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Conclusion: It was shown that glass-like

behavior of κ(Т) can be approximated by

exponentional function, and also it used for

description of “coherent” contribution of thermal

conductivity, or wave-like mechanism of heat

transfer according to unified theory of thermal

transport that declares - κ(Т) consists of the sum of

two contributions – particle-like propagation and

wave-like tunneling of excitations in crystals.
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Abstract: The thermal properties studying of solids, in particular thermal conductivity, is an important

direction of modern materials science, and it stimulates the creation of functional materials with specified

properties. We were analyzed the temperature dependences of the thermal conductivity for thin films with

different thicknesses, and they have a superlattice structures, in particular, LMOn/SMOn [1], AlN–GaN

[2], (AlN)4nm–(GaN)y [3], with different thicknesses of the GaN layer, etc. A superlattice is a structure

made up of alternating layers of different materials. These layers are typically measured in nanometers,

and the typical superlattice is extremely small. These structures are used in creation of new forms of

semiconductors that exhibit different properties than their included materials [3]. It was shown that all

temperature dependences of thermal conductivity demonstrate an exponential growth κ(Т) with

temperature increasing as κС = κ0 exp(-E/T), where κ0 is a pre-exponential factor which characterizes the

intensity of the heat transfer process, and E is the energy of the dominant excitations.


