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423 ISBN: 9781439850534, price: 104.82.

This book introduces thermodynamics and statistical physics using a unifying approach whereby 
the macroscopic and microscopic descriptions are presented in a complementary fashion. 
Concepts are explained using ideal non-interacting spins and ideal gases as models. This 
combined presentation allows gaining significant insight into classical and statistical 
thermodynamics. However, the particularities that differentiate the statistics used to describe 
indistinguishable versus distinguishable particles become less clear for the learning reader.

The first part deals with the microcanonical ensemble description mostly from a classical thermal
physics perspective. After the introduction of the first and second law, the notions of microstate 
and density of states are presented. The specific case of two localized spin systems undergoing 
thermal interaction is generalized to illustrate the complementary statistical interpretation of 
entropy. The third law as the temperature approaches zero is explained. Thermodynamics 
potentials and the Maxwell relations are defined.

The second part begins with a review of probability theory and statistical physics ensembles. 
After having defined the partition function under the canonical description, the spin system 
example is used to derive the general relationship between the partition function and the 
Helmholtz potential. The grand canonical ensemble is introduced with a view to derive the 
quantum distribution functions. Various applications are discussed. The limiting case 
corresponding to the classical ideal gas is presented, followed by more advanced topics on non-
equilibrium thermodynamics. 

The text is very well written using plain language. It is well suited for a senior undergraduate 
course, with emphasis placed on applied spin systems. The combined use of ideal paramagnets 
and gases as system models is especially useful in the illustration of classical and statistical 
thermodynamics processes. Although the author is careful in mentioning the distinguishable 
nature of the spin particles under consideration, the topic of “Boltzmann statistics” for localised 
particles is not addressed as a whole. With this approach, it might be more challenging for a 
student to gain a global understanding of the classical Boltzmann statistics used to describe a 
system of non-gaseous and weakly interacting particles. 

The book thoroughly covers the relevant statistical physics applications which can typically be 
found in other textbooks. Nevertheless, notions of probability theory and distribution functions 
are introduced late. A lot of insight can be gained by defining the one particle microstates 
through the simple binomial counting problem and then, by deriving the most probable 
distribution function using the method of Lagrange multipliers. After having introduced the 
partition function under the canonical ensemble approach, the author derives the quantum 
distribution functions using the grand canonical ensemble. Still, it is a powerful method to obtain
the same quantum distributions, but it requires an understanding a priori of the more abstract 
concepts related to the grand canonical ensemble.



This book offers an original perspective by introducing thermal and statistical physics concepts 
with ideal spins and gases serving as models, instead of having one section dedicated to systems 
of distinguishable particles. The content is clearly presented with less emphasis on detailed 
mathematical manipulations. It should be useful to those interested in the study of 
paramagnetism.    
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