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 Molybdenum disulfide (MoS2) is a famous material that has been studied to use 

in the electronic device because of its interesting electronic properties, which relate to 

its electronic structure. Angle-resolved Photoemission Spectroscopy (ARPES) is a 

powerful technique that has been used to directly measure the electronic structure of 

materials. In this work, the electronic structure variation of MoS2 under laser irradiation 

in the fresh and doped (by potassium) MoS2 samples were studied by using ARPES. 

For the freshly cleave MoS2 sample, the shift of valence band to higher binding energy 

was observed during laser irradiation. This behavior is a result of the electrons being 

pumped into the conduction band by optical excitation. For the doped MoS2 sample, 

we found that the shift of valence band to higher binding energy when compared to the 

valence band of fresh MoS2 sample. This can be described by the donation of the 

electron from potassium to MoS2 which corresponds with the presence of conduction 

pocket. By irradiated the laser to the doped sample, the shift of valence band to higher 

binding was also observed, which indicates that the electrons were also pumped to the 

conduction band in the doped sample. All of these behaviors of valence band shifts can 

be explained by the model of band diagram with the different located Fermi levels. 

These locations related to the Fermi level shifts due to laser irradiation and potassium 
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