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Starting as a small laboratory with
only couple of personal computers in
2001, we have managed to build an
International Research Center for
Smart Materials, which covers several
broad research fields, ranging from
multiscale computer simulations to
advanced synthesis and cutting-edge
picodiagnostics techniques.
In 2015, a team of five researchers and
four PhD students won approximately US
$ 8 million in grants and published artides
in journals with a total impact factor of
146. We do believe that a synergy
between the traditional Russian route for
development of a research laboratory in
the form of a "scientific school" and
extensive international mobirrty for
researdiers lies at the heart of this
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Novel smart materials is one of the "foundation stones" for sustainable development of the mankind.
Rational producing of novel functional materials with necessary advanced properties (smart materials) should
include the following steps:
1) nanodesign - computer design of the nanoscale atomic structure of target material
2) synthesis of the designed materials
3) nanodiagnostics - characterization of the nanoscale atomic, electronic and magnetic structures of
the synthesized materials. We developed a "full-cycle" laboratory where all three steps are realized.
For nanodesign we are using multiscale computer modelling on the basis of various advanced
approaches starting from Molecular Dynamics and Semi- Empirical methods up to DFT and
Post-Hartree-Fock ab-initio approaches.
For synthesis (in addition to standard chemical routes) we are using solvothermal
methods, microwave assist synthesis, electrochemistry, ball-milling mechano- chemistry
and sonochemical approaches.
For characterization of synthesized materials nanoscale local atomic, electronic
and magnetic structures we are using advanced nondestructive methods including
X-ray absorption spectroscopy (XANES, EXAFS, RIXS, XES, XMCD), X-ray diffraction
(XRD), DLS, FTIR, UV-VIS spectroscopy, XPS, micro-XRF, optical fluorescense
spectroscopy, BET porosimetry, vibrating sample magnetometry, etc.

Education - the Center coordinates participation of Southern
Federal University as a partner institution to the MaMaSELF
consortium consisting of several leading European universities.
MaMaSELF is a two year European Master program in Materials
Science, which aims are to teach the application of "Large
Sea e ~cilities" for the characterization and development
of aavansed materials.
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