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General information

Nanomaterials occupy one of the leading places in searching for new promising materials suitable for functional electronics and alternative energy sources. Triple thallium chalcogenides with a strongly
anisotropic structure in the form of tightly bonded layer packages separated by weakly van der Waals interacted gaps, are favorable for the formation of the wide variety of nanostructures for different ap-
plications [1]. Therefore, at the stage of searching for new materials that would be characterized by predictable and controlled physical properties, we propose to investigate the evolution of electronic

Qroperties of TlInS, material depending on its thickness (the number of monolayers). b,
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Fig. 2. Electronic band struc- f
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Fig. 1. Primitive cells of the bulk crystal (a) and structures with 1 (b), 2 (¢)
and 3 (d) layers of TlInS,.
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Fig. 3. Theoretically calculated the real (¢') and imaginary (&) parts of the dielectric function vs. photon energy for bulk,
1 layer, 2 layers and 3 layers of TlInS, in the XX, YY and ZZ directions = {’
& Conclusions. Physical properties of the T1InS, crystal in nanolayered form have been investigated theoretically using the DFT meth-\ e ;
od augmented by disperssion correction are reported and the obtained results are compared to the bulk material parameters. The de- g )
pendences of electronic and optical properties of the modeled material versus its thin-film thickness were simulated. The significant y
influence of the TlInS, slab thickness on its bandgap value was found. In addition, the real and imaginary parts of the dielectric func-
\tion vs. photon energy for 1 layer, 2 layers and 3 layers of TlInS, in the XX, YY and ZZ directions were presented. b . ' A
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