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Abstract

A new 1 GeV linac with a C-band (5.7 GHz) high gradient accelerator was constructed as a compact, reliable, and low-
cost beam injector for the NewSUBARU synchrotron radiation facility. In order to reduce the number of klystrons and to
utilize RF power effectively, the 50 MW output power from the klystrons was multiplied by a factor of 4 using a pulse
compressor and fed to four 2 m traveling wave accelerating tubes to obtain 250 MeV acceleration energy. Four sets of
these are used to accelerate the beam to 1 GeV. Since the beam output is at 1 Hz, the change in characteristics due to heat
generation is negligible. Therefore, the pulse compressor and waveguide components were designed to be as simple as
possible, and the cooling water of 28°C was applied uniformly without individual precision temperature control systems.
RF conditioning was started in January 2021, and operation at the rated RF power became possible in about one month.
In the middle of February, we started the electron beam conditioning and confirmed that the electron beam was accelerated
to 1 GeV as expected. The characteristics of the beam after acceleration were measured; the energy stability was 0.04%,
the bunch energy spread was 0.14%, and the time width was 350 fs, all of which were found to be satisfactory. The
injector linac has been stably operated for user operation of NewSUBARU.
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Figure 1: Layout of NewSUBARU new injector linac.
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Figure 2: Configuration of C-band accelerator system. Typical pulse waveform is also shown.
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Figure 5: Trend graph of the charging voltage and the vacuum pressure, during the 2 weeks of RF conditioning at CB4.

The green line in upper figure means the RF pulse width.
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Table 2: Nominal Operation Parameters and Measured
Acceleration Energy for CB1-CB4

Parameter CB1 CB2 CB3 CB4
Charging 45 kV 47kV 44 kV 50kV
voltage

Klystron 44MW  47TMW  38MW 50 MW
output

Accel. energy 236 MV 236 MV 225MV 247 MV
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