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Abstract

The next-generation synchrotron radiation facility, NanoTerasu, uses 40 C-band disk-loaded accelerators to accelerate
electron beams up to 3 GeV. The high power RF supplied to the accelerating tubes is generated by a pulse klystron with
an output of 50 MW, and is supplied to the two accelerating tubes after compressing the time width and increasing the
peak intensity using a RF pulse compressor. The RF pulse compressor consists of two low-loss cavities and a 3 dB hybrid
coupler. Considering the required pulse width (300 ns) and multiplication factor (4x), as well as the installation space and
manufacturing cost, the cavities are cylindrical cavities with TEO, 1, 20 mode, which are coupled with the H surface of a
rectangular waveguide and two coupling holes. A frequency tuner is provided on the end face of the cavity to precisely
match the resonance frequencies of the two cavities to suppress RF reflections. This type of RF pulse compressor was
first developed at SACLA in RIKEN Harima and is used at SACLA and the NewSUBARU New Injector. In March 2022,
the fabrication of 20 similar high-frequency pulse compressors was completed at NanoTerasu, and the measurement
results of high-frequency characteristics will be reported.
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Figure 1: External view of the pulse compressor.
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Table 1: Specifications of the Pulse Compressors at
NanoTerasu

Frequency 5.712 GHz
Resonance mode TEO, 1, 20
Q factor =180,000
B 1=+l
VSWR =1.10

RF opeating conditions Input:50 MW, 2.5 us

Output: 350 MW[peak]
Repetition: 25 pps
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Figure 2: Q factor for each cavity.
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Figure 3: Coupling coefficient B for each cavity.
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Figure 4: Frequency change per rotation of the frequency
tuner.
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Figure 5: Example of the VSWR characteristics.
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Figure 6: Q factor for each pulse compressor after

assembly.
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Figure 7: Coupling coefficient B for each pulse compressor
after assembly.
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Figure 8: Example of change in resonant frequency and
VSWR when vacuum was repeatedly pulled and opened to
the atmosphere.
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Figure 9: Block diagram of the pulse compression
measurements.
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Figure 10: Waveform after the pulse compression,
measured by a oscilloscope.
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Figure 11: Power gain of the pulse compression, as a
function of the drive frequency.
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