (Hz)

*: Primary electron beam for positron production.
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Figure 2: Emittance preservation with and without beam
orbit manipulation for SuperKEKB injector linac. The
green colored dotted lines show the required normalized
emittance.
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Figure 3: Layout of the new rf gun, laser hut, and
chicane at the injector section.

Figure 4: Bunch length measured by the streak camera
downstream of chicane. Left and right figures show the
results without and with bunch compression,
respectively.
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Figure 5: Electron beam profile measured by the screen
monitor installed at the center of J-ARC. Left and right
figures show the result without and with bunch
compression at chicane, respectively.

Figure 6: Example of quadrupole scan measurement for
electron beam emittance evaluation. Squared horizontal
beam size as the function of excitation current to the
quadrupole magnet is plotted (red) together with fitted
curve (green).
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Figure 7: Electron beam charge history measured at the
several typical locations since October 2014.
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