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Reverberation chambers are used for design, optimization and qualification of structures. The

low frequency limit (Schroeder frequency) of applicability is dependent upon the chamber size.

We have developed a source optimization methodology which can decrease this cut-on

frequency. The target diffuse field is represented by plane waves having uniformly distributed

direction and phase. The corresponding cross-spectral density can be shown to be a Bessel

function of the first kind in 2D and a sinc function in 3D. The construction of the diffuse field at

a given frequency (or set of frequencies) is then cast as a constrained optimization problem. To

this end, the goal is to find the cross-spectral density of a set of point sources that closely

approximates (in some sense) the target diffuse field cross-spectral density (e.g. sinc or Bessel

function). To enforce positive definiteness of the solution, we use a matrix factorization

approach in which the matrix factors become the design variables. We demonstrate that we can

construct diffuse fields on demand in arbitrary enclosures with known wall impedance.

Furthermore, we demonstrate that there exist source configurations that can generate near

diffuse fields at frequencies below the Schroeder frequency.
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