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Noble metal nanoparticles exhibit remarkable chemical and physical properties. They efficiently absorb
visible and infrared light, can be synthetically manipulated to reveal complex surface morphologies, and
are stable under harsh chemical conditions. Often, however, multimetallic nanoparticles are desirable
because they can exhibit superior catalytic, mechanical, or corrosion-resistant behavior compared to their
unary constituent counterparts. Despite these advantages, designing multimetallic plasmonic materials
remains challenging because, except for Au, Ag, and Al, most metallic elements exhibit poor plasmonic
behavior and are challenging to structurally integrate with the noble metals. This talk will describe recent
efforts that highlight how post-transition metals can be used to independently tailor the optical and
structural properties of noble metals in a highly systematic way, including access to higher energy
plasmonic absorption and highly concave anisotropic nanoparticles. Consequently, post-transition metal
alloying can provide a general strategy for realizing a new and diverse class of tunable plasmonic and
nanostructured materials. A primary interest is elucidating how size, shape, and composition together
enable the enhancement of photo- and electro-catalytic processes.
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