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Recent theoretical work predicts the mass of the post-inflation axion to lie above 40�eV (˜10 GHz) [1], higher
thanwheremicrowave cavity experiments can effectively reach, owing to the steeply decreasing volume of the
cavity with frequency. It has recently been proposed to circumvent this limitation by replacing the microwave
cavity with a wire-array metamaterial whose plasma frequency is determined by its unit cell rather than its
boundary conditions, i.e. its size, as is the case with conventional microwave cavities [2]. Thus in principle it
is possible to build a resonator that could be both arbitrarily high in frequency and arbitrarily large. We have
performed initial investigations of the feasibility of this concept by microwave transmission measurements
(�21 scattering parameter), data from which we extract the plasma frequency, loss term and effective width;
based on these results we can project quality factors � > 10,000 for a resonator at cryogenic temperatures
[3]. More recently we have carried out a study of the plasma frequency as a function of unit cell parameters
demonstrating a dynamic range in frequency usable in an axion haloscope.
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