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Time was when a neophyte wanting 
to do experiments with neutrons 
would be told first to read D.J. 
Hughes' classic "Pile Neutron Re
search" (1952). The book by J. Byrne 
is in many respects a modern equiva
lent, although if you were to send 
your student away with it, you will risk 
not seeing him or her again for a 
considerable time. 

What is immediately striking is that 
the book, rich in information and 
quite long, is cross-disciplinary and 
touches essentially all the main areas 
of modern physics. It covers parts of 
particle physics, such as the internal 
structure of the neutron, time-re
versal violation as revealed by the 
(still hypothetical) electric dipole 
moment of the neutron, and the 
coupling constants for the weak 
interaction. From the field of basic 
quantum physics there are chapters 
on neutron optics, wave phenomena 
with neutrons and on the applications 
of these in solid-state physics. Other 
chapters again delve deeply into 
nuclear structure, nuclear reaction 
theory, as well as their applications: 
nuclear reactors and nuclear energy. 
At a time with specialization rampant 
and many physicists tending to 
believe that venturing outside their 
own cloisters is uninteresting and 
even dangerous, it is a pleasure to 
come across a book that is basically 
just about physics. 

J. Byrne of Sussex has for long 
been active in neutron research at 
the British-French-German Institut 
Laue-Langevin (ILL) research reactor 
in Grenoble, where he has worked on 
subjects such as weak interactions 

and fundamental symmetries. He has 
clearly intended "Neutrons, Nuclei 
and Matter" as a vade-mecum that 
will allow the practitioner to find the 
necessary information and formulas. 
But I believe that many others not 
directly engaged in neutron research 
will gain new insight from its many 
examples. To take just one case, I 
had not been aware of the simple 
physical principles that permit cold 
neutrons to be stored in a bottle. 
(The main point is that a medium 
containing nuclei with positive scat
tering length presents a repulsive 
potential to (very) slow neutrons.) 
Teachers of modern physics should 
be able to find material for many 
inspiring examples and problem 
assignments in this text. 

The neutron is one of the great 
experimental themes of this century. 
Discovered in 1932, it led to scores 
of other fundamental discoveries and 
uncountable applications inside and 
outside of physics. This book will 
allow many present and future 
colleagues to orient themselves in 
this vast field and will with its 44 
pages of essentially one-line refer
ences help them to find further 
reading material. 

P.G. Hansen 

Quantum Fields on a Lattice, by 
Istvan Montvay and Gemot 
Muenster, Cambridge Monographs 
on Mathematical Physics, Cambridge 
University Press (ISBN 0 521 40432 
0 hardback) 

In four space-time dimensions, lattice 
regularization often represents the 
only non-perturbative definition of a 
quantum field theory. On this basis, 

and in connection with numerical 
simulation techniques and the 
spreading of powerful parallel com
puters, more and more realistic 
calculations are carried out. There 
has been a great need for a textbook 
for advanced students to enter this 
field. While the recent book by H. J. 
Rothe (Lattice Gauge Theories, Word 
Scientific) covers the more formal 
and analytic aspects, this new book 
provides excellent coverage of a 
large section of the field, including 
details of Monte Carlo simulations 
and algorithms. It is well suitable to 
prepare a student for reading reviews 
as they appear in annual proceed
ings of lattice conferences. 
The book starts with an introduction 

to euclidean fields and path-integrals 
including nontrivial details like reflec
tion positivity. Here the authors 
succeed very well in avoiding the use 
of both over-formal machinery as well 
as an unduly schematic and superfi
cial presentation. Then several 
sections introduce lattice scalar, 
fermion, and gauge fields in the 
traditional division of field theory 
texts. Lattice specialties, like the 
semi-analytic Luescher-Weisz 
solution and the problem of fermion 
doubling, are enlarged on. Bridges 
toward current research are included 
in chapters on QCD and Higgs and 
Yukawa models. The book ends with 
practical considerations about algo
rithms, including hybrid Monte Carlo, 
and error analysis. 

This textbook is an excellent intro
duction to present day lattice meth
ods for particle physics. In its scope it 
is almost unrivalled and is a must for 
every student taking up the subject. 
The researcher in the field will value 
it as a standard reference and entry 
point to the literature. 

U. Wolff 
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