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In this study, the counter-facing plasma focus (CFPF) device was investigated in order to
reveal the basic properties and to obtain the guideline for high average power output as a
plasma light source. The method of CFPF was designed for producing high energy density
(HED) plasma with long pulse width, high efficiency and high average output power. In this
research, the verifications of the important elemental technologies were promoted aiming for
the industrial application of CFPF device.

The CFPF device had a pair of plasma focus electrodes which was operated with a
counter-facing configuration. The focus electrodes consisted of 6-cathodes surrounding a
center anode drove multi-channel discharges. To realize the stable and repetitive operation,
the laser trigger system was introduced and experimented. The light emitting material such
as lithium was ablated by laser beams, and supplied simultaneously for multi-channel
electrodes with inductively insulated power supply. The experimental results showed
multi-channel discharges were occurred with low time difference. Also the results proved
HED plasma with long pulse width of ps order was generated with sufficient reproducibility.

One of the prior issues was stable material supply for repetitive operation in CFPF device.
Though lithium was installed on center anodes in conventional method, it is necessary to
improve it for removing influences such as joule heating on electrodes and heat load from
HED plasma to lithium. The outside and independent material supply method was devised
and introduced in CFPF experimental device. Experimental results with operation using new
supply method showed output power were equal or greater than that of conventional method.
These results meant multi-channel discharges could start almost simultaneously and HED
plasmas could be generated substantially even using the material supply out of electrodes,
namely, from the unconcerned position of the electric discharge.

Moreover, basic properties such as characteristics of laser ablation, initial plasma, HED
plasma and emitted lights were investigated with both of experimental and analytic
approaches. Also the experiments for realizing the repetitive operation such as energy
regeneration, thermal estimation of electrodes and electric recovery time were carried out.
Taking into account of these results, fundamentally the output power from HED plasma was
considerably high during a long time up to ps. In addition, lights could be emitted with high

spectrum purity, high energy efficiency from the plug to plasma and repetition capability of




more than 1kHz. It is clarified that CFPF device had much advantages for high repetition
operation in practical use.

In summary, CFPF device could be introduced laser trigger system with multi-channel
discharges and method of plasma material supply out of electrodes, and could be driven using
energy regeneration power supply system. Experimental and analytic results indicated it was
possible to produce HED plasma with high average output and high efficiency. Moreover, it
was expected to generate the lights with smaller wavelength or the particles such as neutron
with high flux when inlet energy could be increased. It was also expected that possibility of

industrial application of HED plasma would be raise remarkably in various fields.
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