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The geometry of random spherical eigenfunctions
In this talk, we review some recent developments on the geometry of random fields on the sphere; we
will discuss also the importance of these fields for applications, in particular in a Cosmological framework.
More precisely, we focus on the area, the boundary length and the Euler-Poincaré characteristic for the
excursion sets of random spherical eigenfunctions - i.e., the three Lipschitz-Killing curvatures, or Minkowski
functionals. Their expected value can be fully characterized by means of the so-called Gaussian Kinematic
Formula (Adler and Taylor 2007); we discuss here some very recent results on computation of their variances
and derivation of quantitative central limit theorems. We consider also the case where the eigenfunctions
are averaged over energy windows, as it happens in the implementation of spherical wavelets. Finally,
we illustrate some applications of these tools for the analysis of Cosmic Microwave Background radiation
data. The results we discuss are the outcome of joint works with Valentina Cammarota, Giovanni Peccati,
Maurizia Rossi and Igor Wigman.
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