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Abstract: In this paper we consider several general questions and problems related to self-assembly and self-organization on plasma-exposed surfaces. 
We are dealing here mainly with the case of low temperature plasma that can be produced in magnetrons, vacuum arcs and microwave sources. Such 
kind of plasma is very promising environment for the advanced nanotechnology, and its potential in promoting and controlling self-assembly and self
organization on plasma exposed surfaces is very large. Recent investigations, referenced in this work, have shown that the self-assembly and self
organization in low-temperature plasmas can be very effective and versatile tool for the production of complex nanostructures on surfaces. We discuss 
here several problems and possible features of self-organization in low-temperature plasmas, and indicate some possible ways for the future development 
and investigations. 

Spontana organizacija V svetu plazemske nanoznanosti: 
pristopi k numericni simulaciji procesov na povrsini 

materialov, ki SO izpostavljeni nizkotemperaturni plazmi 

Kjucne besede: plazma, magnetron, mikrovalovi, obi ok, nanoznanost, nanostrukture, spontana organizacija 

Izvlecek: V prispevku obravnavamo nekatera splosna vprasanja, ki se pojavljajo pri razumevanju procesov spontane organizacije atomov na povrsini 
materialov, ki so izpostavljeni nizkotemperaturni plazmi. Osredotocimo se na plazmo, ki jo ustvarimo z naslednjimi razelektritvami: magnetronsko, mikrov
alovno in oblocno. Taksna plazma predstavlja obetavno okolje za sodobne nanotehnologije, saj omogoca sirok izbor parametrov, ki so potrebni za 
vzpodbujanje rasti nanostruktur in spontano organizacijo atomov na povrsini razlicnih materialov. V prispevku povzemamo rezultate najnovejsih raziskav, ki 
jasno kazejo, da je s tovrstno plazmo mogoce vzpodbuditi rast dobro orientiranih nanostruktur, ki imajo lahko zelo zapleteno strukturo. V prispevku tudi 
komentiramo navajamo in komentiramo nekatere tezave, s katerimi se soocamo pri sintezi tovrstnih materialov in nakazujemo mozne prihodnje poti 
raziskav na tem podrocju. 

1 Introduction 

The methods of synthesizing complex large-scale nanode
vices and extra-large arrays of nanostructures /1, 2/, large 
arrays of carbon nanotubes /3, 4/ and nanowires / 
5,6,7,8/, nanoparticles /9/, various other nanostruc
tures /10, 11,12/, nanofiber /13/, nanotips /14/ and na
nobelts /15, 16/ based on self-organization and self-as
sembly of complex nanosystems on low temperature plas
ma-exposed surfaces is one of the most promising ways 
for synthesizing complex surface-based nanosystems. This 
technology may be also affectively applied to synthesizing 
various coatings /17, 18/, nanowire-based probes 
/19,20/ and sensors /21, 22, 23/, for bacteria degra
dation and other biology-related issues /24, 25/. The low
temperature plasma and plasma-based processes are very 
suitable for various techniques of nano-synthesis 
/26, 27, 28, 29/, forfunctionalization /30, 31/ and treat
ment /32, 33/ of various structured materials and systems 
/34/, including textile /35,36/, fabrics /37,38/, nano-

membrane systems /39/ and various materials such as 
polyolefines /40/, polyamides /41/, graphite-polymer 
composite /42/, nanocomposite diamonds /43/ and na
notubes /44/. The microwave plasma and microwave plas
ma - based equipment /45,46/, as well as magnetrons 
/47, 48/, setups with radio-frequency inductively coupled 
plasmas /49, 50/ and vacuum arc setups /51 / appeared 
to be the most promising environment and setups for these 
processes /52, 53/. Precise control of self-organization 
is very important for all processes and all techniques, but 
some applications such as those based on complex-shape 
nanowires /54/, as well as nanowires for solar cells 
/55, 56/ require especial attention to the controllability; 
as a result, researchers pay a great attention to the char
acteristics, regimes, and properties of the plasma-gener
ating equipment /57, 58/. 

In this situation, the studies on general question of self
assembly and self-organization on plasma-exposed surfac
es are of greatest interest /59, 60/. The complex sophis-

283 












