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Topological insulators (TI) are of great interest in the condensed matter physics [1,2].
Most studies concerning on the interacting TIs are focused on the zero temperature limit
[3]. However, finite temperatures can play a significant role. For example, a temperature
change of the order parameter affects the self-energy of the electrons and thereby can in-
fluence topological properties of the system. We present results of our theoretical studies
on how correlation affects the phase diagram of the TI at finite temperatures [4]. The TI
is described by the Kane-Mele (KM) model which possesses a non-trivial topology due to
a complex next-nearest-neighbor hopping amplitude. Correlation effects are included by
adding the local Coulomb interaction between itinerant electrons of the KM model and
localized spinless fermions as in the Falicov-Kimball model. Because of the interactions
the itinerant electrons form the charge density wave (CDW) at zero and low temperatures.
The topological Hamiltonian approach and local approximations were used to determine
an analytical condition for the change of the topological phases. The phase diagrams with
thermodynamic and topological phases were obtained within the Hartree and the Hub-
bard I approximations. A comparison of the results within these approximations allows us
to conclude that local correlations play a crucial role for the existence of the topological
states and they cannot be omitted. The correlation effects, which are included within the
Hubbard I approximation, reduces existence of the non-trivial topological phase to the
bounded, finite region inside the CDW phase on the phase diagram. Moreover, there is a
purely correlations-driven phase transition into the topologically trivial Mott insulator if
the CDW is absent.
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