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Since the discovery of three dimensional topological insulators (TIs), the time-reversal
symmetry breaking and surface band gap opening have been considered as core ingredients for the
observation of novel phenomena, like image magnetic monopole or quantum anomalous Hall effect
(QAHE). There are two approaches used to break the time-reversal symmetry in TIs or at their
surfaces: the doping by transition-metal atoms and magnetic proximity effect. The latter approach
based on formation of magnetic insulator (MI) films on the TI surface has several advantages against
the former one such as spatially uniform magnetization and absence of the dopant-induced scattering.
Recently it has been demonstrated that the MI/TI heterostructure characterized by out-of-plane
magnetization and massive Dirac state with the gap of ≈100 meV can be achieved due to spontaneous
formation of new MI 2D phase of MnBi2Se4 on the surface of TI [1]. This technique also allows
realization of recently proposed planar MI/TI heterostructures on base of related compound
MnBi2Te4 [2,3] In fact, both MnBi2Se4 and MnBi2Te4 compounds, predicted to have the same
crystal and magnetic phases [4], are structurally and compositionally compatible with a number of
the tetradymite-like TIs and therefore are of great potential for construction of the 2D MI/TI
heterostructures characterized by non-trivial Chern number. Bulk phases of these van der Waals
materials being insulators with interlayer antiferromagnetic coupling for magnetic moments on Mn
atoms demonstrate band inversion which makes them antiferromagnetic topological insulators
(AFMTI). The AFMTI phase was predicted to be a playground for different fundamental phenomena
such as half-integer quantum Hall effect and axion electrodynamics, therefore the discovered
MnPn2Ch4 systems can be a solid platform for their realization. The revealed mechanism of the 2D
MI/TI interface formation can be expanded to understanding of atomic structure of the MBE grown
thick MI films on the substrate of layered topological insulators of the Bi2Se3 family [5].
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