55 36 B4 3 0 JH L2 4 Vol. 36 No. 3
2023 4F 05 H Journal of Tangshan University May 2023

Nb,Fe B JR FiZ I HE MoSe;
BT EHEAEFERNERHR

A¥T.%5 W
(BB T2 b2 TR 2B, db JF 1l 063210)

BE.XEETEEZEEL.HRXT ALK Nb,Fe 2F T8 2 MoSe, thH F 4 #H XK
FHR ., E RN KRAE#EE MoSe, #1 Nb-MoSe, } H# 4 7 ¥ 31K, Fe-MoSe, # [6] # 4 7
Z M ;Fe-MoSe, RARMEHE MoSe, 3 MU AAREG . LA THFFRAFL2ENLTE, BA
FEMNAE T AMER Nb,Fe £F 7% 4 % % MoSe, # ER A £ E i Mo 4d,Se 4p #3# &
FHABAEL  HAERTFE L AR AR TR ETR IS L LA T KT, &
WHLNT FARBAMENE EATE AT HMEZEWNRA, CERERTE.LRT X
fEH B MoSe, 5 & B E AWM AN % B f KR U R B, & a4 kK Fe-MoSe, 8 %K £ %
& T ARAEEE MoSe,, AAE#E MoSe, W X H K £ %A 9.69X10" em ', & K & KR K
W, FARFREA,BLXNEE MoSe, Wy Nb,Fe B Ew FhafMEGEe THE. haE
MH R AL TR R RARET FAA R

KEIR % —MEE 2R MoSe,s RFH A &M AT E LFRR
FRESZES:0471.5;0649. 1 XEREB:A XEHS:1672 -349X(2023)03 -0055 -08
DOI:10. 16160/j. cnki. tsxyxb. 2023. 03. 010

Theoretical Study on the Electronic Structure and Optical Properties
of the Single-layer MoSe, with Nb,Fe Single-Atom Doped
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Abstract; Based on density functional theory (DFT),CASTEP package is applied to study
the electronic structure and optical properties of the single-layer MoSe, , Nb-MoSe, and Fe-
MoSe,. It is found through calculation that MoSe, and Nb-MoSe, are semiconductor materi-
als with direct band gap, Fe-MoSe, with indirect one. The conductivity of Fe-MoSe, is much
higher than that of MoSe;, and the transition from semiconductor to semi-metal is realized.
A conclusion is reached through density of states that the energy state of intrinsic monolayer
MoSe, is mainly from Mo 4d and Se 4p orbital electrons. The orbital electronic energy con-
tribution and hybridization type are also discussed. In addition, the relationship among the
spin states density near the Fermi level, the impurity band and magnetism is analyzed in de-
tail. As for the optical properties, dielectric constant and optical absorption coefficient of in-

trinsic monolayer MoSe, and the dopant systems are compared. In the infrared region, the
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absorption coefficient of Fe-MoSe, is higher than MoSe,, with the maximum absorption co-

efficient 9. 69X10* cm™"'.

The electron transport properties are enhanced by doping Nb, Fe

with MoSe,, which opens up new prospect for the design and research of highly active spin-

tronic and optoelectronic devices.

Key Words: first principles; single-layer MoSe; ; atom doped; band structure; density of

states; optical properties
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