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Thermodynamics of native point defectsin crystals of
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Vasyl Sefanyk PreCarpathion National University, Ivano-Frankivsk, Ukraine

The basic electrical and photovoltaic properties of Lead Chalcogenides
are defined by their point defects. Therefore an important task of material
science is determinate the defect concentration, and establishing their influence
on the crystal parameters. The method of thermodynamic potentials for
calculation of crystals Lead Chalcogenides defect structure is proposed in this
paper.

Equilibrium concentration of point defects in crystal by annealing two-
temperature annealing determine from condition of equilibrium in the
heterogeneous system at given pressure P and temperature T, which is the
equality the chemical potentials of each component in all phases of system:

nm=nf, or dG’/ dN° =dG® / dN?,

where G°, N°, G% N° — Gibbs thermodynamic potentials and the concentration of
particlesin the crystal and gas, respectively, i —M, N.

Gibbs energy of crystal determine as:

G=U,+@ (H +F,)[D] +nE. - pE, - T(S,+S,+S,)
where H — enthalpy of neutral defect formation, Fi, — free vibration energy of
defect, [D] — defect concentration D, n and p — electrons and holes
concentration, Ec, Ey — energy of conductive band and valence band, S —
configurational entropy, S, and S, — entropy of electron in the conductive band
and entropy of holes in the valence band.

Chemical potential of defect was determined by differentiation of Gibbs
energy on defect concentration.
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So, was receive a system of equations *nf, =nf for finding of

equilibrium concentration of defects.

Concentration of point defects was determined for V,,, Vn, Mi, N;. Each of
these defects can be has the three charge state: neutral, one, or double charged.
So, we have system of twelve variables and solving that can receive depends of
Hall concentration of the charge carriers and atomic defects from technology
factors of two-temperature annealing (annealing temperature T, partial vapor
pressure of component P).
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