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Current Aspects of Neutrino Physics by 
David Caldwell (ed.), Springer-Verlag. ISBN 
3540410023, €79.95, £56.00. 

When, almost 70 years ago, Wolfgang Pauli 
wrote "I have done a terrible thing, I have 
postulated a particle that cannot be 
detected," he could not have anticipated that 
even now that particle, albeit detected, would 
continue to be the most elusive, and also the 
most astonishing, paradoxical and intriguing 
of elementary objects. We now know that it 
appears as (at least) three different species, 
possibly some of them massive, all 
uncharged, spinning and blind to strong 
interactions, and all playing the most crucial 
role in modern theories of the history and 
structure of the universe - from the smallest 
to the largest scales. 

Indeed, few things in recent years have 
had as much of an impact on our view of 
particle physics as the recent impressive 
developments in neutrino physics. 
Experiments in this field are challenging due 
to the very small neutrino interaction cross-
section. As Haim Harari put it: "Neutrino 
physics is largely an art of learning a great 
deal by observing nothing." Today, new 
technologies and ideas have allowed us to 
conceive projects that may soon bring us to a 
much better understanding or even to a 
solution of the neutrino puzzle. Neutrino 
physics, interplaying between elementary 
particles and astrophysics, is currently one of 
the hottest subjects in physics. 

The fast development of neutrino physics 
is - paradoxically - a reason for the small 
number of textbooks on the subject. 
Proceedings of conferences and schools are 
too advanced and detailed, and thus do not 
make up this deficiency, while standard text­
books on particle physics cannot afford to 
expand the subject of neutrinos. We are there­
fore left with a "literature hole", a hole that is 
well known to graduate and postgraduate 
university teachers. This book, edited by 
David Caldwell, seems to meet these needs. It 
comprises a set of purpose-written, up-to-
date, advanced reviews, which also offer a 
comprehensive view of the field - a rare but 
fundamental feature of a textbook - and it is 
aimed at both specialists and beginners. 

The book begins with a concise history of 
neutrino physics, and is followed by a 
theoretical discussion of the nature of 
massive neutrinos. The ensuing chapters 
review our experimental knowledge, inter­

leaved with a guiding theoretical framework: 
measurements of the neutrino masses, their 
flux from the Sun and the atmosphere, stud­
ies of neutrinos at reactors and accelerators, 
and finally double beta decay searches. The 
next two chapters contain phenomenological 
and theoretical interpretations of this empiri­
cal knowledge, and the last three chapters 
refer to cosmological scales and review the 
neutrino's role in supernovae, in the early 
universe and finally in astronomy. Each 
chapter starts with a very good introduction 
and closes with a superb summary. Reference 
lists, compiled separately for each chapter, 
are extensive and up-to-date until the time the 
book was edited. They often contain popular 
and review articles. 

The authors, one of whom is the editor, are 
recognized authorities on the topic of each 
chapter. The only surprise is their geographic 
bias: all 16 are from the United States and six 
of them come from California. A newcomer to 
the field may suspect that neutrino physics 
blossoms mainly along the west coast of 
America. The important role played by the 
neutrino experimental communities in Japan 
and Europe should have been better reflected 
in the choice of book contributors. 

A more detailed presentation of forthcom­
ing experiments and facilities, such as 
MINOS, ICARUS, OPERA, and neutrino 
factories, could have been included in the 
book. It is also unfortunate that the traditional 
role of neutrinos as probes of the structure of 
matter and interactions was completely 
neglected. The editor is aware of this short­
coming and states: "While they [neutrinos] 
have been important tools for studying 
particle properties, such as structure func­
tions and the nature of weak interactions, at 
present this is not the thrust of most research 
and hence is not covered in this book." While 
this is indisputably true, a short account of 
those efforts could have been given for 
completeness; after all they are still being 
undertaken, for example in the CCFR and 
NuTeV measurements of v(v)-nucleon cross-
sections. An appendix with Web addresses for 
databases or for websites where the reader 
can find updated or more detailed information 
would also be useful. 

The book appears to have been carefully 
proofread, but the index is surprisingly poor. 
The names of future experiments and facilities 
discussed in the text are missing and some of 
the page numbers are wrong. 

Most of the book was completed before the 
results of the SNO experiment were published 
in mid-2001, but because of their anticipated 
importance publication was delayed so that 
the results could be summarized in an adden­
dum. Since then, KamLAND has confirmed 
the disappearance of the electron antineutri-
nos. There is always a risk that reviews have a 
short life-time, especially now in neutrino 
physics as it is developing rapidly. However, 
this book should be useful for a long time yet, 
both as a reference and a textbook, due to its 
comprehensive content, clear logic in ordering 
the material, and extremely good oversight of 
most aspects of neutrino physics. 
Barbara Badelek*CERN. 

Pomeron Physics and QCD by Sandy 
Donnachie, Gunther Dosch, Peter Landshoff 
and Otto Nachtmann, Cambridge University 
Press. ISBN 052178039X, £70. 

Pomeron physics: pomeron exchange in 
an inelastic diffractive event. 

Just as in the diffraction of light, beams of 
elementary particles diffract off each other in 
scattering experiments at high energies. The 
resulting diffraction pattern contains crucial 
information on the nature of the strong force 
and, in particular, on the pomeron. 

For more than 40 years now, particle 
physicists have been trying to understand the 
physics of particle scattering at high beam 
energies. Central to the theory is the notion of 
complex angular momentum pioneered by 
Tulio Regge, where single particle exchange is 
generalized to the exchange of a collaboration 
of many particles that collectively look like a 
single particle carrying complex angular 
momentum. The pomeron, named after Isaak 
Pomeranchuk, is the collective exchange that 
is dominant at high-enough beam energies. 

