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Phase transitions in thin films for the case of one and two order parameters
K.R. Gabbasova

In the present master thesis the second order ferroelectric phase transition for a thin film with arbitrary boundary conditions is considered within the framework of the phenomenological Landau theory. General phase-plane portraits for the relevant Euler-Lagrange equation are constructed and different types of trajectories are analyzed. Full set of possible spontaneous polarization profiles is found. The method of reconstructing the admissible order parameter profiles for particular film thickness and extrapolation lengths is discussed.
The second order phase transitions for a multiferroic thin film are considered within the framework of the Landau theory. The order parameter distributions over the film and dependences of phase transition temperatures on the extrapolation lengths, film thickness and on the order parameter coupling coefficient are obtained by numeric computations.
Elastic anomalies related to the second order phase transitions in bulk multiferroics are studied. For the case when either linear-quadratic or quadratic-quadratic coupling of the strain with the order parameters are presented, an analytical solution of the problem is obtained. When both types of coupling are taken into account simultaneously the problem was solved numerically. Typical temperature dependencies of elastic modulus and of order parameters are presented.

The list of the publications
1. K. R. Gabbasova, A. L. Pirozerskii, E. V. Charnaya, C. Tien, and A. S. Bugaev. Order parameter distribution and phase transition temperature for a thin film with asymmetric boundaries.// Ferroelectrics. V.437. 2012. P.8–15
2. K.R.Gabbasova, A.L. Pirozerskii, E.V. Charnaya. Size effects on the second order ferroelectric phase transition in a thin film with non-symmetric boundary conditions. //Joint International Symposium ISFD-11th-RCBJSF Abstract book. Ural Federal University, Ekaterinburg, Russia, 2012. P-039.
3. A.L. Pirozerskii, E.V. Charnaya, K.R. Gabbasova. Analytical studies of the second order ferroelectric phase transition in a thin film with arbitrary boundary conditions. //XVI international conference for young researchers “Wave electronics and its application in the information and telecommunication systems”, Preliminary program and abstracts, 2013. P.16. 
4. A.L. Pirozerskii, E.V. Charnaya, K.R. Gabbasova, Full analysis of the ferroelectric phase transition in a thin film with various boundary conditions.// Ferroelectrics. 2013 (in publication).


