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Abstract

Investigation of band structure and thermo-physical response of new quaternary CoVTiAl Heusler alloy
within the frame work of density functional theory has been analyzed. 100% spin polarization with
ferromagnetic stable ground state at the optimized lattice parameter of 6.01 A is predicted for the
compound. Slater-Pauling rule for the total magnetic moment of 3 pyg and an indirect semiconducting
behavior is also seen for the compound. In order to perfectly analyze the thermo-physical response, the
lattice thermal conductivity and thermodynamic properties have been calculated. Thermal effects on
some macroscopic properties of CoVTIAl are predicted using the quasi-harmonic Debye model, in
which the lattice vibrations are taken into account. The variations of the lattice constant, volume
expansion coefficient, heat capacities, and Debye temperature with pressure and temperature in the
ranges of 0 GPa to 15 GPa and 0 K to 800 K have been obtained.
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Introduction

The alternate sources of energy in present scenario are thermoelectric (TE) [1-3] materials due to their
ability to convert waste heat into electricity. TE materials could play an important role to build an
efficient and sustainable energy portfolio. Efforts are underway to increase their efficiency, stability and

cost for their potential practical applications. Harvesting of waste heat exhausts from various
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