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Abstract

X-band accelerator cavity system is one of the answers to the demand of constructing a compact linear accelerator,
or improving accelerating gradient thanks to its efficient acceleration due to higher shunt impedance and shorter
filling time. Conventional C-band dummy loads utilize the SiC absorber and a small structure inside for RF
attenuation, which are often subject to discharge for a longer pulse. Moreover, it normally takes time to procure a
large amount of ceramic material. We have been developing an X-band waveguide-like SUS430 dummy load. We
decided on a spiral-shaped load to achieve a shorter length maintaining a sufficiently large attenuation due to its
conductor loss, which has been confirmed by low power measurements. Moreover, this is expected to have reliability
in terms of stability and vacuum property thanks to its simple structure. The current status is that we performed
commissioning with high power, at most a 100 MW power with compressed pulse. The results look promising in
terms of vacuum property, voltage down frequency, and temperature increase. In this report, we summarize the

design, manufacturing process, and the high-power commissioning results of the dummy load.
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Figure 1: Design of the spiral-shaped dummy load.
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Figure 2: Manufacturing process of the spiral-shaped
dummy load.
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Figure 3: Comparison in reflection property (S11) between
high-power model load data (blue) and simulation (red).
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Figure 4: Typical waveforms of klystron voltage (blue) and
current (cyan) as well as RF pulse of klystron output
(green) and return (magenta).
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Figure 5: Setup A in the high-power commissioning. The
modulator applies about 270 kV voltage to the klystron,
which generates 20 MW power at most based on its
specification. Four CCGs (CCG1 to CCG2) monitor the
vacuum pressures.
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Figure 6: Commissioning history during the dummy load
conditioning. (1st (2nd) week in the top (bottom) figures)

Table 1: The Measured Amplitude for the Klystron
Forward (FWD) and Backward (BWD)
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Figure 7: Setup B in the hlgh—power commissioning. The
pulse compressor is installed upstream to the dummy load.
Two directional couples are installed upstream and
downstream the pulse compressor.
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Figure 8: Time variation of the output power (top) and

phase (bottom) for the X-band pulse compressor.
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