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Soft condense matter’s most striking property is
its abili ty to self-organize - to creae spatially oriented or
periodic states on nano- and mesoscopic scae[1].

(i) A novel and simple gproach of sef-
organized fabrication of two dmensiona mesoscopic
networks with the feaure size down to 50 nm has been
developed. The technique is based on the self-organized
patterning in a thin layer of complex liquid (polymer
solution) in the presence of humid atmosphere. Two
dimensional mesoscopic  honeycomb-shaped carbon
structures were produced by high temperature anneding
of nitrocdlulose preaursors|[2].

The structured pdymer network was aso
utilized as a mask for further readive ion etching of
surfaces with epi-layer of GaAs|[3,4] and GaAs/AlGaAs d
-doped heterostructures [5]. These structures can be
considered as regular arrays of mesoscopic rings or 2-D
photonic band gap crystals.

The dedricd transport in the obtained structures
was gudied in atemperature range from 1.9 to 300K and
in pulsed magnetic fields up to 35T. A crossover from the
Mott variable range hopping to the Colomb-gap Efros-
Shklovskii variable range hoppng hes been observed
experimentally in mesoscopic cabon structures [2]. At
low fields, In(R/IRy) was propationa to B2 In the
intermediate range, the magnetoresistance was linea on
B. At high temperatures, if the hopping distance is
comparable to the locdization length, the observed small
negative magnetoresistancein our samples was consistent
to the wed-locdization picture. Magnetoresistance of
patterned GaAs/AlGaAs 6-doped structures was negative
[5], which was related to quantum interferencein hopping
regime. At B=0, the resistance showed typical behavior of
a two-dimensional hoppng. Below about 20 K, the data
followed the Mott variable-range-hoppng mechanism for
two dmensions.

(i) We used dblock-copdymer system, self-
assembled with L-B technique, to produce patterns at the
nanometer length scde. The micdlar size ad
intermicdlar distance was found to be ntrolled hy
variation of the mncentration of spreading solution and
moleaular weight of copdymer, which diredly related to
aggregation rumber of micdles. This structure was used
as a template for introducing metal nanopatterns on
semiconductor surfaces by readive ion beam etching for
magnetic storage systems [6] and DNA separation on a
flat surface[7] devices.

(i) We developed DNA moleaules positioning
on Si surfaceby simple physicd alignment process The
cillary forces applied by the recaling front of the
evaporating drop containing DNA molecule were used to
align them perpendicularly to the diredion of drying
front. This alignment was used as a predse DNA
moleaules loading technique on Si surface in a new

method o DNA separation [7]. We determined the
resolution related to loading width by the thicknessof the
line, which was approximately equal to the length of the
stretched DNA moleaules.
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