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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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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
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