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Abstract

This talk will cover two topics of recent interest in my group in the general area of synthetic
colloidal nanocrystal chemistry. The first is on colloidal silicon (Si) nanocrystals. We have been
working to develop a colloidal synthesis of Si nanocrystals for more than a decade and it is a
challenging synthesis. We have recently developed a scheme for generating hydrophobic ligand-
stabilized Si nanocrystals that can range in diameter from just under 3 nm up to as large as 90 nm.
Photoluminescence from the nanocrystals can be tuned from red wavelengths out to the bulk band
gap of Si at 1.1 eV (~1100 nm). The second topic is plasmonic semiconductor nanocrystals.
Specifically, we have found the Cu,_Se nanocrystals exhibit a strong plasmonic optical resonance
in the near infrared that can be photoexcited to generate sufficient heat to induce cell death in a
medical context. Cu,_Se is an indirect band gap semiconductor but can have a very high free
carrier concentration due to vacancies, which gives rise to the plasmonic absorption resonance. The
thermal transduction efficiency of the Cu,_Se nanocrystals was measured in comparison to gold
nanoshells and nanorods.
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