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Transportation of dust particles by solitary-wave electric field in plasma
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We have developed new bottom-up process for the fabrication of nanoparticle compos
ite thin films in dusty plasma. We have obtained three main results. (i) We produced dust particles in rea
ctive discharge plasma. The appearance of dust particles leaded to an increase in number density of Ar met
astable atoms, and this is due to the drastic change of plasma parameters such as electron temperature. We

also observed the void structure in dust-particle cloud, which is well explained by the effect of ion dra

g force acting on the dust particles. (ii) We succeeded in the transportation of dust particles by applyin
g the external electric field. The dust particles dynamically moved from the bottom ion-sheath region to t
he upper substrate which is located more than 1 cm away from the bottom ion-sheath region. (iii) We deposi
ted nanoparticle composite thin films, where crystalline Si nanoparticles of 6-11 nm diameter were produce
d in plasma, and they were successfully transported to the substrate.
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