
 
Figure 1. Spaser and plasmonic random laser schematics: a) Spaser 
based on an individual metallic nanoparticle. The red solid lines with 
arrows indicate the distribution of electric field. b) Plasmonic random 
laser based on a system with randomly dispersed plasmonic 
nanoparticles - the feedback is provided through random scattering of 
light in an active medium. Such an amplifying random medium may 
also exhibit spasing as the gain could be sufficient to compensate for 
losses of individual plasmonic nanoparticles. 
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Spasers and random lasers are two types of interesting micro-/nano-scaled lasers. The former, as a 

counterpart of conventional lasers, operates based on surface plasmon amplification by stimulated 

emission of radiation. The invention of spasers is believed to create coherent light sources which can 

beat the diffraction limit of light in terms of both device dimension and optical mode volume. On the 

other hand, a random laser is working in the principle of multiple light scattering to provide optical 

feedback for onset of lasing resonance. Owing to their flexibility of fabrication and omnidirectional 

emission properties, random lasers have drawn much attention and their preliminary applications have 

been explored as well. 

Metallic nanoparticles have found 

important applications in both 

areas of spasers and random lasers. 

On one hand, a single metallic 

nanoparticle could serve as a 

resonator for surface plasmon 

amplification and thus enables 

spasing (Fig. 1a). On the other 

hand, metallic nanoparticles can be 

used as preferential scatterers to 

enable efficient random lasing (Fig. 

1b), owing to their much larger 

scattering cross section than the 

same-dimensional dielectrics, 

tunable scattering profile, and 

local-field enhancement effects. 

Such random lasers are entitled plasmonic random lasers. Of particular interest is in an optically active 

system containing an ensemble of metallic nanoparticles, where spasing and random lasing might 

occur simultaneously (Fig. 1b). In this talk we present recent advances in the fields of spasers and 

random lasers enabled by metallic nanoparticles, and attempt to touch the interface of random lasers 

and spasers with possible occurrence of random spasing. 
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