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Precise optical control over individual metallic nanoparticles has huge 
potential for nano-architectural purposes. The talk will commence by 
explaining how a focused laser beam can control not only the position, but 
also the orientation of a single nanoparticle [1]. While optically manipulating 
metallic nanostructures, it is worth noting that absorption and heating 
associated with resonant irradiation of metallic nanoparticles can be extreme 
[2]. Moreover, the heating of a nanoparticle cannot be theoretically predicted 
as the precise focal intensity distribution on the nanoscale is unknown and 
typically highly aberrated [3]. Utilizing a novel membrane-based assay we 
directly quantify the heating of an individual irradiated gold nanoparticle and show how this 
depends on laser power and particle size, shape, orientation and composition [4,5]. Also, our 
novel results show how the photo-thermal effect of metallic nanoparticles can be used to 
create localized heat gradients inside living cells, which is highly useful for targeted drug 
delivery and for photothermal treatment of cancers.  
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