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FUNDAMENTALS OF NUCLEAR MODELS
Foundational Models
by David J Rowe (University of Toronto, Canada) & John L Wood 
(Georgia Institute of Technology, USA) 

This book reviews the basic models and theories of nuclear structure and gives an in-depth analysis of 
their experimental and mathematical foundations. It shows the relationships between the models and 
exhibits the value of following the strategy of: looking for patterns in all the data available, developing 
phenomenological models to explain them, and finally giving the models a foundation in a fundamental 
microscopic theory of interacting neutrons and protons.
This unique book takes a newcomer from an introduction to nuclear structure physics to the frontiers of 
the subject along a painless path. It provides both the experimental and mathematical foundations of the 
essential models in a way that is accessible to a broad range of experimental and theoretical physicists. 
 
Contents: Elements of Nuclear Structure; The Bohr Collective Model; Symmetry, Dynamical Groups and 
Spectrum Generating Algebras; The Algebraic Collective Model; The Shell Model; Pair-Coupling Models; 
Mean-Field Approximations; Time-Dependent Mean-Field Theory; A Classical Approximation; Concluding 
Remarks.
 

Readership: Graduate students, academics, and researchers in nuclear physics, and mathematical physicists.
 
676pp	  	  Mar 2010	 
978-981-256-955-4	  	  US$120    £79 	
978-981-256-956-1(pbk)	  	 US$75      £50 	
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NUCLEAR COLLECTIVE MOTION
Models and Theory
by David J Rowe (University of Toronto, Canada) 

This book provides a simple presentation of the models and theory of nuclear collective structure, 
with an emphasis on the physical content and the ways they are used to interpret data. Part 1 presents 
the basic phenomenological collective vibrational and rotational models as introduced by Bohr and 
Mottelson and their many colleagues. It also describes the extensions of these models to parallel unified 
models in which neutrons and protons move in a mean-field with collective degrees of freedom. Part 
2 presents the predominant theories used to describe the collective properties of nuclei in terms of 
interacting nucleons. 
 
Contents: Phenomenological Models: General Trends and Coupling Schemes; The Collective Vibrational 
Model; The Unified Model for Vibrations; The Vibrating Potential Model; The E1 Photoresonance; The 
Collective Rotational Model; The Unified Model for Rotations; The Moment of Inertia; Microscopic 
Theories: Hartree–Fock Self-Consistent Field Theory: Spherical Nuclei; Hartree–Fock Self-Consistent Field 
Theory: Deformed Nuclei; Pairing–Force Theory; The Tamm–Dancoff Approximation or Simple Particle-
Hole Theory; An Equations-of-Motion Method; The Random Phase Approximation or Sophisticated 
Particle–Hole Theory; Time-Dependent Hartree–Fock (TDHF) Theory; The Microscopic Foundations of 
the Unified Vibrational Model; Concluding Remarks.
 
Readership: Graduate students and researchers in nuclear physics, and academics involved in teaching graduate-level nuclear physics.
  
250pp	  	  May 2010	 
978-981-279-064-4	  	  US$89    £55 	
978-981-279-065-1(pbk)	  	 US$42    £28 	
978-981-279-066-8(ebook)	 US$116    
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