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Abstract 
 

Plasmonics have known a very important development due to particular properties of 
plasmons such as : field confinement , field amplification and resonance phenomenon. Optical 
near field microscopies can be used for probing or modifying plasmons. 
In this article we will present results obtained on plasmons characterization by using Optical 
Near Field microscopies. 
 
 
During last years , some work has been done to observe and characterize plasmonic excitation 
[1-9]. For the first time the Dawson paper demonstrated the plasmon propagation at 
resonance. 

   
 

Controling the generation of surface plasmons is of great interest. We will give results on 
excitation of plasmons by an edge or by periodical tiny holes as shown by the famous work of 
Ebbesen, see fig. 2. 

Fig. 1a) Image of evanescent field 
intensity measured with a SNOM 
on a bare prism at greater than 
critical angle of incidence; b) 
SNOM image of the near field of 
the plasmon excited at the 
interface gold air of a 53nm Au 
thin film. The exponentially 
decaying tail is due to surface 
plasmon propagation and 
attenuation; Scan ranges are 
40µmx40µm [2]. 



 

 
 
The distribution of light inside the holes is due to the different directions of surface plasmons. 
Another way to control plasmon propagation is to use gratings to generate Cosine –Gauss 
beam. The cosine-Gauss beam does not diffract while it propagates in a straight line and 
tightly bound to the metallic surface for distances up to 80 µm. The generation of this highly 
localized wave is shown to be straightforward and highly controllable, with varying degrees 
of transverse confinement and directionality, by fabricating a plasmon launcher consisting of 
intersecting metallic gratings. Cosine-Gauss beams have potential for applications in 
plasmonics, notably for efficient coupling to nanophotonic devices, opening up new design 
possibilities for next-generation optical interconnects. They have been characterized  by 
SNOM as shown on fig.3 

 
Fig. 3 The LCGB generated by two gratings at an angle as shown in Fig. 1(d). The near-field 
intensity distributions (in-plane components) obtained (a) by using FDTD simulations and (b) 
experimentally with an NSOM. (c)–(f) Transverse intensity distributions at specific 

Fig. 2 : Distribution of 
the calculated transmitted 
light intensity over a hole 
for (a),(b) 330nm, (c), (d) 
800nm and (e), (f) 
1420nm wavelengths  at 
distances of (a),(c),(f) 
15nm and (b),(d), (f) 
100nm above the surface. 
Hole diameter  is 300nm, 
lattice period is 
900nmPolarization of 
incident light in vertical, 
the color scale is the 
same for all images [4] 



propagation distances [green curve, analytical calculations; red curve, simulations by 
FDTD; blue curve, intensity line scans obtained from the NSOM image (b)[7]. 
 
Conclusion 
  
Near field measurement as well as simulations demonstrate clearly the properties of surface 
plasmon. The confinement of the plasmonic beams and their propagation properties can be 
controlled by the way of generate them. SNOM has been demonstrated as a powerfull 
instrument for plamonic study in different configurations.  
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