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T h e o r y by Bryce DeWitt , Oxford Universi ty 

Press (vols I and II). Hardback ISBN 

0198510934 , £115 ( $ 2 3 0 ) . 

It is difficult to describe or even summar ize 

the huge amount of information contained in 

this two-volume set. Quan tum field theory (QFT) 

is the more basic language to express the 

fundamenta l laws of nature. It is a difficult 

language to learn, not only because of its 

technical intricacies but also because it con­

tains so many conceptual riddles, even more 

so when the theory is considered in the pres­

ence of a gravitational background. The appl ied 

field theory techniques to be used in concrete 

computat ions of cross-sections and decay 

rates are scarce in this book, probably because 

they are adequately explained in many other 

texts. The driving force of these vo lumes is to 

provide, f rom the beginning, a manifestly 

relativistic invariant construct ion of QFT. 

Early in the book w e come across objects 

such as Jacob i f ields, Peierls brackets (as a 

rep lacement of Poisson brackets) , the mea­

surement prob lem, Schwinger 's var iat ional 

principle and the Feynman path integral, 

wh ich form the basis of many th ings to come . 

One advantage of the global approach is that 

it can be formulated in the presence of gravi ta­

t ional f ields. There are var ious loose ends in 

regular exposit ions of QFT that are clearly t ied 

in the book, and one can f ind plenty of jewels 

throughout : for instance a thorough analysis of 

the measurement problem in quan tum 

mechan ics and QFT, someth ing that is hard to 

f ind e lsewhere. The t reatment of symmet r ies is 

rather unique. DeWitt int roduces local (gauge) 

symmetr ies early on ; global symmet r ies fol low 

at the end as a residue or bonus. This is a very 

modern point of v iew that is spelt out fully in 

the book. In the Standard Mode l , for example , 

the global symmet ry ( B - L , baryon minus 

lepton number ) appears only after we consider 

the most general renormal izable Lagrangian 

consistent with the under ly ing gauge 

symmetr ies . In most modern approaches to 

the unification of fundamenta l forces, global 

symmet r ies are quite acc identa l . String theory 

is an extreme example where all symmet r ies 

are related to gauge symmet r ies . 

There are many difficult and elaborate tech­

nical areas of QFT that are very wel l expla ined 

in the book, such as heat kernel expans ions , 

quantizat ion of gauge theor ies, quant izat ion in 

the presence of gravity and so on . There are 

also some conceptual ly difficult and profound 

quest ions that DeWitt addresses head on with 

authority and clarity, including the measure­

ment problem ment ioned previously and the 

Everett interpretation of quan tum mechan ics 

and its implications in quan tum cosmology. 

There is also a cogent and impressive study of 

Q F in the presence of black holes, their 

Hawking emiss ion , the final-state problem for 

quan tum black holes and a long etcetera. 

T h e book 's presentat ion is very impress ive. 

Conceptua l prob lems are elegant ly exhibi ted 

and there is an inner coherent logic of expos i ­

t ion that could only come f rom s o m e o n e w h o 

had long and deeply reflected on the subject , 

and made important contr ibut ions to it. It 

shou ld be sa id , however , that the book is not 

f o r t h e faint hear ted. T h e level is consistent ly 

high th roughout its 1042 pages. Nonethe less 

it does provide a deep , uncompromis ing 

review of the subject , with both its bright and 

dark s ides clearly exposed . One can read 

towards the end of the preface: "The book is 

in no sense a reference book in quan tum 

field theory and its appl icat ions to particle 

phys ics . . . " . I agree with the second s ta tement 

but strongly d isagree with the first. 

Luis Alvarez-Gaume, CERN. 

L e m i r o i r a u x n e u t r i n o s (The Neutr ino 

Mirror) by François Vannucc i , Odi le J a c o b . 

ISBN 2 7 3 8 1 1 3 3 1 1 , € 2 3 . 5 0 . 

Neutr inos have excited scientists s ince 

1930 and have al lowed s o m e important 

d iscover ies: Gargamel le 's 1973 observat ion of 

neutral currents in fact consti tuted the first 

manifestat ion of the Z boson , and as such 

marked the exper imental foundat ion of the 

Standard Model . More recently, the beautiful 

phenomenon of neutr ino oscil lations has 

demonst ra ted that the Standard Model needs 

to be enlarged to account for neutr ino masses . 

In a nutshel l , neutr inos are in the spotl ight. 

