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A new concept of controlling wave propagation in microscopically periodic
media 1s discussed. A weak periodic modulation normal to the direction of
wave propagation, and not along the direction of wave propagation,
introduces in the initially forbidden frequency range an allowed gap
(window) with the width, which is of the order of the initially allowed

frequency band.

The rotational acoustic modes in granular crystals are described. The
experiments with long-wavelength acoustic waves in 3D unconsolidated
granular crystals provided the first explicit experimental confirmation of the
classical predictions of the Cosserat continuum elasticity theory, which
accounts for the rotational degrees of freedom of infinitesimal particles
constituting deformable solids. The description of the elastic modes in 2D
granular crystals, in membranes built of the spherical particles and in the

cubic packing of cylinders, where the birefringence of the acoustic waves,



non-monotonous bands and Dirac cones are possible, is presented. Localized
modes, existing in 1D chain of cylinders due to the second rotational freedom
of their motion, are also analyzed. Extremely slow edge modes on the

hexagonal and honeycomb membranes are revealed.

Finally, the results of the recent experiments on the linear and nonlinear
rotational waves in the chains of the magnetically interacting spherical

beads (one-dimensional granular phononic crystals) will be presented.
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