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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:

Anna Harlow:

Here thing why that Thermoelectric Materials: Advances and Applications are different and trusted to be
yours. First of all reading a book is good but it really depends in the content of it which is the content is as
scrumptious as food or not. Thermoelectric Materials: Advances and Applications giving you information
deeper since different ways, you can find any e-book out there but there is no e-book that similar with
Thermoelectric Materials: Advances and Applications. It gives you thrill looking at journey, its open up your
personal eyes about the thing that happened in the world which is might be can be happened around you.
You can actually bring everywhere like in park your car, café, or even in your method home by train. In case
you are having difficulties in bringing the published book maybe the form of Thermoelectric Materials:
Advances and Applications in e-book can be your alternative.

Rita Campanelli:

Information is provisions for individuals to get better life, information these days can get by anyone from
everywhere. The information can be a information or any news even a problem. What people must be
consider if those information which is from the former life are hard to be find than now could be taking
seriously which one would work to believe or which one the resource are convinced. If you have the unstable
resource then you buy it as your main information we will see huge disadvantage for you. All those
possibilities will not happen in you if you take Thermoelectric Materials: Advances and Applications as your



daily resource information.

James Collins:

Your reading 6th sense will not betray a person, why because this Thermoelectric Materials: Advances and
Applications book written by well-known writer we are excited for well how to make book that could be
understand by anyone who else read the book. Written with good manner for you, still dripping wet every
ideas and producing skill only for eliminate your personal hunger then you still uncertainty Thermoelectric
Materials: Advances and Applications as good book not only by the cover but also by content. This is one e-
book that can break don't judge book by its include, so do you still needing a different sixth sense to pick this
kind of!? Oh come on your examining sixth sense already told you so why you have to listening to one more
sixth sense.

Eugene Williams:

Are you kind of active person, only have 10 as well as 15 minute in your morning to upgrading your mind
ability or thinking skill possibly analytical thinking? Then you have problem with the book in comparison
with can satisfy your short space of time to read it because pretty much everything time you only find book
that need more time to be go through. Thermoelectric Materials: Advances and Applications can be your
answer mainly because it can be read by a person who have those short free time problems.
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