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Abstract :

In this study, we show from helium (He) plasma irradiation to tantalum, titanium, and niobium
surfaces that morphology changes in nanoscale occur on all the metals. In particular, from
systematic irradiation experiments, it is identified that fuzzy nanostructures are grown on all the
metals. The necessary conditions for the morphology changes are discussed based on the
experimental results. In addition, heat diffusion across the fuzzy nanostructured tungsten (W) layer
formed by helium plasma irradiation was measured using a pulsed light heating thermoreflectance
method. By observing the heat diffusion across the nanostructured tungsten layer with a short (1
ns) laser pulse heating, the averaged thermal conductivity of the nanostructured layer was deduced
to be ~1.5 W/mK, which is ~1% or less of that of pure (ideal) W. Furthermore, photocatalytic
activity of the oxidized helium plasma irradiated titanium samples with nano-cones and
microstructures were assessed by the hydrogen production from aqueous methanol solution. It is
shown that the He plasma irradiation increases the photocatalytic activity more than double.
Nitrogen mixture plasma irradiation to titanium (oxide) was conducted for doping nitrogen, which
has been regarded as method to create visible light reactivity. It is shown from X-ray photoelectron
spectroscopy (XPS) analysis that nitrogen doping has been successfully conducted under specific

conditions.
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