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CALCULATION OF THE COEXISTENCE SPACES IN THE SYSTEM y1yx1x AsSbGaIn   

A.I. Kazakov, L.T. Kvatashidze, G.V. Shapovalov 

Odesa National Polytechnic University,  

1 Shevchenko Str., Odesa, 65044, Ukraine; e-mail: anatkaz@mail.ru 

The higher derivatives of the free energy in y1yx1x AsSbGaIn   solid alloys were calculated 

with the regular solution model approximation using standard thermodynamic functions of 

the binaries to describe the interatomic interaction in multi-component alloys. The model of 

the homogeneous solid solution with mixing in two sublattices was used. Derivatives of the 

third to eighth order were obtained. The analytical expressions for the derivatives, 

numerical calculation and determination of the zero contours of higher derivatives on the 

basis of differential topological approach were obtained using the system of computer 

mathematics Maxima. The cross sections of the phase diagram of a solid 

solutions y1yx1x AsSbGaIn  , the critical space and space for coexistence of phases in the 

four-components space for different temperatures were calculated. The results obtained 

indicate the possibility of the formation of the coexistence spaces of the second order in the 

y1yx1x AsSbGaIn  alloys. Such results do not contradict the available experimental data. 

Keywords: differential topological approach, the solid solution phase coexistence space, 

multi-component systems, matrix derivatives. 
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