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Plasmon resonances with their dramatically enhanced cross sections for light harvesting 
have found numerous applications in a variety of applications such as single particle 
spectroscopies, chemical and biosensing, subwavelength waveguiding and optical 
devices.[1] Recently it has been demonstrated that quantum mechanical effects can have 
a pronounced influence on the physical properties of plasmons.[2] Examples of such 
effects is the charge transfer plasmon enabled by conductive coupling (tunneling) 
between two nearby nanoparticles and nonlocal screening of the plasmonic response of 
small nanoparticles. One relatively recent discovery is that plasmons can serve as 
efficient generators of hot electrons and holes that can be harvested in applications. The 
physical mechanism for plasmon-induced hot carrier generation is plasmon decay. 
Plasmons can decay either radiatively or non-radiatively with a branching ratio that can 
be controlled by tuning the radiance of the plasmon mode. Non-radiative plasmon decay 
is a quantum mechanical process in which one plasmon quantum is transferred to the 
conduction electrons of the nanostructure by excitation of an electron below the Fermi 
level of the metal into a state above the Fermi level but below the vacuum level. In 
particular I will discuss external control of charge transfer plasmons for active plasmonic 
devices,[3] hot carrier generation, decay and fluorescence,[4] and hot carrier induced 
processes and applications such as photodetection,[5] and photocatalysis.[6] 
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