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About the Book

Capturing the most up-to-date research in colloidal quantum dot (CQD) devices, this book is
written in an accessible style by the world’s leading experts. The application of CQDs in solar cells,
photodetectors and light-emitting diodes (LEDs) has developed rapidly over recent years, promising
to transform the future of clean energy, communications, and displays. This complete guide to the
(IR mreea o field provides researchers, students and practitioners alike with everything they need to understand
these developments and begin contributing to future applications. Introductory chapters summarise
December 2013 the fundamental physics and chemistry, whilst later chapters review the developments that have
propelled the field forwards, systematically working through key device advances. The science of
CQD films is explained through the latest physical models of semiconductor transport, trapping and
recombination, whilst the engineering of organic and inorganic multilayered materials is shown to
have enabled major advances in the brightness and efficiency of CQD LEDs.
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Key Features
Captures the most up-to-date research, written by the world’s leading experts.

Summarizes the fundamental physics and chemistry, providing those new to the field with the
key information needed.

Systematically reviews key advances in device engineering that all researchers involved in the field
> must understand.
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About the Book

Emphasising essential methods and universal principles, this textbook provides everything students
need to understand the basics of simulating materials behavior. All the key topics are covered from
electronic structure methods to microstructural evolution, appendices provide crucial background
material, and a wealth of practical resources are available online to complete the teaching package.
Modeling is examined at a broad range of scales, from the atomic to the mesoscale, providing
students with a solid foundation for future study and research. Detailed, accessible explanations
of the fundamental equations underpinning materials modelling are presented, including a full
chapter summarising essential mathematical background. Extensive appendices, including essential
background on classical and quantum mechanics, electrostatics, statistical thermodynamics and linear
elasticity, provide the background necessary to fully engage with the fundamentals of computational
modelling. Exercises, worked examples, computer codes and discussions of practical implementations
methods are all provided online giving students the hands-on experience they need.

Key Features

Examines modelling materials across a broad range of scales, from the atomic to the mesoscale,
providing students with a solid foundation for future study and research

Presents detailed, accessible explanations of the fundamental equations underpinning materials
modelling and includes a full chapter summarising essential mathematical background.

Extensive appendices, including essential background on classical and quantum mechanics,
electrostatics, statistical thermodynamics and linear elasticity, provide students with all the
background necessary to fully engage with the fundamentals of computational modelling
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Whether you are a student taking an energy course
or a newcomer to the field, this TEXTBOOK will
help you understand critical relationships among
environment, energy and sustainability.

Leading experts provide comprehensive coverage
of each topic, bringing together diverse subject
matter by integrating theory with engaging insights.
Each chapter includes helpful features to aid
understanding, including a historical overview to
provide context, suggested further reading and
questions for discussion. Every subject is beautifully
illustrated and brought to life with full-color images
and color-coded sections for easy browsing, making
this a COMPLETE EDUCATIONAL PACKAGE.

Materials for Energy

and Environmental Sustainability

' RESEARCH SOCIETY

improving the quality of iife.

Sections Include:

Energy and the Environment—
The Global Landscape
Nonrenewable Energy Sources
Renewable Energy Sources
Transportation

Energy Efficiency

Energy Storage, High-Penetration
Renewables and Grid Stabilization

www.mrs.org/energybook

DER TODAY!

Fundamentals of
Materials for Energy and
Environmental Sustainability

Editors

David S. Ginley
and
David Cahen

Published in partnership by the Materials Research Society and Cambridge University Press


https://doi.org/10.1557/jmr.2013.349

https://doi.org/10.1557/jmr.2013.349 Published online by Cambridge University Press

MATERIALS RESEARCH SOCIETY®

2013 Board of Directors
Officers
O. Auciello, President
B.M. Clemens, Immediate Past President
T. Benson Tolle, Vice President and President-Elect
S.J. Hearne, Secretary
M.R. Fitzsimmons, Treasurer
T.M. Osman, Executive Director

2013 Publications Committee
P.C. McIntyre, Chair
P.B. Messersmith, Editors Subcommittee
R.A. Vaia, New Publication Products Subcommittee
J.M. Phillips, Publications Quality Subcommittee

2013 MRS Committee Chairs
M.S. Whittingham, Academic Affairs
C.B. Carter, Awards
N. Bassim, Government Affairs
D.S. Ginley, Meetings Committee

MRS Headquarters
T.M. Osman, Executive Director
J.A. Dillen, Director of Finance and Administration
P.A. Hastings, Director of Meeting Activities
E.K. Novak, Director of Communications

Directors

A.C. Arias S.M. Haile

S.M. Baker A.M. Hodge

D. Cahen O. Kraft

D.B. Dimos H. Matsumura

S.J. Eglash F.C. Meldrum

C-B. Eom E.A. Stach

S. Ermer S.K. Streiffer

E. Garfunkel S.E. Trolier-McKinstry

Y. Chabal, Member Engagement
P.C. Mcintyre, Publications
A. Risbud, Public Outreach

Journal of Materials Research Founding Sponsors
Allied-Signal Inc.
Xerox Corporation

About the Materials Research Society

The Materials Research Society (MRS®) is a not-for-profit scientific
association founded in 1973 to promote interdisciplinary goal-oriented
basic research on materials of technological importance. Membership
in the Society includes over 16,000 scientists from industrial,
government, and university research laboratories in the United States
and abroad.

The Society’s interdisciplinary approach to the exchange of technical
information is qualitatively different from that provided by single-discipline
professional societies because it promotes technical exchange across
the various fields of science affecting materials development. MRS
sponsors three major international annual meetings encompassing
many topical symposia, as well as numerous single-topic scientific
meetings each year. It recognizes professional and technical excellence,
conducts tutorials, and fosters technical exchange in various local
geographical regions through Section activities and Student Chapters
on university campuses.

MRS publishes symposia proceedings, the MRS Bulletin, and other
volumes on current scientific developments. The Journal of Materials
Research, the archival journal spanning fundamental developments in
materials science, is published twenty-four times a year by Cambridge
University Press for the MRS. MRS Communications is a full-color
letters and prospectives journal focused on groundbreaking work
across the spectrum of materials research.

MRS regular and student members may subscribe to Journal of
Materials Research. See inside front cover for subscription rates for
Journal of Materials Research.

MRS is an Affiliated Society of the American Institute of Physics and
participates in the international arena of materials research through
associations with professional organizations.

For further information on the Society’s activities, contact MRS
Headquarters, 506 Keystone Drive, Warrendale, PA 15086-7573;
telephone (724) 779-3003; fax (724) 779-8313.
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