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Non-equilibrium plasmas have attracted much attention because of their excellent 

physical behavior and chemical reactions. Here I present several topics on utilization 

of these features in the plasma structure control and the new-concept plasma process 

for novel nano-bio materials. 

First, several novel methods to control plasma structures, such as electron 

temperature gradient (ETG) [1] and flow velocity shear [2] in magnetized non- 

equilibrium plasmas, have been developed. Using these controlled ETG and flow 

velocity shear, the excitation and suppression mechanisms of the ETG driven 

instability (ETG mode) are clarified. Furthermore, the nonlinear coupling of the 

high-frequency ETG mode and the low-frequency drift-wave mode is investigated 

using the bispectral analysis, and consequently, it is found that the energy of the ETG 

mode is transferred to the drift-wave mode via the multi-scale nonlinear interaction.  

Second, the new-concept plasma process is developed to create innovative nano-bio 

materials using plasma-liquid interface [3], which is promising reaction field from the 

viewpoints of physical, chemical, and biological reactions. Size- and structure- 

controlled gold nanoparticles (AuNPs) covered with DNA are synthesized using a 

pulse-driven gas-liquid interfacial discharge plasma [4] for the application to 

next-generation drug delivery systems. On the other hand, highly-ordered periodic 

structures of the AuNPs are formed by transcribing the periodic plasma structure to 

the surface of the ionic liquid, where the spatially selective synthesis of the AuNPs is 

realized. This phenomenon is well explained by the reduction and oxidation effects of 

the radicals which are generated by the non-equilibrium plasma irradiation to the 

ionic liquid and resultant dissociation of the ionic liquid [5].  
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