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Energy transfer process and function control of a plasma with multi-phase
matters
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Fundamental processes of a plasma with multi-phase matters, in which solid,
liquid, gas, and plasma appear simultaneously in a narrow region were investigated. The vapor
shielding effect of high heat flux pulsed plasma on tungsten (W) samples deposited with thin
aluminum films was successfully reproduced by the PIC simulation code (PIXY). In a sub-atmospheric
helium (He) arc discharge device, it was shown that W nanoparticles were formed by the cooling of W
evaporation particles generated from the discharge electrodes due to interaction with the cold He
gas. In addition, it was found that W nanoparticles formed clusters and deposited on the W sample,

resulting in blackened surface nanostructures.
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