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Nanometallic structures are essential to the 

conversion of light to surface plasmon-polaritons 

(SPPs) localized to ultra-small volumes. Such 

structures can provide highly enhanced fields, 

strong confinement and high surface sensitivity, so 

they are of interest in many applications, including 

plasmon-enhanced nonlinear optics [1-5], which is 

of interest in this paper. 

 

 
 

 
 

 
 

Fig. 1. (Top) Sketch of a plasmonic antenna array comprising 

Au nanorods of thickness t, width w and length l, on a 

graphene layer on SiO2/Si. (Centre) SEM image of a 

fabricated array. (Bottom) Normalised reflectance response of 

arrays of nanoantennas of differing length. 

 

    Fig. 1 (Top) gives a sketch of the structure of 

interest [1]. The device comprises an array of 

rectangular Au nanoantennas of length l, width w 

and thickness t, on graphene on SiO2/Si. The 

antennas are arranged over the surface following 

pitch p and q.  

    Fabrication is achieved via e-beam lithography, 

evaporation and lift-off on CVD grown graphene 

[1]. The structures are shown in the SEM image of 

Fig. 1 (centre). Nanoantenna arrays such as these 

are very useful to enhance light-graphene 

interaction, as can be surmised from the strong 

resonances observed from reflectance 

measurements obtained for nanoantennas on 

graphene, shown in Fig. 1 (Bottom) [4]. 

 Plasmon-enhanced nonlinear processes of 

interest in this system include Raman scattering 

[1-3], where the nanoantennas are spectrally-

aligned with a Stokes wavelength of graphene. 

Under this scenario, single-antenna enhancement 

factors of over 100× have been observed. Also of 

interest is plasmon-enhanced high-harmonic 

generation via re-collision radiation, as recently 

observed in Si [5]. 
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