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New developments in materials processing by sub-atmospheric pressure arc
discharge: high-speed formation of He-induced fiber-form nanostructures
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Fiber-form nanostructures formed on the surface of metallic materials by
helium (He) plasma irradiation are close to a perfect black body and have excellent performance in
applications such as heat dissipation materials and catalysts, but high-density plasma is required
for their formation. In this study, we developed a technique for high-speed formation of fiber-form
nanostructures by generating a sub-atmospheric He arc discharge that produces high-density plasma in

a simple apparatus. By optimizing the negative bias voltage applied between the vacuum vessel and
the tungsten (W) substrate, it was clarified that surface blackening W could be obtained by forming
fiber-form nanostructures after a He arc discharge irradiation time of about 10 minutes.
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