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Abstract :

For saving resources in the world, “material surface modification” is widely performed as one of
the effective methods. A nitriding technique for forming a nitrided layer on the surface of a metal
or resin is used to improve wear resistance and corrosion resistance. In addition, the
microfabrication of the surface contributes to the improvement of the catalytic property due to the
increase of the surface area. This study aims to develop innovative surface modification
technologies that use environmentally friendly gases such as nitrogen and helium.

First, we applied the detached plasma technology developed in magnetic confinement fusion
research to the field of nitriding. To perform the radical nitridation capable of high-quality film
formation, high-density nitrogen radical generation was attempted by dissociative recombination
instead of dissociative excitation process in NAGDIS-T, which has long connection length magnetic
field. By using a Langmuir probe and a spectrometer, plasma and neutral particle characteristics
were estimated.

In addition, it is known that helium plasma irradiation forms nanostructure (fuzz) on various
metals in the fusion research. In recent years, a phenomenon in which fuzz explosively grows to
millimeter size has been discovered by simultaneously irradiating metal particles. We investigated

the growth mechanism with the goal of creating new catalyst materials.
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