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und and Objectives

Thermodynamics of Ferroelectrics Novel Wurtzite Ferroelectrics + Determine electrostrictive coefficient
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Objectives: « f(P,g) is explicitly expressed for understanding strain — ferroelectric property coupling
» Describe Landau-Devonshire thermodynamics of wurtzite Al, ,Sc,N ferroelectrics + Elastic strain sensitivity of energy barrier is one order of magnitude higher than that of polarization
« Predict ferroelectric properties under thermodynamic variables: elastic strain « Both free energy barrier and polarization are much less sensitive to elastic strain compared to PbTiO,
->in good agreement with experimental results* *K. Yazawa etal, J. Mater. Chem, C (2022)
= = = = Restarting from full description of free energy density to consider strain term (with symmetry consideration: hBN prototype
Thermodynamic Formulation for Wurtzite Ferroelectrics o P oy densiy (vt symmetry prototype)
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» Determine and tabulate dielectric stiffness coefficient

n " ” Spontaneous polarization satisfies Free energy barrier between +Pg and -P Elastic strain: total strain — spontaneous strain
* Predict first order phase transition at x = 0.2 (as a function of strain)
of
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Assumption: hBN prototype, P, = P, = 0, stress-free boundary condition then,

Variable reduction: free energy is function of az; ﬁ Py=P,
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