Low. Temp. Phys. Lett. 43, 0135 (2021)

RRE S WSe, M TFEHIF0E R E R

KEE.EH G FELBEHF

SN IMAE K 2= Wy B 7 Rb 242 B, P 550001
YR B 1 .2021-03-29 ;820 H 1. 2021-05-13

UEEY RS — VIR % 7 R S TR IE T 5 M 2R I WSe, (1) HL 7 45 44 A1 4% 1] S M e 2 M T, 45 SR R .
WSe, Ay [B] Hiy B2 S A B 1. 44 eV /N T S2B{E (1. 51 e V) s M al FS iy 35 2 W-5d il Se-4p ML 714
B AR AT (0~2eV) B AR (1. 5~3.5 V), W-5d Fl Se-4p H, T Z2 16 W] &, 7 i 3k 4 48 A v o 55014 o 38 1 52
TR F I B W0 A 1 S ey (ead) A B A HL RS0 L T e Coem ) E0AT TS BHLE 4 ) f T 00 5 WSe, it 14
XF zz S AR AT % B IX 1Y fig o B LT 2 e Y609 2 £, B WiSe: i 448 149 33 — R 1T LA i) 48 A [] 25K 1) i 4%

KR : WSe, , LT 454, JFVE TR, 45 1) b 58 — 1k R
PACS: 7460,7490,0290
DOI.  10.13380/j. ltpl. 2021. 02. 009

Electronic Structure and Anisotropic Optical Properties

of Layered Semiconductor WSe,

ZHANG Yanmi, CAO Yan, YANG Yanzhi, LI Jialong, LIAO Yangfang'

College of Physics and Electronic Sciences, Guizhou Normal University s Guiyang 550001

Received date: 2021-03-29; accepted date: 2021-05-13

[Abstract] The electronic structure and anisotropic optical properties of hexagonal layered WSe, were investigated
by first-principle density functional theory. The results show that WSe, is an indirect band-gap semiconductor with a
band-gap value of 1. 44 eV, which is slightly smaller than the experimental value (1. 51 eV). Both valence band and
conduction band are mainly composed of W-5d and Se-4p electrons. W-5d and Se-4p hybridize obviously at the top of
valence band (0~2 eV) and the bottom of conduction band (1.5~3.5 eV), forming covalent bonds. Both the
imaginary part and the real part of the dielectric function show obvious anisotropy. There is one obvious dielectric
absorption peak in €,, , but there are two obvious dielectric absorption peaks in e... The energy range of the low
frequency transparent region of the WSe, crystal to zz polarized light is almost 2 times that of xa polarized light. By

using this characteristic of WSe, crystal. different requirements of polarizer can be prepared.
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species s p d total effective valence charges
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