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We address the question whether bulk energy from a surrounding medium can be absorbed into a lower-dimensional
fractal set. We consider an array of thin conductive fibers in an open domain of the plane with small viscosity. The
resulting composite medium is described by a second order elliptic operator in divergence form with discontinuous singular
coefficients. We study the asymptotic spectral behavior of the operator when, simultaneously, the viscosity vanishes and
the fibers develop fractal geometry. We prove that the spectral measure of the operator converges to the spectral measure
of a self-adjoint operator associated with the fractal limit of the fibers. Our approach is of variational nature and relies
on Hilbert space convergence of quadratic energy forms. (Received August 08, 2010)



