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First principles calculations on structural, electronic, magnetic and thermoelectric properties of newly
synthesized perovskite Sr2HoNbO6 are carried out at the behest of much reliable density functional the-
ory (DFT). The equilibrium lattice parameters at the cost of structural optimizations are observed to agree
with the available experimental data. Three different methods for exchange correlations are utilized to
investigate the electronic structure of this oxide. Spin polarized band structure calculations predict the
semiconducting nature of this compound along with a large energy gap of 3.6 eV. Ferromagnetic interac-
tions among the constituent atomic spin moments determine the total magnetic moment l = 4.0 lB for
this material with a maximum contribution from lHo = 3.95 lB. In addition, the temperature dependent
thermoelectric properties based on the electronic results of Sr2HoNbO6 in temperature range from 50 to
1000 K are investigated. The total negative Seebeck coefficient signifies the p-type conduction or holes as
charge carriers along the selected temperature range. The outcome of this study specifies the maximum
value of dimensionless figure of merit zT � 0.97 at room temperature.

� 2018 Elsevier B.V. All rights reserved.
1. Introduction

The heavy resource loaded regions have limited the global fuel
supply due to overexploitation, inefficient and low standard tech-
nology in addition to political instability directly consequences
the cost, as well as the extinction of these resources. Present-day
energy situation provisions the transformation of energy bases
from fossil fuels to renewable sources e.g. thermoelectrics (TE),
biomass, solar cells, photovoltaics, piezoelectrics, etc. [1–4]. Pre-
sently, the TE materials have become an interesting theme for
material scientists because they promote the environment friendly
and efficient tactics to conserve the energy available in the form of
waste heat. Undoubtly, these materials can be visualised as green
energy reservoirs and control measures to overcome the worldwide
energy crisis. The process by which a material is capable to refur-
bish the waste heat (via incompetency in servicing the released
energy and partial combustion of fuels) into electric power is
known as the thermoelectric phenomenon. It is generally specified
by a dimensionless constant zT = (S2rT/j) called figure of merit,
where S is Seebeck coefficient, r electrical conductivity, j thermal
conductivity and T temperature. Here, j is a combination of electri-
cal (je) and phonon (jk) contributions of thermal conductivity of a
lattice. Among the four quantities involved in zT relation, one is
mainly interrelated to the lattice (jk) and three of them
(S, r and je) are mainly linked to the electronic structure of the
material. To reduce lattice thermal conductivity, there are three
possible strategies. The first is to create rattling structures or point
defects or by alloying so that the phonons scatter within the unit
cell. The second approach is to separate the electron-crystal from
the phonon-glass by using complex crystal structures without dis-
rupting the crystallinity of the electron-transport region. A third
tactic is to use the multiphase nano-composites to scatter phonons
at interfaces [5]. Maximum value of zT means the enhanced effi-
ciency of a TE material [6]. To optimize the various thermoelectric
parameters for enhanced thermoelectric response, fruitful tailoring
strategies have been developed from the exhaustive knowledge of
electron and phonon transport. Engineering of band structure leads
to the increased power factor S2r, and hosting the additional pho-
non scattering without the alteration of power factor makes the kk
to reduce [7–8]. At the same time, the material exhibits maximum
Seebeck coefficient with minimum resistivity and thermal conduc-
tivity. However, in conventional semiconductors, these quantities
are itself the functions of carrier concentration and their indepen-
dent control is little possible; therefore, such materials are rarely
found.
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