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This monograph on fluid and plasma turbulence
is a deep and complete overview of turbulence
theories and illustrates the interplay among very
different but essential features of turbulent flows.
Among others, it focuses on the role of inhomo-
geneities in enhancing and suppressing turbu-
lence and also on the transport and destruction of
structures in turbulence. This very detailed book
explores thoroughly both the fields of fluid and
plasma turbulence examining not only the char-
acteristics of each of these two complex research
areas but also establishing links between the
fields and highlighting particular differences, for
example, through the role of long-range interac-
tion due to electromagnetic fields. Special atten-
tion is given to turbulence modelling which is
regarded as a fundamental tool in advancing the
understanding on the subject. The topics are dis-
cussed in an up-to-date way but the book could be
also used as an introductory text to the subject
since the different subjects are clearly intercon-
nected. The book is divided into four parts. A first
one in which basic concepts of structure forma-
tion in fluids and plasma turbulence are intro-
duced, a second part which is instead devoted to
the study of fluid turbulence and a third and a
forth part which introduce concepts on conduct-
ing fluids, the former dealing mainly with MHD
problems and the latter with plasma turbulence.

In more detail, after the first two intro-
ductory chapters, the authors introduce, in chap-
ter three, the fundamentals of fluid turbulence
with emphasis on the homogeneous case. In
chapter four, turbulence modelling is discussed
in a systematic way dealing both with the equa-
tions for a RANS (Reynolds Averaged Navier
Stokes) and LES (Large Eddy Simulations). In
chapter five, which concludes the second part,
the statistical theory of turbulence is treated and
considering theories on inhomogeneus turbu-
lence are explored. 

From chapter six to ten the authors deal
with the dynamo theory in magnetohydrody-
namic (MHD) turbulence, which is well known for
the implications in geophysics. The equations,
which are characterized by the one-fluid MHD
approximation, are introduced in the first chap-
ter of this part, which continues with special
emphasis on the equation modelling (chapters
seven and eight). Two typical magnetic-field gen-
eration mechanisms are described in chapter
nine, while in the following one some interest-

ing application are discussed: reversed-field
pinches and plasma rotation in Tokamaks. 

Plasma turbulence, which is the specific
interest of the authors, is the subject of the last
part of the book. In order to point out differences
and common features between the neutral fluid
turbulence and plasma turbulence, various
approaches are illustrated with examples and
applications. In the introductory chapter (eleven)
the fluid limit is described using the two-fluid pic-
ture. In the following one the importance of inho-
mogeneities in plasma are highlighted and the
concept of strong turbulence, which is then
analysed in the following three chapters, is intro-
duced. The role of inhomogeneities and
anisotropies in enhancing and suppressing plas-
ma turbulence is discussed in the chapters
between eighteen and twenty. Finally, in the last
chapters some of the topics which belong to the
authors main research areas are faced. Namely,
subcritical exitation, bifurcation and transition.
A chapter on thermodynamics equilibrium fluc-
tuations closes the book. 

The material is presented in a clear and
ordered way. Connections with concepts intro-
duced in previous and following parts are con-
tinuously established all through the book, this
being very helpful for the reader. As a final com-
ment, in my opinion the book is very complete
and thorough and should be recommended for
advanced students and scientists which are
approaching the discipline. 
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