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STUDYON THE ELECTRIC STRUCTURE AND OPTICAL ELECTRICAL
CHARACTERISTIC OF MoTe,
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(School of Mathematic and Physical, Jinggangshan University, Ji’anJiangxi 343009, China)

Abstract: In this paper, the first-principle of ultra-soft pseudopotential method of density functional theory is used
to theoretically calculate the energy band structure, energy density and optical properties of MoTe,. The results
show that MoTe, is a semiconductor material with an indirect band gap and the bandgap width is1.066eV. The
formation of the valence band and the conduction band is caused by the valence electrons of Mo and Te.
Specifically, the formation of the valence bands by the 5s4p states of Mo and the 5s5p states of Te play different
roles, the conduction band formation, the 4dstate of Mo and Te have a greater effect, other states has only a little
effect. Through the calculation and analysis, the optical properties of MoTe, can be obtained: dielectric function,
complex refractive index, energy loss function and so on. It is found that MoTe, has a strong absorption of visible
photons in the ultraviolet region with a maximum absorption coefficient of 2.84x10°cm™. MoTe, has a resonance
phenomenon at about 16.40eV, and the resonance between electrons is very weakin other regions. The optical
properties of MoTe, lay a foundation for its role in the fabrication of microelectronics and optoelectronic devices,
which can provide theoretical reference for further study of MoTe, material in the future.
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Fig.2 The band structure of MoTe,
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Table 1 The energy value of E, and E. of MoTe; in the K points

G A H K G M L
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