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THEORETICAL RESEARCH ON THE ELECTRIC STRUCTURE AND
OPTICAL PROPERTIES OF MoSe,

JIANG Li-peng, YUAN Jin-hong, MA Rui-hua, LIU San-san, XIN Xia, “"WU Dong-lan
(School of Mathematic and Physical, Jinggangshan University, Ji’an, Jiangxi 343009, China)

Abstract: Based on the first principle of DFT, the band structure, density of states and optical properties of MoSe,
are calculated, and the semiconductor and optical properties of MoSe, are analyzed according to the relevant
parameters. The analysis of band structure showed that MoSe, had a semiconductor material with an indirect band
gap width of 0.853ev. Which could be seen that the valence band played a major role of the 5s4d valence electron
of Mo and the 4s4p valence electron of Se through the density of state diagram, while the other valence electron
was less conduction band, and the conduction band was mainly composed of the 4d valence electron of Mo and
the 4s4p valence electron of Se. According to the relationship between other optical parameters and the calculated
complex dielectric function, the optical properties such as complex refractive index, reflection and absorption
spectrum, energy loss function and photoconductivity were obtained. It could be seen from the optical properties
that the peak value of complex dielectric function appeared in the low-energy region. The photons in the visible
ultraviolet region had the maximum absorption coefficient of 2.99x10°cm™. At the photon energy of 17.93¢V, the
4s4d of Mo and 4p of Se had electron resonate, and the energy loss values in other regions tended to 0, the result

indicated that the resonance was very weak between electrons. These optical properties had wide application
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prospects in the fabrication of microelectronics, optoelectronic devices and UV detectors.
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Fig. 2 The band structure of MoSe,
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