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(Guangdong Provincial Key Laboratory of Magnetoelectric Physics and Devices/State Key Laboratory of Optoelec-
tronic Materials and Technologies/Centre for Physical Mechanics and Biophysics/School of Physics, Sun Yat-Sen Uni-
versity, Guangzhou 510275, China)

Abstract: Two-dimensional (2D) material heterojunctions can utilize the excellent physical properties of each component to
achieve the on-demand design and preparation of new functional devices. In this paper, the influence of ferroelectric
polarization on the electronic band structure, charge transfer and piezoelectric coefficient of the heterostructure is theoretically
studied by constructing the heterostructure of 2D semiconductor material MoS, and 2D ferroelectric material In,Se;. Research
has found that when the polarization is along the direction from MoS, to In,Se;, the configuration is more stable, resulting in
more charge transfer and smaller band gap. Compared to the effect of in-plane strain on the band gap of heterojunction, the
reversal of polarization direction can effectively regulate the band gap of heterojunctions, achieving band alignment from type I
to type II. For the stable MoS,/In,Se; heterojunction, we found that the piezoelectric coefficient of ey is 24 times higher than
that of single-layer In,Se;. Finally, we experimentally prepared the MoS,/In,Se; heterojunction through dry transfer technic,
and characterized it using Raman spectroscopy and photoluminescence spectroscopy. It was found that the heterojunction region
retained the Raman spectra and exciton signals of its respective components, and compared to In,Se; few layer, the
heterostructure had a fluorescence enhancement effect on the In,Se; exciton peak.

Keywords: MoS;; In,Se;; photoelectric heterojunction; piezoelectric constants
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