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Abstract:
Integrated photonics offers a potential alternative to integrated electronics, with reduced
heating and faster data rates. However, to achieve many of the desired performance metrics, it
is necessary to combine disparate material systems. Heterogeneous integration is plagued by
challenges, including different lattice constants, thermal expansion coefficients, and fabrication
compatibilities, all of which can impact the final device performance and lifetime. Therefore,
new materials and material systems as well as fabrication methods are desired. One approach is
to combine the conventional top-down fabrication methods and optical materials, such as silica
and silicon, with bottom-up fabrication and nanomaterials. These hybrid systems provide access
to optical behavior and performance not attainable with conventional approaches. This talk will
present an overview of the integrated hybrid photonic device research in the Armani Lab,
including approaches based on organic small molecules and plasmonic nanoparticles to
developed Raman lasers and frequency combs.
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