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For the decomposition of spherical vector fields the Helmholtz theorem plays an important role. According to this concept

the tangential part of the vector field is split into a curl-free and a divergence-free field by use of two (pseudo-)differential

operators, viz. the surface gradient and the surface curl gradient (see [FGS]). These operators applied to scalar spherical

harmonics result in a system of vector functions known in (geo)sciences as vector spherical harmonics.

The lecture demonstrates that the capability of vector spherical harmonics to introduce vector radial basis functions

and pseudo-differential operators makes them an important tool for the (multiscale) solution of (geo)scientifically relevant

inverse problems (see [FM]).
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