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This talk presents examples of how interfaces of similar and dissimilar materials give us opportunities for new
science and possibly new applications. Using an interface of a 2D transition metal dichalcogenide (MoS,) grown on
SrTiO, we show how the trion in the MoS, layer couples with the soft phonon modes in the SrTiO, below its phase
transition temperature to create a new quasi particle, the polaronic trion, which is electrically tuneable. Using an azo
aromatic complex deposited on an atomically flat oxide surface, some of the lowest switching energy memories have
been demonstrated. The atomically flat oxide surface enables the molecules to exhibit fascinating switching
phenomena which can only be explained by molecular self-assembly. Using epitaxial barium titanate films grown on
low epsilon perovskites we have demonstrated active devices which exhibit electro-optic coefficients larger than in
LiNbO, devices by a factor of 20 with reduced propagation losses. Epitaxial oxide-based conductor/insulator
combination may help with meta-surfaces with increased periodicity in the mid-IR region. This wavelength region is
extremely important for designing molecular sensors for volatile organic compounds whose absorption spectra span
the 2-20 micron range. Such hetero-structures also enable us to form MIM junctions with much higher reproducibility
for injection emitters based on inelastic tunneling. Finally, rate of cell growth can be controlled by varying the
chemistry of the surface on which the cells are grown, leading to potential applications in artificial meat, stem cell
therapy, and implant technologies.
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For more information, contact Kayla Burke at kbowsher@purdue.edu.
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