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Abstract 

Semiconductor nanoparticles are expected to offer unique opportunities for technological 

advancement in the terahertz and far-infrared regions of the electromagnetic spectrum, in roles similar 

to those played by metallic nanoparticles in the optical frequency range. With a bulk plasma frequency 

that can be tuned by variation in doping, extrinsic semiconductor nanostructures can take advantage 

of this degree of freedom not easily available to metals to cover a much wider fractional spectral range 

than that delivered by nanoparticles of noble metals. In this presentation, the basic phenomenon of 

surface plasmon resonance (SPR) in an isolated semiconductor nanoparticle (SNP) is described, along 

with its applications and characterization. This is followed by a display of the properties of several 

derivatives of the SNP, including a core-shell structure, a nanocavity, and simple cluster such as a 

semiconductor nanodimer (SND). Their unique characteristics and potential applications are 

considered. While opportunities lie ahead for SNP, their fabrication and utilization pose considerable 

challenges; some of the foreseeable ones will be discussed. The presentation closes with an exposition 

of the merits of silicon as an abundant and sustainable material for electronic and photonic 

technologies and beyond. 
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