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Stability of SO(3) invariant surfaces in spherically symmetric spacetimes

For the investigation of black holes the notion of trapped surfaces was introduced by Penrose. In case of smooth marginally trapped surfaces (MOTS) and smooth spacetimes we can introduce the variation of the surface in the direction of some lightlike vector, na. The variation results in a linear, usually non self-adjoint elliptic differential operator, which is called the Ln stability operator. We note that the notion can be generalised to handle untrapped surfaces.

We could classify the surfaces using the principal eigenvalue of Ln. The other eigenvalues significance has been raised recently. Luis Jaramillo suggested to explain the principal eigenvalue as difference of pressure between the horizons two side. He also suggested the significance of the other eigenvalues. In this paper we review the major notions and solve the eigenvalue problem with respect to spherically symmetric vacuum and dynamical solutions of Einstein equations. In this case the operator is self-adjoint.



