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“This book elucidates the essentials of practical 

electronic structure theory utilized under the 

hood of commonly employed electronic structure 

codes, revealed with a clarity and succinctness 

that only these authors with many decades 

of experience at the research forefront can 

provide. This masterpiece is essential reading 

for researchers engaged in modern materials 

research, including recent topics in topological 

constraints and two-dimensional materials.”  

EVAN REED

Materials Computation and Theory Group, 

Stanford University.

“This is a wonderful book clearly explaining 

essential concepts of the quantum theory of 

materials. It should become a classic text in  

this field.”

MARVIN COHEN

Department of Physics, University of California, 

Berkeley

“A must-read for aspiring scientists and 

engineers in the age of interdisciplinary 

nanoscale science and technology. Two 

renowned masters in materials physics have 

opened the depth of condensed matter physics 

theories to the communities of condensed matter 

physics, materials science, physical chemistry 

and chemical engineering!”

KYEONGJAE CHO

Department of Materials Science and 

Engineering, University of Texas at Dallas.

This new text presents in a concise and 

accessible manner the theoretical concepts and 

tools that are used to predict and explain the 

properties of materials and that are essential 

for graduate-level courses on the physics of 

materials.

Key features include:

•	 Traditional and modern topics, ranging 

from crystal periodicity and symmetry and 

derivation of single-particle equations, to 

graphene, two-dimensional solids, carbon 

nanotubes, topological states, and Hall physics

•	 Numerous worked examples demonstrating 

how to explain experimental observations

•	 Applications illustrating how to use theoretical 

concepts in understanding real research 

problems

•	 End-of-chapter exercises for homework and 

self-study

•	 242 informative full color illustrations

•	 A comprehensive set of appendices reviewing  

the crucial fundamental physics and 

mathematical tools

Ideal for students from a range of disciplines 

including condensed matter physics, physical 

chemistry, materials science and engineering, 

and chemical engineering.
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