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[Abstract] The research on transition metal dichalcogenides (TMDs) has been a hotspot in the related fields in the
past decade. In this work, high-energy y-ray is used to introduce radiated defects into monolayer MoS,. The effects
of irradiated defects on the spectral and valley properties of monolayer MoS, are studied by optical spectra combined
with atomic force microscopy. The results show that y-ray successfully introduces irradiated defects into the
monolayer MoS,. These irradiated defects have limited effect on its room-temperature Raman spectrum and
photoluminescence (PL) spectrum, but have a significant effect on its low-temperature PL. The defect-bound
excitons show a valley polarization much different from the free excitons; compared with the latter, the valley
polarization of the defect-bound exciton is more sensitive to the change of external magnetic field, and reaches

saturation when the out-of-plane magnetic field is beyond 2 T, maintaining a degree of valley polarization of ~30%.
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