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Abstract

A pulsed power supply is used in the accelerator to generate high power pulses of high voltage and high current. Two
types of circuit elements are used to store the energy required for high-power pulses: capacitors and inductors. Among
them, there are various types of capacitors in terms of materials and structures, and their capacitance varies with applied
voltage and temperature depending on the properties of the materials. In this paper, we report the evaluation of the voltage
and temperature dependence of the capacitance of several types of capacitors.
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(b) Measurement of voltage dependence of capacitance e — e

Figure 3: Voltage dependence of capacitance.
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Figure 6: Waveform of discharge to a resistive load.

Table 2: Voltage Dependence of Capacitance

Film Film Ceramic Mica
capacitor ~ capacitor  capacitor  capacitor
A B

Capacitance 98.17 98.30 1.305 10.52

before

charging [nF]

Charge voltage 2.999 10.123 49.910 14.772

(kV]

Charge energy  0.4413 5.037 1.625 1.148

[J]

Energy 0.4429 5.041 1.504 1.169

consumed by

resistive load

[J]

Capacitance 0.4% 0.1% -7.4% 1.9%

change rate
[%]
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Figure 7: Waveform of discharge to a resistive load.
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