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Localized Surface Plasmon Resonances of Metal Nanoparticles: Numerical Simulations

and Their Experimental Verification

Hiroharu TAMARU and Kenjiro MIYANO

Finite difference time domain (FDTD) method is recognized to be a powerful means to investi-
gate the strong interaction between light and metal nanostructures. Although its ability to solve
an arbitrarily organized electromagnetic problem is indeed promising, cares should be taken when
a good conductor, with strong dielectric dispersion, is employed in the calculation. The subtleties
in the algorithm that we found in the course of spectral calculations of plasma resonant phenom-
ena are discussed. We have developed an FDTD program which specifically targets on this
problem and performed an exhaustive calculation of light scattering from silver and gold spheres
and spheroids. Our results are verified by darkfield microspectrometry experiments using gold
nanorods. By taking into account the size and the shape of the particles as was observed by
scanning electron microscope, the calculated spectra were found to be in excellent agreement with
the experiments.

Key words: metal nanoparticle, localized surface plasmon resonance, finite difference time

domain simulation, darkfield microspectrometry
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