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In this talk I will review the various processes that lead to linewidth broadening of plasmonic resonances 

in metallic nanostructures including intrinsic mechanisms such as internal and radiative losses as well as 

mechanisms that arise in certain experimental situations such as substrate effects and inhomogeneous 

broadening. 

The first part will examine loss mechanisms of isolated plasmonic nanoparticles in a homogeneous 

environment. These include internal losses due to absorption in the metal and radiative losses due to 

scattering, both of which contribute to the shape of the resonant spectrum but in slightly different ways 

[1]. The contribution to the lineshape due to retardation between different parts of a nanostructure will 

also be briefly discussed [2].  

In the second part I will discuss two broadening mechanisms which often arise in experimental systems. 

The first is the effect of a finite transparent substrate, such as when a plasmonic structure is supported by 

a double-side-polished wafer or glass slide which can act as a Fabry-Perot resonator. Even when such a 

substrate is much thicker than the wavelength and the free spectral range cannot be resolved 

experimentally, the presence of the Fabry Perot etalon can broaden the plasmonic resonance spectrum [3]. 

The second effect arises when measurements are performed on ensembles rather than on isolated 

nanostructures. As a result of small variations from element to element (a. k. a. polydispersity), which 

exist to varying degrees in all experimental ensembles, a measured spectrum will be inhomogeneously 

broadened and also deformed compared to the spectrum of the individual elements [4]. Ways of 

quantitatively accounting for the effects of inhomogeneous broadening will be presented. 
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