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In this Seminar, we will discuss the three-dimensional atomic-scale models of 
metamaterials, in which destructive interference of thermal waves allows one to 
control the thermal conductance of the nanosystem. We will discuss the possibility 
of a total resonant reflection or total absorption of a phonon by a two-dimensional 
lattice defect, the effective thickness of which is much smaller than the phonon  
wavelength. The unusual effect of reduction of the thermal conductance of the 
nanosystem by increasing the number of conducting channels for heat waves will 
be described. On the basis of such metamaterials, highly sensitive atomic-scale 
metamirrors for heat waves can be created. Highly sensitive hypersonic
metamirrors can be used to build phonon nanocapacitors for the storage and 
emission (lasing) of coherent Terahertz lattice waves. Destructive interference of 
heat waves will be compared with the two-photon quantum interference in optics.
Quasi-one-dimensional lattice models for facilitation of analytical modeling and 
understanding of the working mechanisms in three-dimensional phononic
metamaterials will also be discussed.
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