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Abstract: Monolayer MoSe, and WSe, samples were prepared by mechanical exfoliation in diamond
anvil cell( DAC) . The high-pressure micro-area fluorescence spectroscopy technique was used to
study excitons emission behavior under pressure in argon pressure-iransmitting medium( PTM) . The
neutral and negative exciton evolutionary trends of monolayer WSe, showed an inflection point at
2.43 GPa and the neutral exciton emission of monolayer MoSe, appeared a new split peak at
3.7 GPa. Combined with the first-principles calculation and analysis we confirmed that the mecha—
nism of these discontinuities is the pressure-induced conduction band bottom K-A crossover. This
result can be extended to the entire two-dimensional layered material family and laying foundation

for the development of exciton devices.
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Fig. 1 Schematic diagram of the high-pressure micro-PL measurement system. The photo shown in the dotted box is enlarged DAC.
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Fig.2 (a) Top and side views of monolayer WSe, and MoSe, crystal structure. Microscopy images of WSe,( b) and MoSe,( c)
immersed in argong PTM.
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Fig.3 (a) Illustration of the transition processes for X” and X~ excitons in monolayer WSe, and MoSe,. PL spectra of monolay—

er WSe, and MoSe, at ambient conditions are presented in (b) and ( d) . The raw data were fitted with multi-Gaussian

function and individual components X° and X~ emission are displayed in blue curves and orange curves for WSe, pur—

ple curves and red curves for MoSe,

WSe, and MoSe, at ambient conditions are presented in (¢) and (e) .

green curves for overall fitted spectra respectively. Raman spectra of monolayer
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Fig.4 Normalized PL spectra( a) and excitons energy evolutions( b) as function of pressure for monolayer WSe, immersed in argon

PTM. (c¢) and (d) for monolayer MoSe, immersed in argon PTM. Color-coding is the same with Fig.3('b) and Fig.3(d) .
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Fig.5 Calculated band structure of monolayer WSe, and MoSe, at 0 GPa are presented in (a) and ( ¢) . The black arrows repre—

sent the direct KK interband transition and the red arrows represent the indirect A interband transition. Calculated en—

ergies of monolayer WSe, and MoSe, for direct KK and indirect AXK interband transitions at different pressures are pres—

ented in (b) and (d) .
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