
Hybridization of plasmonic modes

Plasmon hybridisation occurs when two or more plasmonic 
modes interact with each other resulting in the formation of 
hybrid modes.  

For example, consider a nanoparticle dimer (two spherical 
nanoparticles separated by a gap g; see the schematic on 
the right). For a very large gap this system exhibits one 
single mode (triply degenerate for each particle), as the 
spatial overlap of the modes if very small. However, for 
smaller gaps (g~4 nm), the modes hybridise leading to the 
splitting of the energy levels. A total of 4 distinct modes 
(two bonding and two anti-bonding) are formed. 
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As you increase the number of 
particles, the total number of 
modes in the system increases. 
For example, the figure to the 
r i g h t s h o w s t h e m o d e 
wavelengths for the various 
modes of a nanoparticle trimer. 
The colour scheme indicates if the 
mode can be excited using the 
given polarisation. Note that only 
some modes can be excited for a 
given incident condition.

Modes of a nanoparticle trimer
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