This book carefully collects the key 
theoretical ideas and confronts them with the 
available data in a systematic way. Given t> 



BOOKSHELF 

that there is, as yet, no consensus on the 
exact nature of the pomeron and that the 
literature is often quite confused, such a well 
written and accessible book as this is most 
welcome. The authors present an approach 
based firmly on the theory of Regge and make 
very good use of both perturbative and non-
perturbative QCD to help develop and support 
their ideas. The authors have considerable 
expertize and experience, which they particu­
larly bring to bear when presenting their ideas 
on the use of non-perturbative techniques to 
study the pomeron. They are also the principal 
advocates of the idea that there may be two 
pomerons, with one pomeron dominant in 
soft interactions and the other dominant in 
hard interactions. Within this framework they 
succeed in presenting a rather coherent 
picture of the physics, notwithstanding that 
there are a few areas where the theory 
remains to be developed. 

The book is quite pedagogical and is written 
at a level suitable for those who already have 
a good grasp of the basic elements of 

quantum field theory and elementary particle 
physics. There is a self-contained introduction 
to S-matrix theory and Regge poles, which 
provides the necessary foundation for the 
remainder of the book. Although there is a 
brief introduction to QCD, a prior exposure to 
QCD as a quantum gauge field theory would 
be helpful, particularly if one is to appreciate 
fully the sections that present the authors' 
ideas in non-perturbative QCD. 

Over the past 10 years, data from the HERA 
and Tevatron colliders have allowed us to 
make substantial advances in our under­
standing of high-energy processes. Continued 
understanding can be expected in the light of 
data that will come from future colliders and 
this book will, I suspect, continue to provide 
an excellent introduction to the subject. 
JeffForshaw, University of Manchester. 

Books received 
The Global Approach to Quantum Field 
Theory by Bryce DeWitt, Oxford University 
Press. Hardback ISBN 0198510934, £115. 

This work in two volumes covers classical 
field theory, quantum mechanics and all 
major theoretical aspects of quantum field 
theory, and shows how they are related. 
Fields are viewed as global entities in 
spacetime, rather than as systems evolving 
from one instant of time to the next. The book 
should be particularly useful for quantum 
field theorists (especially students), 
theoretical physicists and mathematicians 
with an interest in physics. 

Numerical Methods for Delay Differential 
Equations by Alfredo Bellen and Marino 
Zennaro, Oxford University Press. Hardback 
ISBN 0198506546, £59.95. 

The latest in a series on numerical 
mathematics and scientific computation, this 
book by Bellen and Zennaro provides an 
introduction to the Cauchy problem for delay 
differential equations. It is aimed at 
mathematicians, physicists, engineers 
and other scientists interested in this area 
of numerical methods. 
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Instrumentation Technologies 
DBPM2, the all-in-one BPM solution with 
submicron resolution 

• Position measurement applications: pulsed, 
closed orbit, first turn(s), turn-by-turn, tune. 

• Suitable for commissioning, regular operations 
and machine physics studies. 

• User-friendly configuration and control 
of the system. 

• Life-cycle technical support. 

Instrumentation Technologies d.o.o., 
Srebrnicev trg 4a, SI-5250 Solkan, Slovenia 
Tel: +386 (0)5 333 2300 
Fax: +386 (0)5 333 2305 
E-mail: i-tech@i-tech.si 
Web: www.i-tech.si 

Subscribe to the l-Tech newsletter at www.i-tech.si 
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Janis Research Company Inc 
Laboratory Cryogenics Systems 

Contact Janis Research today for a copy of our new 
comprehensive brochure outlining Janis Research's 
cryogenic products. Janis Research offers a complete 
range of cryogenic products including Superconducting 
Magnets with He-4, He-3 and Dilution Refrigerator 
systems; ADRs; Cryogenic/Vacuum Micro-manipulated 
Probe Systems; Cryostatsfor magnetic, electrical, 
optical studies, STM, SNOM, AFM and optical 
microscopy; and Cryogenic Cold Traps. 
Janis Research Company Inc, 2 Jewel Drive, 
Wilmington, MA 01887-0696, USA 
Tel:+1 978 657 8750 
F a x : + 1 9 7 8 658 0349 
E-mail: sales@janis.com 
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Varian Inc 
NEW Varian Vacuum 2003 Product Catalog 

Varian's 2003 Vacuum Catalog is an 
invaluable tool in locating and evaluating 
vacuum industry products. 

• Individual Product Sections 
make information easy to find 

• Applications Sections 
address your specific needs 

• Features and Benefits 
help you locate the right products 

Call toll-free in Europe: 00 800 234 234 00 
Web: www.varianinc.com/vacuum 

SPECTRA GASES 

Specially Gases and Equipment 

Stable isotopic and rare gas catalogue 

FREE! ! ! THE STABLE ISOTOPIC AND RARE GAS 
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JAPAN AND CWNA. THIS NEW CATALOGUE CONTAINS 
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NEON-22, OXYGEN-18, XENON-129, XENON-136 AND 
OTHER STABLE ISOTOPIC GASES, AS WELL AS EXCIMER 
LASER GASES, OXYGEN-18, KRYPTON AND CARBON-13. 
RELATED GAS-HANDLING EQUIPMENT FOR STABLE 
ISOTOPIC AND RARE GASES, SUCH AS LOW INTERNAL 
VOLUME REGULATORS, ARE HIGHLIGHTED THROUGHOUT 
THIS NEW COLOUR CATALOGUE. 
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CERN Courier \$ read in every major 
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world, so if you want to maximize the 
impact of your advertising message, this 
is the publication for you. 
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