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Within pseudospin model of ferroelectric GPI on the basis of Zubarev nonequilibrium 
statistical operator [1] we obtained kinetic equation for pseudospin operators [2]. Solving this 
equation we have calculated the temperature and frequency dependences of dynamic dielectric 
permittivity (fig.1, 2) of the crystal, relaxation time. At the proper set of parameters satisfactory 
description of experimental data is obtained. 

                          
Figure 1. Temperature dependeces of 33ε ′  and 33ε ′′  of GPI crystal for various frequencies ν (MHz):  

1.0 – 1, ◊[3]; 15.0 – 2, ○[3]; 230.0 – 3,△ [3]; 610 – 4, ▽ [3]; 2000 – 5, □[3]; 27000 – 6, ▷[3]. 
 

                                   
Figure 2. Frequency dependeces of 33ε ′  and 33ε ′′  of GPI crystal for various ∆T (K):  

1.0 – 1, 2.0 – 2, 5.0 – 3, 10 – 4; Symbols: ● [4], ■[3], ♦[5], ►[6], ▲[7]. 
 
 
[1] D.N. Zubarev, Nonequilibrium statistical thermodynamics, M.: Nauka, 1971, 416 p. (in Russian). 
[2] G.O. Berim, A.R. Kessel, Physica A 101(1) (1980) 112-126. 
[3] R. Tchukvinskyi, Z. Czapla, R. Sobiestianskas, A. Brilingas, J. Grigas, J. Baran, Acta Phys. Polonica A 92 

(1997) 1191. 
[4] M. Wiesner, Phys. Stat. Sol (b) 238 (2003) 68. 
[5] J. Baran, G. Bator, R. Jakubas, M. Sledz, J. Phys.: Condens. Matter. 8 (1996) 10647. 
[6] J. Nayeem, H. Wakabayashi, T. Kikuta, T. Yamazaki, N. Nakatani, Ferroelectrics 269 (2002) 153. 
[7] S. Dacko, Z. Czapla, J. Baran, M. Drozd, Physics Letters A 221 (1996) 217. 

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua


