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Abstract

Willis dynamic homogenization theory revealed that the effective linear momentum of
elastic composites is coupled to their effective strain. Recent generalization of Willis’ dy-
namic homogenization theory to the case of piezoelectric composites further revealed that
their effective linear momentum is also coupled to the effective electric field. Here, we in-
troduce the simplest possible model - a one-dimensional discrete model that exhibits this
so-called electromomentum coupling in subwavelength composites. We utilize our model
to elucidate the physical origins of this phenomenon, illustrate its mechanism, and identify
local resonances which lead to elevated Willis- and electromomentum coupling in narrow
frequency bands. The results provide intuitive guidelines for the design of this coupling in
piezoelectric metamaterials.
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