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Please let us know what you thought of your research experience:  Did this experience meet your expectations? Were lab personnel
helpful and responsive to your needs? What else could have been done to improve your experience or achieve additional results?
My experience at the Neretina Nano-Fabrication Laboratory ignited my curiosity about the inner workings of the world through the
nanoscopic scale. This research pushed me to ask more questions and strive to find the answers through experimental data. The topic
was fascinating and highly relevant to many issues that we face today in the nano-manufacturing industry. The lab members were very
encouraging and helpful throughout my journey with them during the spring semester of 2021.My research experience at the Neretina
Lab has been immensely rewarding and educational.

FINAL WRITTEN REPORT
(Please use the space below to describe your research project and objectives, any findings and results you can share, and

graphs, charts, and other visuals to help us understand what you achieved as a result of this research experience.)

Since nanomaterials with a single-crystal character provide ideal building blocks for on-chip plasmonic devices , control over all
aspects of their fabrication is key for this technology to be applied for different applications in the nano- manufacturing

industry. Although colloidal methods have demonstrated mastery over the synthesis of such structures, it has proven quite
difficult to deploy these same nanomaterials on substrate surfaces in a highly deterministic manner where precise control over

position and orientation is ensured. Herein, we demonstrate a room-temperature two-reagent liquid-phase seed-mediated
synthesis of gold nanoplates directly on substrate surfaces in arrays over a square-centimeter area. The synthesis is reliant on

benchtop lithographic and directed-assembly processes that give rise to single-crystal seeds of gold that express both an
epitaxial relationship with the underlying substrate and the internal defect structure required to promote a two-dimensional
growth mode. The resulting structures are highly faceted and, because seed-substrate epitaxy is imposed upon the growing
nanoplates, are identically aligned on the substrate surface. Nanoplate yields are increased to values as high as 95% using a

post-processing sonication procedure that selectively removes a small population of irregularly shaped nanostructures from the
substrate surface, and in doing so, gives rise to an uncompromised plasmonic response. The work, therefore, advances the

techniques needed to integrate single-crystal nanomaterials with wafer-based technologies and provides leading-edge
capabilities in terms of defining large-area arrays of plasmonic structures with the nanoplate geometry.

Figure 1.(a) SEM image of a periodic array of Au nanostructures that act as seeds for nanoplate growth. (b) Schematic
representation of the solution-based Brij-700-directed nanoplate growth mode. (c) Low-magnification SEM image of a

nanoplate array where the inset shows a top-view perspective of an individual structure. (d) Tilted-view image of nanoplates
where neighboring structures exhibit parallel side-faceting due to a heteroepitaxial relationship between the Au seed and

sapphire substrate.


