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Abstract:

My group's research is aimed at understanding some of the basic principles of 1D/2D material growth and smart polymer
surfaces, solving problems relating to the implementation and application of these materials. | will present two different topics.
First topic concerns our development of the low pressure chemical vapor deposition growth of 1D and 2D materials.
We develop a direct growth process to enable localized, patterned, single crystalline or large-scale polycrystalline monolayers
of MoS,;, WS,;, WSe; and MoSe; along with their heterostructures by the chemical vapor deposition method. Our growth
method permits the growth of TMDs on the ‘contacted’ areas only, enabling fabrication of in-phase 2D heterostructures. If
the technique could be developed to be highly reliable and high fidelity it could have a large impact on the future research
and commercializability of TMD-based devices. The second research area concerns our development and application of smart
polymer functional surfaces; we demonstrate a novel in situ control of the droplet pinning on the polymer surface, enabling
the control of droplet adhesion from strongly pinned to extremely slippery (and vice versa). The pinning of organic droplets
on the surfaces is dramatically controlled in situ, presenting a great potential for manipulation and control of liquid droplets
for various applications including oil separation, water treatment and anti-bacterial surfaces. We believe that our work
represents a major advance in materials science and engineering, especially pertaining to those topics that involve functional
and tunable surfaces.
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