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¥ Abstract: (4

2
» The description of phase equilibriums and transformations is very important and complex problem of the y

R condensed mater physics. The general method used in this type of investigation is to reduce problem to the
4 model, with parameters obtained from first-principles calculation, and then solve the model. 4
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Prvrr This general approach was applied to: | 444
,' 1. Explanation of high-temperature ferromagnetism of GdFe;5(y. It is shown that for such a systems rhigh ,'
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44 Tc GdFedypgmagnetic ordering can be understood in the conceptually simple of large Heisenberg 44
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4444 moments associated with the Gd3 Tion §=7/ , which is embedded in the Nearly Ferromagnetic Fermi 4444
" Liquid (NFFL). The NFFL character of the prototype system YF55(is discussed using results of "
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44 electronic structure calculation and Stoner criteria. 44

Vrrri 2. Heisenberg model approach is used to investigate unusual magneto-structural phase transition, giant Ad4
A4 magneto-caloric and magneto-resistance effects in extraordinary responsive Gd522material. A4
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¥ 3. The fundamental master equation is used to develop a consistent description of the evolution of non- Y
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| 444 equilibrium atomic distributions. The methods developed are used for detailed studies of problems of P 44
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the kinetics of the L1 olype orderings. The “tweed” and “twin”’stages of micro- structural evolution are
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discussed.
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