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Abstract

Tungsten disulfide (WS:), as one of the transition metal dichalcogenides, has attracted considerable attention
due to its tunable semiconducting properties, high stability, and wide-ranging applications in optoelectronics,
sensors, and photocatalysis. In this study, nanostructured WS- layers with thicknesses of 400 nm and 2 pm were
deposited on glass substrates using radio frequency (RF) sputtering. Field-emission scanning electron microscopy
(FESEM) images confirmed the vertical growth of nanoplatelets with uniform morphology and revealed that
increasing the thickness leads to an increase in platelet length along with the attachment of obliquely oriented
platelets. X-ray diffraction (XRD) results verified the presence of a pure hexagonal phase in all samples. Optical
property investigations also demonstrated a reduction in the bandgap from 2.2 to 1.6 eV with increasing thickness,
attributed to quantum confinement effects and interlayer interactions. These findings indicate the feasibility of
precisely tuning the electronic and optical properties of WS: through thickness control, highlighting the high
potential of this material for applications in optoelectronic devices, sensors, and photocatalytic processes..
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