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contribute significantly to the appli-
cation of VII. 

In addition to VII, with the aid of
car-to-car communications through
dedicated short-range communica-
tion technology, vehicles can collect
traffic data from surrounding vehi-
cles and predict the optimal behav-
ior—especially acceleration and de-
celeration rates and routing—based
on the new traffic theory, and the ve-
hicles can act accordingly. The new
car-to-car communication technology,
combined with the new traffic theory,
will improve safety and traffic opera-
tions significantly without the help of
any external infrastructure. 

Henry Lieu
Federal Highway Administration

McLean, Virginia
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The Magnetic Universe: Geophysical
and Astrophysical
Dynamo Theory
by Günther Rüdi-
ger and Rainer
Hollerbach covers
an impressive list
of topics concern-
ing astrophysical
magnetic fields.
Further, for each
subject, the au-

thors present an extensive and com-
plete survey of the current work, and
the topics are primarily related to as-
trophysical dynamos in different ob-
jects: Earth, Sun, stars, and galaxies.
In addition, the role of the magneto-
rotational instability (MRI) in stellar
formation and other applications is
covered. The book provides an inter-
esting and useful guide for experts
who want to familiarize themselves
with fields related to the subject. 

Because of its rather lofty style,
The Magnetic Universe really is a
book for experts and not easy to read.
The first chapter, though, is reader
friendly and enjoyable, and anyone
can easily learn interesting things
concerning Earth’s own magnetic
field. As the book progresses, the der-
ivations become harder to follow, and
the descriptions of the observations
become terser. Moreover, the reader is

not helped by the voluminous notation
in the text. Definitions, often given
only in earlier chapters, are some-
times difficult and time-consuming to
locate. The journey would have been
easier for the casual reader had the
definitions been repeated in each
chapter. A further criticism is that the
derivations tend to be very formal, with
little discussion to help readers’ phys-
ical intuition or their appreciation of
the assumptions on which the deriva-
tions are based. Actually, one could get
a rough idea of what the physics is
without following the detailed treat-
ments. In addition, the research most
completely described in the book tends
to be that done by European rather
than by US scientists, so US readers
may sometimes find the authors’ point
of view to be unfamiliar.

It is generally thought that a prin-
cipal difficulty with astrophysical dy-
namos is that they need to break flux
freezing, which is very strong in large-
scale systems. This is a problem one
might expect the authors to address
early on. Instead, the tendency in
Rüdiger and Hollerbach’s book is to
bury the issue of flux freezing under
too much formalism, mostly under the
concept of turbulent resistivity. Tur-
bulent resistivity can certainly rapidly
mix fields of different signs, but it can-
not destroy magnetic energy. It also
does not enable one to remove field
lines from a system’s plasma—where
they are strongly embedded by high
conductivity—without removing the
plasma itself at the same time. In the
case of galactic dynamos, one cannot
easily conceive of removing the entire
interstellar medium just to double the
magnetic field strength. Yet this is ex-
actly what vacuum boundary condi-
tions do. Thus it is disconcerting to see
in the book so many detailed analytic
treatments of galactic dynamos, none
of which takes seriously the simple
idea of flux freezing. 

An additional surprise is the au-
thors’ total neglect of the role that
solar surface activity—for example,
flares and coronal mass ejections—
must play in the solar cycle. Harold
Babcock’s theory of the solar dynamo
is not mentioned, and his papers are
not referenced; yet his is one of the
models with which most astrophysi-
cists are familiar. 

In all fairness, for the authors to
carry out such a comprehensive and
valuable review, it must be necessary
for them to disregard the needs of
less-trained readers. It would hardly
be possible to dwell extensively
enough on each of the many topics to
reach ordinary readers not versed in
necessary techniques. The authors

are to be complimented on how far
they have gone in chapter 3 to uncover
the complicated details of the Sun’s
internal rotation velocities that occur
in the presence of the turbulent con-
vection. Their discussion of the tacho-
cline appears to be new. Also, their
treatment of the MRI in chapter 5 is
excellent, particularly the discussion
of its connection with protostellar
disks and jets.

In spite of my criticisms, The Mag-
netic Universe is a valuable book to
have and study. It contains many use-
ful and interesting ideas and calcula-
tions, and it does provide an encyclo-
pedic guide to some of the most
interesting problems in astrophysics.
The book is not one to be read in just
one sitting. Rather, it should be sa-
vored over many sittings. 

Russell M. Kulsrud
Princeton University

Princeton, New Jersey
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eds. AIP Conference Proceedings 759. Proc.
mtg., Mexico City, Mexico, Sept. 2004. AIP,
Melville, NY, 2005. $120.00 (140 pp.). ISBN
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(331 pp.). ISBN 1-58053-888-6

Autonomous Robots: From Biological
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Unwin, Crows Nest, Australia, 2004. $16.95
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Solar Magnetic Phenomena. A. Hansl-
meier, A. Veronig, M. Messerotti, eds. As-
trophysics and Space Science Library 320.
Proc. sch. and wksp., Kanzelhöhe, Austria,
Aug.–Sept. 2003. Springer-Verlag, New
York, 2005. $159.00 (283 pp.). ISBN 
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