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We introduce an alternative, but more consistent, treatment to the scattering of light at small metallic particles

compared to the solution proposed by Gustav Mie in 1908.

At the beginning of the 20th century Gustav Mie introduced a new approach to The goal of our research is to find an alternative approach to scattering theory.
scattering theory. Today, this treatment is used for applications far beyond the Using the successes of Mie-theory, while steering clear of the assumptions
feasibility of that time and for systems that defy the original assumptions. Me- that are no longer appropriate, we have been able to create a consistent treat-
tallic nanoparticles are such a system because they are both non-dielectric and ment of a Drude-metal sphere in a vacuum environment.

very small.

Our alternative treatment solves
some of the problems of Mie-theory.

Developed in 1908, Mie-theory
has both successes and problems.
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Comparing both treatments with each other shows striking differences for small nanoparticles. Larger particle
sizes give better agreement, but some differences are still visible.
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We propose an alternative treatment of the scattering of light at metallic particles capable of circumventing some of

the problems inherent to Mie-theory opening the road to a correct treatment of scattering by metallic nanoparticles.

We have demonstrated that using the successes of Mie-theory we can create Implementing the most basic description of metals already gives some impor-
an alternative way of solving the Maxwell equations circumventing some of tant differences with Mie-theory. The extremely high and small resonance for
the problems originating from Mie’s assumptions. In this way we have created small particles as predicted by Mie-theory vanishes. For large particles both
the basis of a theory that could surpass Mie-theory for metallic structures and treatments seem to agree quite well.

small nanoparticles.
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