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Environmental and economic concerns have significantly spurred the search for
novel, high-performance thermoelectric materials for energy conversion in small-
scale power generation and refrigeration devices. This quest has been mainly
fueled by the introduction of new designs and the synthesis of new materials. In
fact, good thermoelectric materials must simultaneously exhibit extreme
properties: they must have very low thermal conductivity values and both
electrical conductivity and Seebeck coefficient high values as well. Since these
transport coefficients are interrelated, the required task of optimization is a
formidable one. Thus, thermoelectric materials provide a full-fledged example of
interdisciplinary research connecting fields such as solid-state physics, materials
science engineering, and structural chemistry and raise the need of gaining proper
knowledge of the role played by the electronic structure in the thermal and
electrical transport properties of solid matter.

This book presents a detailed, updated introduction to the field of thermoelectric
materials in a tutorial way, focusing on both basic notions and fundamental
questions and illustrating the abstract concepts with suitable application
examples. It discusses thermoelectric effects, the transport coefficients and their
mutual relations, the efficiency of thermoelectric devices, and some notions on
the characterization and related industry standards. It also reviews the two basic
strategies for optimizing the thermoelectric performance of materials: the control
of thermal conductivity and the power factor enhancement. It discusses structural
complexity approach, focusing on complex enough lattice structures with heavy
atoms in the unit-cell or nanostructured systems characterized by low-
dimensional effects, and introducing different kinds of bulk materials of growing
chemical and structural complexity. It also discusses the electronic structure
engineering approach that focuses on obtaining a guiding principle, in terms of
an electronic band structure tailoring process, and describes the role played by
the electronic structure in the thermoelectric performance of different materials.
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Environmental and economic concerns have significantly spurred the search for novel, high-performance
thermoelectric materials for energy conversion in small-scale power generation and refrigeration devices.
This quest has been mainly fueled by the introduction of new designs and the synthesis of new materials. In
fact, good thermoelectric materials must simultaneously exhibit extreme properties: they must have very low
thermal conductivity values and both electrical conductivity and Seebeck coefficient high values as well.
Since these transport coefficients are interrelated, the required task of optimization is a formidable one. Thus,
thermoelectric materials provide a full-fledged example of interdisciplinary research connecting fields such
as solid-state physics, materials science engineering, and structural chemistry and raise the need of gaining
proper knowledge of the role played by the electronic structure in the thermal and electrical transport
properties of solid matter.

This book presents a detailed, updated introduction to the field of thermoelectric materials in a tutorial way,
focusing on both basic notions and fundamental questions and illustrating the abstract concepts with suitable
application examples. It discusses thermoelectric effects, the transport coefficients and their mutual relations,
the efficiency of thermoelectric devices, and some notions on the characterization and related industry
standards. It also reviews the two basic strategies for optimizing the thermoelectric performance of materials:
the control of thermal conductivity and the power factor enhancement. It discusses structural complexity
approach, focusing on complex enough lattice structures with heavy atoms in the unit-cell or nanostructured
systems characterized by low-dimensional effects, and introducing different kinds of bulk materials of
growing chemical and structural complexity. It also discusses the electronic structure engineering approach
that focuses on obtaining a guiding principle, in terms of an electronic band structure tailoring process, and
describes the role played by the electronic structure in the thermoelectric performance of different materials.
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Editorial Review

Review

"Prof. Maciá-Barber has been a leading theoretical force in the thermoelectric properties of quasicrystals
for many years and we have had numerous exchanges on the subject, as well as shared our papers. I am
thrilled to see him put these extreme talents into a more general but extremely timely and up-to-date book on
thermoelectrics to share with this entire research community. Many people will benefit greatly from this
book."

?Prof. Terry M. Tritt, Clemson University, USA

About the Author

Enrique Maciá-Barber is professor of condensed matter physics at the Universidad Complutense de
Madrid, Spain. His research interests include the thermoelectric properties of quasicrystals and DNA-based
devices. He is author of several monographs and the book Aperiodic Structures in Condensed Matter:
Fundamentals and Applications (CRC Press, Boca-Raton, 2009).

Users Review

From reader reviews:

Rachel Chaney:

Why? Because this Thermoelectric Materials: Advances and Applications is an unordinary book that the
inside of the reserve waiting for you to snap that but latter it will surprise you with the secret that inside.
Reading this book beside it was fantastic author who also write the book in such remarkable way makes the
content within easier to understand, entertaining approach but still convey the meaning totally. So , it is good
for you because of not hesitating having this anymore or you going to regret it. This book will give you a lot
of benefits than the other book possess such as help improving your ability and your critical thinking
technique. So , still want to hold off having that book? If I ended up you I will go to the publication store
hurriedly.

Gail Tate:

Thermoelectric Materials: Advances and Applications can be one of your nice books that are good idea. We
recommend that straight away because this e-book has good vocabulary which could increase your
knowledge in vocabulary, easy to understand, bit entertaining but nevertheless delivering the information.
The author giving his/her effort to place every word into satisfaction arrangement in writing Thermoelectric
Materials: Advances and Applications but doesn't forget the main stage, giving the reader the hottest as well
as based confirm resource data that maybe you can be one among it. This great information could drawn you
into new stage of crucial pondering.



Alejandro Wisdom:

Beside that Thermoelectric Materials: Advances and Applications in your phone, it could give you a way to
get more close to the new knowledge or data. The information and the knowledge you are going to got here
is fresh from the oven so don't become worry if you feel like an aged people live in narrow commune. It is
good thing to have Thermoelectric Materials: Advances and Applications because this book offers to your
account readable information. Do you oftentimes have book but you do not get what it's about. Oh come on,
that won't happen if you have this with your hand. The Enjoyable arrangement here cannot be questionable,
like treasuring beautiful island. So do you still want to miss that? Find this book along with read it from
today!

William Powers:

Is it you who having spare time then spend it whole day simply by watching television programs or just lying
down on the bed? Do you need something new? This Thermoelectric Materials: Advances and Applications
can be the solution, oh how comes? The new book you know. You are and so out of date, spending your time
by reading in this new era is common not a nerd activity. So what these textbooks have than the others?
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