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Homogenization of Rapidly Oscillating Manifolds and
Γ-Convergence of Integral Functionals with non-Standard Growth

Families of manifolds have been studied intensively over the past years and numerous notions
of convergence have been introduced, taking different aspects into account. Among them, the
examination of the spectral properties of the Laplace-Beltrami operators and the behavior of
minimizers of the associated Dirichlet energies turn out to be natural concepts to model the
geometry from an intrinsic point of view.

The manifolds we consider feature special randomly oscillating structures, which allow us to as-
sociate the Laplace-Beltrami operators with differential operators on Rn of the form − div(L∇)
for some coefficient fields L, in a way that the study of the spectral behavior of the Laplace-
Beltrami operators translates into a stochastic homogenization problem for the coefficient fields.

We base our approach on a Γ-convergence statement of S. Neukamm, M. Schäffner and A. Schlö-
merkemper (2017) on discrete lattices, which we transfer to the continuum case Rn with some
slight refinements. This statement provides Γ-convergence for integral functionals, whose inte-
grands W (x, x

ε
,∇u(x)) satisfy the non-standard growth condition
λmin(x, y)( 1

C
|F |p − C) ≤ W (x, y, F ) ≤ λmax(x, y)C(|F |p + 1)

for some functions λmin, λmax with bounded moments, i.e.
sup
x∈Rn

E
[
λmax(x)α + λmin(x)−β

]
<∞,

where E denotes the expectation with respect to a stationary and ergodic probability space.
In fact, this result is much stronger than what is needed to establish spectral convergence of
rapidly oscillating manifolds.
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