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Abstract

Two-dimensional (2D) layered materials have been particularly attractive due to their unique
structure and excellent optical, thermal, mechanical and electrical properties.® In particular, 2D
transition metal dichalcogenides (TMDs), such as MoSe; and MoS,, show unique physical and
chemical properties when the thickness is limited to a few layers. TMDs have been widely
considered for different applications such as in energy storage, electronic devices, optoelectronic
and biosensing.?

In this work, MoS; flakes are prepared by chemical vapor deposition (CVD) method and the
resulting flakes display a variety of shapes and thicknesses. Tip-Enhanced Raman spectroscopy is
used to study the lattice vibrations of individual flakes and reveal the presence of defects and the
influence of the flake thickness. Specifically, the mapping of the Ay and E;y Raman modes are
investigated and the contrast between the far-field and near-field signal was measured. Additionally,
the mapping of the surface potential of few layers MoS: is collected and correlated with the TERS
images
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Figure 1: (a) Atomic Force Microscopy (AFM) image of monolayer MoS: on SiO2/Si substrate.
(b) AFM image of monolayer MoS: on SiO2/Si substrate and an overlaid TERS map.
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