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Some History
“new” or well-forgotten!

Localized SP resonanceSurface-plasmon polaritons

Plasmon resonances give to 
specific metallic nanoparticles
a strong and well defined color. 

R.W. Wood, Phil. Mag. 4, 396 (1902) . 



Surface-plasmon polaritons (SPPs) 
with optical ω-s and x-ray λ-s

Dispersion relation for SPPs.
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William L. Barnes, Alain Dereux & Thomas W. Ebbesen, Nature 424, 824  (2003)



Nanofocusing of Optical Energy

Mark I. Stockman, Phys. Rev. Lett. 93, 1374041  (2004) 



Localized Surface Plasmons

Optical Resonances of 
Nanoshell: Tunable LSPR 

Naomi Halas @ Rice University
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LSP represent collective 
oscillations of free electrons 
in small metal nanoparticles. 
They concentrate energy in 
three dimensions.

LSPR - Optical Nanoantenna



Local Fields for Silver 3-Sphere Nanolens

d=0.3R

Giant local  fields 
in the minimum 
gap: Nanoscale 
localization of 
optical energy

K. Li, M. I. Stockman, and D. J. Bergman, Phys. Rev. Lett. 91, 227402 (2003).



C. Oubre and P. Nordlander (Private Communication).



Bowtie       
Optical 

Nanoantenna

Bowtie antennas, 
consisting of two 
metallic triangles 
facing tip to tip that 
are separated by a 
small gap.   





Conclusion
The Plasmonic waveguides intercept the energy of the 
excitation radiation by a large area and propagate it as surface
plasmon polaritons to a small IR photodetector. 

The plasmonic nanoantennas (Nanoshell, Nanolens and 
Bowtie)  are capable of producing very high local fields in small 
volumes. They may be used to improve signal characteristic of 
IR photodetectors.
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