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Role of lamb and horizontal acoustic waves in microscopic mechanism of structural phase transitions 
in crystal plates
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Microscopic theory of structural phase transitions based on the cooperative Jahn-Teller effect is considered for finite size 
crystal samples in the shape of a plate.  In these samples one size – thickness 2h – is significantly smaller than two others. In 

such crystal plate the electron and phonon spectra are different from ones of the regular 3-dimensional crystal. The vibrational 
spectrum difference is in the focus of attention in this presentation. This difference is especially big for the long wave acoustic 
vibrations with the wavelength 𝜆≥2h. Structural phase transitions are caused by the intersite electron interactions mediated 
by the crystal acoustic and optical vibrations – virtual phonon exchange. If the major contribution to these interactions is 
related to the acoustic vibrations, the theory modifications caused by sample surfaces are especially significant. The theory 
peculiarities for crystal plates are connected with the existence of the Lamb (symmetric LS and antisymmetric LA) and 
horizontal (symmetric SH and antisymmetric AH) vibrational modes. The mutual orientation of the crystal symmetry axes 
and the crystal plate surface (crystal cut type) is of primary importance in defining the acoustic wave family most significant 
in the mechanism of structural phase transition. Thermodynamic and dynamic aspects of the cooperative Jahn-Teller effect 
in tetragonal symmetry crystal plates with the major role of the Lamb waves or horizontal waves in the mechanism of the 
ferroelastic phase transition are under discussion.
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