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We discuss constructive utilization of intentional strong nonlinearity for passively breaking classical
reciprocity in impulsively loaded acoustic waveguides. Considering first an 1D lattice with strong nonlinearity,
asymmetry, and internal scale hierarchy we study targeted wave propagation and the nonlinear mechanisms
that govern it. Depending on the location and intensity of the impulse, breather propagation, wave arrest or
motion localization may occur; these are explained in terms of the nonlinear pass and stop bands (nPBs and
nSBs) of the lattice. Then we focus on a class of 1D waveguides composed of two nonlinear component
lattices, a “stiffer” and a “softer” one that are connected at an interface. Non-reciprocity in this waveguide
can be achieved by tuning the nPBs of the component lattices in the frequency-energy domain, whereby, (a)
at low energy wave arrest at the interface occurs; (b) at intermediate energy only waves from one side of the
interface can transmit; and (c) at high energy wave transmission is blocked at both sides of the interface.
Experiments validate these theoretical predictions. Passive acoustic non-reciprocity can find broad
applications, e.g., for targeted energy transfer in the wavenumber/frequency domain, metamaterials,
acoustic and vibration isolation, and other fields.
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