
Properties of nano-islands formation in nonequilibrium reaction-di�usion
systems with memory e�ects
S. Kokhan and D. Kharchenko
Institute of Applied Physics, National Academy of Sciences of Ukraine, 58
Petropavlovskaya St., 40030 Sumy, Ukraine, E–mail: kokhan@ipfcentr.sumy.ua

We have studied dynamics of islands formation of the adsorbate using gen-
eralized approach including persistent motion of particles having �nite speed
at initial stages and di�usion kinetics at �nal ones. It was found that stabiliza-
tion of nano-patterns in such class of reaction-Cattaneo models is achieved by
noneqilibriumchemical reactions. It was found that during the systemevolution
pattern selection processes are realized.We have shown that possible oscillatory
regimes for islands formation are realized at �nite propagation speed related to
nonzero relaxation time for the di�usion �ux.

Our results can be used to describe formation of nano-islands at processes
of condensation from the gaseous phase. Despite we have considered a general
model where relaxation time τJ for the di�usion �ux is small but nonzeroth val-
ue, one can say that condensation processes with formation of metallic islands
can be described in the limit τJ/ω−1D . 10−3 (here ωD is the Debye frequency),
whereas nano-islands formation with τJ/ω−1D ∼ 10−1 ÷ 10−2 is possible for so�
matter condensation (semiconductors, polymers, etc.).


