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Abstract

The excitons in the heterojunction of two-dimensional materials include in-plane excitons, inter-
layer excitons, etc. Among them, the interlayer excitons are bosons, whose coalescence tempera-
ture is determined by the concentration and the effective mass, and thus their long-lived advan-
tages help to achieve exciton coalescence at high temperatures and thus reduce the electron dis-
sipation rate, which makes the interlayer excitons become an important carrier for the design of
micro- and nano-electronic devices with low energy consumption and high efficiency. However,
the weak luminescence efficiency of interlayer excitons further deepens the difficulty of their de-
tection. It was found that the interlayer excitons are extremely sensitive to temperature, so the
effect of temperature on the interlayer excitons in WSe;/WS; heterostructures with 0° interlayer
twist angle was investigated based on photoluminescence spectroscopy. It is found that the lumi-
nescence intensity of the interlayer excitons in the WSe;/WS; heterostructures decreases with in-
creasing temperature, and the interlayer excitons in the WSe;/WS; heterostructures are com-
pletely quenched when the temperature is increased to 145 K. The mechanism of tempera-
ture-regulated interlayer exciton dynamics is also revealed from the viewpoint of interlayer exci-
ton complex dynamics.
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Figure 1. Schematic diagrams of WSe,/WS, heterostructure: (a) Optical microscope im-
ages of WSe, monolayer, WS, monolayer, and WSe,/WS; heterostructure on SiO,/Si sub-
strates; (b) Monolayer WSe; (black line), monolayer WS, (red line), and heterostructure re-
gion (blue) in the WSe,/WS;heterostructures
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Figure 2. Raman spectra and Moiré superlattice structure of WSe, /WS, heterostructure: (a) Raman spectra of monolayer
WS,, monolayer WSe,, and WSe,/WS,; (b) Periodic Moiré superlattice at the surface of WSe,/WS, heterostructure
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Figure 3. Characterization of exciton lifetime in WSe,/WS,

heterostructure
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Figure 4. PL results of WSe,/WS, interlayer excitons at different temperatures (The picture on the right is a
partial enlargement)
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