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Abstract | This study investigates the optical properties and electronic transitions of few-layer MoS: through combined

experimental and theoretical analysis. Absorbance spectra were extracted from transmittance measurements and
analyzed using peak fitting and Tauc plot methods to determine the main optical transitions and bandgap energies.
The results reveal strong excitonic peaks and broad high-energy absorption features associated with interband
transitions. Electronic band structure and band nesting analysis were employed to correlate the observed optical
peaks with specific regions in the Brillouin zone. The study demonstrates that the enhanced optical absorption in
few-layer MoS: is strongly governed by band nesting and the resulting enhancement of the joint density of states
(JDOS). These findings provide deeper insight into the relationship between electronic structure and optical
response in two-dimensional MoS: materials.
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