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The vast majority of the physics involved can be described with the help of the exact, analytical

solution of Maxwell’s equations for spherical particles (the so called Mie theory). This theory yields

basic understanding of a number of physical effects in classical optics, plasmonics and nanooptics.

Here we discuss some effects in plasmonics: inverse hierarchy of optical resonances, Fano

resonances and optical vortices. Other effects are related to transparent materials with relatively

small refractive indices (n < 2): photonic nanojets, magnetic nanojets and super resolution

nanoscopy. Finally we discuss effects in high refractive index materials: magnetic light, directional

scattering and nonradiating anapole modes.
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