
Nanostructured surfaces

Abnormal nano-sized adsorbate islands growth 
in a model of adsorptive multilayer system

D.O.Kharchenko, V.O.Kharchenko

Modeling of Radiation Effects and Microstructure Transformations Transfer in 
Construction Materials, Institute of Applied Physics, Natl. Acad. of Sci. of 
Ukraine. Petropavlivska, 58, Sumy-40000, Ukraine. 
E-mail: dikh@ipfcentr.sumy.ua

We develop previously proposed approach for adsorptive monolayer systems
manifesting  formation  of  nano-sized  adsorbate/vacancy  islands  at  condensation
from a gaseous phase [1]. In this study we propose a generalized model for nano-
sized islands growth in substratum-mediated adsorption multilayer systems [2]. It
is shown that dynamics of a surface coverage of n mono-layers 
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takes  into  account  free  diffusion  of  adatoms  and  rearrangement  of  interacting
adatoms. It is shown that the system manifests cascade of first order transitions
related  to  the  number  of  growing  atomic  layers.  We have  found  that  pattern
formation on low layers  is  governed by a rate  of adatom transference between
neighboring layers. Critical coverage and critical island size governing adsorbate
islands  formation  are  defined.  Anomalous  dynamics  of  adsorbate  island  size
growth  and  a  crossover  of  dynamical  regimes  are  discussed.  Distributions  of
adsorbate/vacancy islands over their sizes are studied in details. It is shown that the
linear size of vacancy/adsorbate islands varies from 20 to 100 nm. 
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