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Abstract

We propose a new approach combining the holomorphic operator value function and finite elements for
some nonlinear eigenvalue problems. The eigenvalue problem is formulated as the eigenvalue problem
of a holomorphic Fredholm operator function of index zero. Finite element methods are used for
discretization. The convergence of eigenvalues/eigenvectors is proved using the abstract approximation
theory for holomorphic operator functions. Then the spectral indicator method is extended to compute the
eigenvalues. The proposed approach is employed to compute the band structures of photonic crystals.
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