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Valley Polarization of Interlayer Excitons in a H-stacked WS,/WSe, on Pt Film
Substrate
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(1. State Key Laboratory of Quantum Optics and Optical Quantum Devices, Institute of Optoelectronics, Shanxi University, Taiyuan
030006, China;
2. Extreme Optics Collaborative Innovation Center, Taiyuan 030006, China)

Abstract: Two-dimensional transition metal dichalcogenides (TMDCs) can form periodic moiré¢ superlattice, offering an invaluable
platform for the investigation of electron correlation states and novel exciton states. Moir¢ interlayer excitons in TMDCs heterostruc-
tures with type-II band alignment exhibit spin-valley degrees of freedom that are manipulated not only by electrostatic field, strain,
and substrate, but also by the modulation of moiré potential, facilitating the exploration of highly tunable valleytronic devices. In this
paper, a H-stacked (60° twisted) tungsten disulfide/tungsten diselenide (WS,/WSe,) heterostructure was prepared on platinum (Pt)
thin film substrate and silicon dioxide (SiO,) substrate, separately. By performing photoluminescence (PL) spectroscopy, photolumi-
nescence excitation (PLE) spectroscopy and valley polarization measurements on both substrates at low temperatures, it was ob-
served that, in the absence of significant charge doping, the interlayer excitons are more localized on the Pt substrate. Additionally,
the valley polarization is more easily saturated with increasing exciton concentration on Pt substrate. Pt thin films, serving dual roles

as metal contacts and artificially introduced defects, are shown to impact the valley polarization of the interlayer excitons. Our work
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provides insights for optoelectronics applications based on Moir¢é interlayer excitons.

Key words: H-stacked WS,/WSe,; interlayer excitons; photoluminescence spectroscopy; valley polarization
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Fig. 1 H-stacked WS,/WSe, heterostructure
(a) Schematic of H-stacked WS,/WSe, device; (b) Morphology
characterization and thickness of monolayer WS, and monolay-
er WSe,, respectively; (c) Polarization resolved SHG in mono-
layer WS, (red) and junction region (blue) of the WS,/WSe, de-
vice; (d) Schematic of H-stacked WS,/WSe, heterostructures
with type-1I band alignment. The black dashed lines depict in-
terlayer excitons, while the red and blue lines correspond to

spin-up and spin-down states, respectively
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Fig. 2 PL spectra of the WS,/WSe, heterostructure in Pt region

(a) Two-dimensional mapping PL between V, and photon energy in Pt substrate region; (b) Typical PL spectrum at /,=0V
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Fig. 3 Power-dependent PL spectra WS,/WSe, heterostructure on Pt substrate and SiO, substrate
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Fig. 4 Optically manipulated valley polarization in WS,/WSe, heterostructures. The polarization is controlled to be left-handed

circularly polarized
(a—d) PL spectra of the WS,/WSe, heterostructure on Pt substrate with different power and their corresponding DOCP (e-h); The

wavelength of excitation is 720 nm; (i) The trends of DOCP as a function of excitation power on Pt substrate and SiO, substrate re-

spectively; (j) Relationship between DOCP and excitation photon energy of the WS,/WSe, heterostructure on Pt substrate
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