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in the T, Nf plane

Basic bibliography &
Scanned notes



Some references for the first lecture.

The aim of this short bibliographic note is to provide some basic references
which cover the topics discussed in the first introductory lecture. They are
not meant to be complete, rather as a help to navigate the rich literature on
the various subjects touched upon. The order of the references follows the
presentation, and some of the topics have been expanded in the subsequent
lectures.

Symmetries of QCD are discussed in many books and reviews, for instance in
the textbook by Andrei Smilga, Lectures on Quantum Chromodynamics,and
the lecture notes by John Preskill, available on line at
http://www.theory.caltech.edu/ preskill/notes.html.

A classic reference for the UA(1) problem is Coleman’s lecture, The use of
instantons reprinted in Selected Erice Lectures, and also available on line as
a preprint at
https://lib-extopc.kek.jp/preprints/PDF/1978/7805/7805043.pdf .

For basic aspects of topology of gauge fields, perhaps the book by A.M.
Polyakov Gauge Fields and Strings, in particular Chapter 6 Topology of
Gauge Fields is the ’best’ reading. A very nice paper with one of the first
lattice detailed studies is J. B. Kogut, J. F. Lagae and D. K. Sinclair, Topol-
ogy, fermionic zero modes and flavor singlet correlators in finite temperature
QCD, Phys. Rev. D58 (1998) 054504.

The discussion on the zero temperature pattern of symmetries in QCD is in
T. Appelquist, J. Terning and L. C. R. Wijewardhana, The Zero temperature
chiral phase transition in SU(N) gauge theories, Phys. Rev. Lett. 77 (1996)
1214. This article also reviews in a concise way the relevant aspects of the
gauge fields dynamics and Banks-Zaks fixed point. The discussion of the
phase diagram in theNf , g2 plane, as well as of the conformal phase transition
and particle spectrum, may be found in the original paper by V. A. Miransky
and K. Yamawaki, Conformal phase transition in gauge theories, Phys. Rev.
D 55 (1997) 5051.

The finite temperature transition in QCD has been discussed from many dif-
ferent points of view at this School, see e.g. the lectures by Olaf Kaczmarek.
A classic basic reference on the pure gauge systems is B. Svetitsky, Sym-
metry Aspects of Finite Temperature Confinement Transitions Phys. Rept.
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132 (1986) 1. Although limited to pure gauge, it provides an excellent intro-
duction into the general idea of the universality of critical phenomena, and
their applicability in various fields of physics. The paper by J. Engels and
F. Karsch The scaling functions of the free energy density and its derivatives
for the 3d O(4) model, Phys. Rev. D 85 (2012) 094506 is a detailed analy-
sis in a spin model performed having in mind QCD applications. The link
between chiral dynamics, Ward identies and critical phenomena is discussed
in A. Kocic, J. B. Kogut and M. P. Lombardo, Universal properties of chi-
ral symmetry breaking Nucl. Phys. B 398 (1993) 376. In this short series
of lectures Finite temperature field theory and phase transitions, ICTP Lect.
Notes Ser. 4 (2001) I have tried to summarize the main aspects of the theory
of critical phenomena which are usuful in particle physics.

The phase diagram in the plane of the temperature and number of flavors is
discussed in J. Braun and H. Gies, Chiral phase boundary of QCD at finite
temperature, JHEP 0606 (2006) 024. This paper also re-derive the condi-
tions for chiral symmetry breaking in QCD from the perspective of functional
renormalization group. One short review prepared with my collaborators
summarizes various aspects of the phases of QCD, and contains more ref-
erences: M. P. Lombardo, K. Miura, T. J. Nunes da Silva and E. Pallante,
One, two, zero: Scales of strong interactions, Int. J. Mod. Phys. A 29 (2014)
no.25, 1445007.

Finally, the TASI lectures by M. Dine, TASI lectures on the strong CP prob-
lem available on the arXives at
https://arxiv.org/pdf/hep-ph/0011376.pdf provide an excellent bridge
between our introductory first lecture and the subject of topology and axions
which will be discussed in the following.
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