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Abstract

The electronic structure of MoS;/WS; Superlattice nanoribbons and the effects of biaxial tensile
stress and compressive stress on their electronic properties were studied by the first principle
method based on Density functional theory. The calculated results indicate that the MoS,/WS; su-
perlattice is a direct bandgap semiconductor material, and armchair MoS;/WS; nanoribbon is also
direct band gap semiconductor material. The band gap of MoS./WS: superlattice nanoribbons in-
creases with the increase of biaxial tensile stress, while the band gap width decreases with the in-
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crease of compressive stress. Through the analysis of band structure and partial density of states,
it is found that the energy states near Fermi level are mainly contributed by the d orbitals Mo and
W atoms and the p orbitals of S atoms.
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Figure 1. The structure of MoS,/WS, superlattice. (a) Front view; (b) Side view; (c) High
symmetry point of the first Brillouin zone
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Figure 2. The energy band structure of MoS,/WS, superlattice
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Figure 3. The structure of MoS,/WS, nanoribbon. (a) Front view; (b) High symmetry point

of the first Brillouin zone
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Figure 4. The energy band structure and density of state of MoS,/WS, nanoribbion
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Figure 5. The partial density of states of MoS,/WS, nanoribbion. (a) Partial density of states of Mo; (b) Partial density of
states of W; (c) Partial density of states of S
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Figure 6. The variation of bandgap width with stress of MoS,/WS, nanoribbion
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Figure 7. The partial density of states of MoS,/WS, nanoribbion under different stress: (a), (b), (c) represent the partial density
of states of Mo, W, and S atoms at ¢ = —2%; (d), (), (f) represent the partial density of states of Mo, W, and S atoms at ¢ = 2%
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