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This talk presents theoretical aspects of a nanolaser made of semicon-
ductor nanowire or nano pillar. A semiconductor nanowire or nanopil-
lar is a unique nanolaser structure since it serves both as a gain mate-
rial and a waveguide of high index contrast at the same time. Due to
the small size and high index contrast, nanowire lasers show many fea-
tures that are distinct from those of a conventional laser. These include

strongly size and frequency dependent cavity loss, large confinement
factor, diverging beam profile, and large spontaneous emission factor.
To reduce the size of nanowire laser further, we exploit the possibility
of coating a nanowire with a metal, thus forming a surface plasmonic
waveguide. We will show that, despite the well-known large metal loss,
it is possible to have a metal-coated nanowire to have large enough
modal gain to exceed the necessary threshold, leading to our predic-
tion of the first surface-plasmonic semiconductor nanolaser. Recent
experimental work on this type of lasers will be presented and com-
pared with the theoretical results, showing the first possible evidence
of lasing in a surface-plasmonic waveguide.


