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Fig. 1. (a) Illustration of AA-WSe, homobilayer with a
small twist angle 6; (b) first-shell reciprocal lattice vectors
G; of a monolayer WSe, triangular lattice and the corres-
ponding Brillouin zone (green hexagon); (c) C5 transforma-
tion of the WSe, lattice (Black arrows denote the phase
change by C’g); (d) moiré reciprocal lattice vectors b; and

corresponding Brillouin zone.
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Fig. 2. (a) Schematic of the long-period moiré superlattice formed in real space at 0% (b), (c) top (top) and side (bottom) views of

two high-symmetry stacking patterns of 44-WSe, and 3R-WSe,; (d) schematic of the long-period moiré superlattice formed in real
space at 60°; (e)—(g) top and side views of two high-symmetry stacking patterns at 60° of 2H-WSe,, AB-WSe, and A'B-WSe,.
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Fig. 3. (a) Band structure diagram of 2H-WSe, when the electric field is 0, 1 V/nm; (b) enlarged view of the valence band maxim-
um at K-point of 2H-WSe,; (c) 2D plots of partial charge density CBM and VBM states of 2H-WSe, at @-point and K-point of W
atom, respectively; (d) band gap corresponding to K-point in momentum space of double-layer WSe, with five stacking orders un-
der different electric filed intensity; (e) illustrations of the K-K moiré potentials in both 3D and 2D projections that can trap inter-
layer excitons (red and black spheres) in the local minima; (f) electric field intensity-dependent of K-K moiré potentials in twisted

WSe, homobilayers with rotation angle close to 0°/60°.
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Fig. 4. Illustrations of 2D projections of K-K moiré potentials in WSe, homobilayers with rotation angle close to (a)—(c) 0° and
(d)—(f) 60° with different electric field intensity: (a), (d) 0 V/nm, (b), (e) 0.5 V/nm; (c), (f) 1.0 V/nm.
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Abstract

The nanoscale periodic energy potential is introduced by moiré pattern in two stacked transition metal
dichalcogenide monolayers with lattice mismatch or crystal orientation misalignment. It is demonstrated that
the moiré potential can act as a diffusion barrier that affects interlayer exciton transport, providing an
opportunity for studying the electronic and optical properties of moiré excitons. However, the current research
on the modulation of exciton moiré potential in twisted homobilayers is limited. In this paper the effect of
externally applied perpendicular electric field on the exciton moiré potential in twisted WSe, homobilayers with
different rotation angles is studied by using first principle calculations. It is found that the amplitude and shape
of the interlayer exciton moiré potential are dependent on the relative rotation angle between the layers and
electric field intensity. The amplitude and shape of the moiré potential in the twisted WSe, homobilayers with
different rotation angles vary with the electric field intensity (<1 V/nm). These results provide theoretical basis
and data prediction for modulating the local and the non-local transition of interlayer excitons, and are of great
significance in promoting the development of semiconductor devices such as artificial excitonic crystals and

nanoarray lasers.

Keywords: transition metal dichalcogenide, corner homobilayers, exciton moiré potential, first principle

calculation
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