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The electromagnetic field distribution as well as the resonating frequency of various modes in cavities are
very sensitive to small geometry deformations. We propose the application of Isogeometric Analysis (IGA)
for the spatial discretization of the problem since IGA allows for the exact description of the domains and for
a straightforward and convenient way of handling geometrical variations, [1].

The variations are given by measurements. A small number N of relevant and independent deformations
can be extracted by using a truncated Karhunen–Loève expansion [2]. The random deformations are used
in an uncertainty quantification workflow to determine the sensitivity of the higher order modes. For the
propagation of uncertainty a stochastic collocation method based on sparse grids defined from numerically-
generated orthogonal polynomials is employed. It requires the repeated solution of Maxwell’s eigenvalue
problem for the perturbed cavity with different realizations in the parameter space, e.g. 2kNk/k! evaluations
in the Clenshaw-Curtis case, where k is the polynomial degree and N ≫ 1 cf. [2].

This contribution focuses on the efficient solution of the repeated eigenvalue problems. We propose to create
a homotopy between points in the parameter space and use a Newton-like approach [3] to solve the eigen-
value problem along the homotopy. This is can be efficiently parallelized while tracking the eigenpairs is still
guaranteed.
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