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Abstract
The rapid progress of nanoscale science and technology challenges the optoelectronics
community to develop ever smaller lasers and other optoelectronic devices compatible with
the general technological trend in size reduction. This has led to the lasing demonstration of
a single semiconductor nanowire of ~ 100 nanometers in diameter and a few microns in
length, or plasmonic lasers with sub-diffraction-limit dimensions. In this talk, I will present
many unconventional features of lasers at nanometer scale including smallest size, strong
waveguiding, large confinement factor, giant model gain, and world-record wavelength
tunability of ~200 nm using nanowires or plasmonic shells. We will show that a metal coated
semiconductor core can achieve lasing threshold despite significant metal loss. Our recent
experiments on such metal-coated semiconductor wire/pillar structures will be presented,
showing examples of smallest lasers ever made and strong evidence of surface-plasmonic
lasing. Throughout the talk, I will also try to address the issue of the smallest limit of a
nanolaser and show how familiar concepts and principles and understanding of lasers must
be modified at nanoscale.
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