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Abstract

Magnetic field effects on the efficiency of thermoelectric nanostructures

Farzane ebadi

The characterization of materials by studying their transport properties gives rise to
valuable insightsof their physical properties. Some of the most common transport
phenomena include conductivity, Seebeck effect and Hall Effect. Other examples not as
known as the phenomena mentioned above are Nernst, Ettingshausen and Righi-Leduc
effects. In this research, the above-mentioned coefficients have been investigated for cases
such as bulk semiconductors, two-dimensional and one-dimensional nanostructures .The
most significant studied physical property is variations in figure of merit (ZT) of materials.
By increasing the amount of this coefficient to the maximum, material converts the more
dissipated heat to electrical energy. ZT depends on electrical conductivity, Seebeck
coefficient and thermal conductivity. Moreover, the effect of magnetic field on figure of
merit is theoretically studied. The semiclassical method used to determine these
coefficients is Boltzmann transport equation solved by relaxation time approximation.
Carrier transport is caused by scattering and drift processes. Based on the fact that carrier
scattering plays the most important role in simulation of charge transport; we introduce
ionized impurity and acoustic phonon scattering. These scatterings lead to discrete
relaxation time. Then by gaining enough information from Boltzmann equation,
thermoelectric coefficients of mentioned structures for various scatterings in the presence

of magnetic field are achieved.

Key word: Thermoelectric, Seebeck effect, Figure of merit (ZT), Thermal conductivity,

Electrical conductivity, Two-dimensional and one-dimensional nanostructures.
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