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[Abstract] Thermoelectric and mechanical properties of high-entropy alloy (HEA) models
with Cu atoms into (Bi,Sb)2(Te,Se)s system have been analyzed through molecular dynamics
and first-principles simulations. In the molecular dynamics simulation, atomistic
Bis2ShsTessSe1oCus HEA models including more than 10* atoms were introduced under the
three-dimensional periodic boundary condition, and the isothermal-isobaric (NPT) ensemble
was adopted for melting, cooling, and annealing of HEA models using appropriate emperical
interatomic potentials. Some fragments of the models were extracted after annealing, and the
density-functional-theory calculations were carried out for the analysis of the electronic states
of these HEA fragments and nanostructures. The time evolution of molecular dynamics
processes and physical properties such as the Seebeck coefficients, phonon diffusion, and bulk
moduli of the models shall be discussed from the view point of molar entropy of mixing.
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Fig. 1. Temperature (blue line) and example of ASmixP (green
line) with 512 regions for a BizSheTessSe19Cus HEA model in the *
melting, cooling, and annealin% processes. Red line indicates the
ideal maximum value of ASmix" for this model.
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& 60 Fig. 2. A 148-atom slab model of 2-nm-
g f b thick HEA nanonofilm for
% -100 a n d Bi34Sb7T6358818CU5 (model a).
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Fig. 3. Relationship between the calculated Seebeck coefficient

S(0) at 300 K and molar entropy of mixing for some HEA
nanonofilm models, a—f.
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