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Non-selfadjoint spectral problems appear frequently in a wide range of applica-
tions. Reliable information about their spectra is therefore crucial, yet extremely
difficult to obtain by approximations. This talk focuses on tools to master these
challenges such as spectral pollution or spectral invisibility. In particular, the
concept of essential numerical range for unbounded linear operators is intro-
duced and studied, including possible equivalent characterizations and pertur-
bation results. Compared to the bounded case, new interesting phenomena arise
which are illustrated by some striking examples. A key feature of the essential
numerical range is that it captures, in a unified and minimal way, spectral pol-
lution which may affect e.g. spectral approximations of PDEs by projection
methods or domain truncation methods. As an application, Maxwell’s equa-
tions with conductivity will be considered.
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