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Non-reciprocity in acoustic wave propagation through a phononic crystal can be
achieved using asymmetric scatterers in a phononic crystal. The passive non-reciprocity
is observed due to the simultaneous violation of the P and T symmetry along the
direction of the propagation of the sound waves. These non-reciprocal structures can
be made active to achieve multifunctional acoustive periodic structures. Active control
of phononic structures such as phononic crystal based mirrors, filters, and lens has been
achieved using electromagnetic radiation of the medium or mechanical actuation of
the individual scatterers. Hybrid phononic structures with radio-frequency susceptible
thermo-sensitive polymer has been used to modify the ultrasonic propagation. Using
the anomalous change in elastic properties and sound velocity in the polymer, tunable
filters or ultrasonic lens has been realized. Tunable focusing of ultrasonic waves has also
been achieved by the mechanical control of nonreciprocal gradient induced
differential dissipative (GIDD) phononic structures. The active mechanical actuation of
the individual asymmetric scatterers of a GIDD device can result in its transformation
from an acoustic conductor to an acoustic isolator. The role of roughness in the
transmission of acoustic signal will be discussed.
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