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In this work we present the result of the MD simulations on the stability of the
TiO2 nanoclusters supported on the hematite surface. The clusters have been selected
basing on their structures cotaining 2, 3 or 4 Ti atoms. The initial configuration of the
slusters have been determined basing on the in-house developed algorithm based on
the Monte Carlo assumptions. In particular, the clusters have been randomly rotated
and translated within the supercell containing the hematite (110) surface. Then the
contacts have been evaluated and sreened with respect to the optimal distances
between the nanoclusters and the surface. Subsequently, the energy of the system was
evaluated using a very coarse DFT simulations in order to provide the most optimal
geometries and remove the most unstable from the set. This led to the collection of 20
initial geometries for each of the investigated nanoclusters.

Each of the nanoclusters have been then simulated with the MD approach on the
high level DFT method. The results allowed us to determine the most stable
configurations of the nanoclusters. The energy profiles were able to provide the data
on the reconstruction of the nanoclusters upon the interactions with the hematite
furfaces. We have determined the following possible mechanisms to be involved: (1)
the elekctrostatic interactions leading to the change of the orientation of the
nanocluster; (2) change of the bond order of the Ti-O bond; (3) the cleavage of the
oxygen bridge between two Ti atoms.

The next step is the determination of the role of the nanocluster-surface
interactions on the band structure of the most stable system configuration.
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