
RECENSIONI

This is the third and final volume of an 
excellent primer series that Luciano Colombo, 
full professor of condensed matter physics 
at the University of Cagliari, has written for 
the Institute of Physics Publisher (IOPP). Of 
the first two primers, devoted to atomic 
and molecular physics [1] and solid-state 
physics [2] respectively, I had already the 
opportunity to write in these columns, 
highlighting the tutorial character and 
praising the great didactic clarity of the 
two texts. The present one, devoted to the 
statistical physics of condensed matter 
systems, has the same approach and the same 
qualities as the first two primers. As Francesco 
Sciortino underlines in his excellent foreword, 
the IOPP editorial project primer fits into 
the spirit of the European Higher Education 
Area (EHEA) promoting new textbooks 
that emphasise the educational over the 
informational aspect: in this respect primer 
means the primacy of  forging thinking over  
providing notions.  

It is precisely the breadth of topics that form 
the statistical mechanics of condensed matter 
that dictates the primer structure adopted 
by Luciano Colombo. Each chapter opens 
with a brief syllabus where the fundamental 
concepts and logical sequence of the 
topics covered are set forth. These are then 
expounded making use of mathematics only 
where it is fundamental and necessary, while 
the more technical parts are entrusted to the 
numerous (as many as eight) appendices. 

The first part of the book, consisting of two 
chapters, presents the statistical mechanics 
of classical systems. The first chapter 
introduces the fundamental concepts that 
define statistical mechanics, the statistical 
significance of thermodynamic quantities, 
particularly entropy and its relation to (the 
lack of) information and irreversibility. From 
the ideal monoatomic gas, the second chapter 
moves on to the classical thermal properties 
of polyatomic gases, ideal and real, and under 
the action of external fields. Quantum effects 

peep out here and introduce the reader to the 
second part of the book, dedicated to quantum 
statistical physics. Chapter 3 illustrates the 
foundations of the two quantum statistics as a 
consequence of particle indistinguishability and 
related wavefunction exchange symmetry. The 
thermal properties of the two quintessential 
quantum gases in a solid, the fermionic gas of 
free electrons and the bosonic gas of phonons, 
are explained very clearly in Chapter 4. The 
boson statistics is then applied, in Chapter 5, to 
the photon gas, which emerged from Planck’s 
explanation of the black body with the invention 
of quanta. The chapter concludes with the basic 
concepts and equations of the Bose-Einstein 
condensation. 

There is also a third part of concluding 
remarks, consisting in a one-page chapter 
on “What is missing in this Primer”: a list of 
important topics such as transport theory, phase 
transitions, non-equilibrium statistical physics, 
irreversibility, etc., which naturally originate from 
(and are equally important as) the foundations 
exposed in the primer, and will necessarily 
constitute the titles of following master courses. 
All this is in the spirit of the Bologna Process: 
the primers for the bachelor triennium pave 
the road to the courses of the master biennium. 
I’m tempted to consider the “what is missing” 
items as the titles of future “seconders”, i.e., 
of textbooks for the master courses which 
will second a brilliant career for our future 
condensed matter physicists. Provided they 
have first digested also the technicalities in the 
eight appendices which form the part IV of this 
excellent primer! Finally, I would like to mention 
that Luciano Colombo’s teaching talent, now 
appreciated internationally with the undisputed 
success of this primer series, was also revealed 
in the refresher courses for high-school physics 
teachers, held with wide appreciation for a few 
years before the pandemic and now soon to be 
resumed.

Giorgio Benedek
Università di Milano-Bicocca
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