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Abstract

The ILC (International Linear Collider) is a linear accelerator with a total length of about 30 km, and will carry out
electron-positron collision experiments at the highest energy that can be achieved at present. A multi-beam klystron
system will be installed in the main Linac of the ILC project. RF power for generating an accelerating electric field in the
superconducting accelerating cavity is composed of a multi-beam klystron and a klystron power source for driving the
multi-beam klystron. The klystron power supply is called a Marx modulator and generates a pulse voltage of 120kV 140A
1.9ms and supplies it to the cathode of the multi-beam klystron. Small size, low cost and high reliability are required. The
MARX modulator of the prototype power supply requires a withstand voltage of 2.4kV for the SiC MOS-FET and SiC
diode, and is configured by connecting two elements with a withstand voltage of 1.2kV in series. In this research, we have
developed a MARX modulator for ILC equipped with a 1.7kV-SiC-MOSFET with a high device breakdown voltage of
40% or more in order to further improve reliability. We will also evaluate the device temperature in continuous operation
and report the evaluation test of the MARX modulator for ILC.
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Figure 1: Typical MARX power supply configuration.
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Table 1: MARX Modulator Specifications
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Figure 2: MARX board photo.
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Figure 3: Output voltage of MARX board with variable
PWM duty.
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Figure 4: Simulation circuit of PWM duty change.
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Figure 5: Simulation results.
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Figure 6: Measured output waveform at soft start.
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Figure 7: Output voltage waveform of each board
(horizontal axis duty).
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Figure 8: Repetition frequency and heat sink temperature.
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