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Abstract

High power pulsed electron beam generator "ETIGO-IV”, with a maximum output voltage of 400 kV, and a current of
12 kA and a pulse width of 120 ns, is located at the Extreme Energy-Density Research Institute at Nagaoka University of
Technology. It has been used for research on high-power microwave and high-power X-rays. Currently we are developing
a new source that is 1/20 the weight and 1/10 the size of "ETIGO-IV” but has similar output. The new source will consist
of a battery charger, a Tesla transformer, a gap switch and a folded PFL. In this study, the prototype version of the Tesla
transformer which is one of the most important parts is tested and simulated. As a result, a boost ratio of 5.9 and an
energy transfer efficiency of 63% were achieved by the Tesla transformer.
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Figure 1: Schematic drawing of a proposed pulsed power
source.
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Figure 2: Schematic drawing of a coreless Tesla trans-
former.
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(a) Primary coil (Left: Spiral type, Right: Layer type)
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(b) Secondary coil

Figure 3: Tesla transformer which was designed as minia-
ture model.
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Figure 4: Test circuit of the Tesla transformer.
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Figure 5: Structure model of the Tesla transformer for sim-
ulation. (Left: Primary coil, Right: Secondary coil)
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Figure 6: Circuit model of the Tesla transformer for simu-
lation.
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(a) Voltage waveform of capacitor C in primary side
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(b) Voltage waveform of capacitor Cg in secondary side

Figure 7: Voltage waveform of primary and secondary cir-
cuits of the Tesla transformer.
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