Optimal efficiency of thermoelectrics based on one-dimensional transport of spin-polarized electrons in external magnetic field 
Оптимальна ефективність термоелектричної истеми на основі одновимірного транспорту поляризованих за спином електронів у зовнішньому магнітному полі 
Зубов Ю. Д. (науковий керівник – І. В. Кріве) 
At present, in order to solve the climate crisis, thermoelectrics might be adequate replacement of steam engines. Efficiency of thermoelectric systems drastically increases as the size of the system decreases. Thus, molecular transistor as a spintronic device might be an acceptable model of high efficient thermoelectric system.
 In this model, the quantum dot is coupled to two magnetic leads where electrons are partially spin-polarized. The source and drain electrodes have different chemical potentials (due to bias voltage) and are kept at different temperatures. When electrons in the electrodes are fully spinpolarized (what is the case of half-metals), the electron one-dimensional transport in this system is possible only in the presence of external magnetic field that induces spin precession. If spin polarization is partial, there are two electron transport channels, (i) “direct” (without spin-flip) and (ii) arising due to spin-flips caused by magnetic field. 
We analytically calculated dependences of Onsager matrix coefficients on the parameters of the system (external magnetic field, molecule/electrode coupling energies ΓS/D, and gate voltage). This new type of thermoelectric systems have been compared with traditional transistors which have Breit – Wigner transmission coefficient. We found optimal conditions on model parameters under which the system attains the high thermoelectric efficiency.
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