For this reason it is very pleasant to see one 

of our col leagues undertake to communicate to 

a broad public his enthusiasm and exci tement 

for these particles that are so hard to detect. 

The "mirror" through which Vannucc i invites us 

to d iscover these neutr inos is, in the end , that 

of his own personali ty. The reader f inds a 

typically French character, profoundly cultured, 

w h o revels in the company of literary quotes 

that mirror his thoughts and that enrich them 

with a touch of mejanchol ic beauty. Marcel 

Proust and Oscar Wilde top his favourite 

author 's list, wh ich extends from Saint 

August ine to Daniel Pennac, via Jean-Paul 

Sartre and the medical dictionary. Somet imes 

a school -boy 's wink, and often a sensuous 

shiver, express themse lves through these quo­

tations, which is test imony to the fact that 

sc ience speaks not only to the brain but also 

the heart. I am not sure that I have grasped 

what these quotat ions are supposed to explain, 

but they certainly carry a form of emot ion. 

The book tells the story of neutrinos, at a 

level that is meant to be accessible to pupils in 

the final years of high school ( 1 5 - 1 8 years 

old), as well as scientifically cultivated adults. It 

begins with a discussion of perception and 

detect ion, first of ordinary objects and then of 

particles. Then we arrive at Pauli and his 

"radioactive ladies and gent lemen" , fol lowed 

immediately by UA1 and the discovery of the W. 

(Sartre and Le Verrier are quoted...but no word 

of Carlo Rubbia. This will soothe the feelings of 

all those who felt they should have appeared.) 

Then we go back to the experiments to measure 

the neutrino mass fol lowed by neutrinoless 

double-beta decay, and the detection of the 

first neutrino interactions by Fred Reines. As 

one can see, the experiments that have estab­

lished the properties of neutrinos are listed 

thematical ly and not necessari ly historically, 

something that I appreciated. 

With occasional irony towards his col leagues 

(or h imsel f?) , Vannucc i takes us around the 

exper iments that made history in neutrino 

physics; those that were right and those that 

were wrong, those that made us understand 

and those that got us confused. This is fol­

lowed by a discussion on uncertainties and the 

scientific method . I am not sure I agree fully 

when what we don' t know yet but are striving to 

know and will hopeful ly understand ("the big 
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bang cannot be considered a physical even t " ) , 
is compared with medieval legends ("angels, 
archangels and cherubim of the middle ages " ) . 
However , do read carefully and you will f ind the 
definition of the "miroir aux alouettes", which 
inspired the title of the book and is taken from 
a quotation in...a dictionary. 

It is not obv ious for w h o m this book is best 
su i ted. For w h o m wou ld I buy it? It s e e m s 
more for our fathers - and mothers - or 
our co l leagues than for teenagers , w h o may 
be d iscouraged by the unlikely mix of 
literature and sc ience. 
Alain Blondel, Geneva University. 

D a s g r o B e S t e p h e n H a w k i n g L e s e b u c h , 
L e b e n u n d W e r k (The Big Stephen Hawking 
Reader) by Hubert Mania (ed . ) , Rowohl tVer lag . 
Hardback ISBN 3498044885 , € 1 7 . 9 0 . 

The Big Stephen Hawking Reader includes 
excerpts f rom books writ ten by Hawking, as 
well as information about his life and work. 
Th is naturally d iv ides the book into two 
parts: the first half is a short b iography of 
Hawking interspersed with sect ions explaining 

the basic physics of his work. In this w a y it not 
only introduces Hawking himself, but also his 
thoughts and ideas. 

Mania admits in the prologue that he wrote 
the b iography f rom a "respectful d is tance" , 

honour ing Hawk ing 's wish to be remembered 
for his work and not his " involuntary presence 
in the gossip co lumns" . Because of this, 
Mania somet imes leaves out things that could 
shed a less favourab le light on Hawking. For 
examp le , Hawk ing 's t reatment of his first wife 
is only ment ioned very briefly. Never the less 
there are s o m e nice anecdotes about 
Hawking, such as w h e n he was thinking about 
A Brief History of Time. "If he w a s going to 
neglect his research to write a popular book, 
then it should be profitable for h im. " 

T h e second half of the book is made up of 
excerpts f rom A Short History of Time, The 
Illustrated Short History of Time and 
Einstein's Dream. T h e chapters are well 
chosen and unders tandab le with the help 
of Mania 's commen ts . 

Even if Mania 's book is somet imes a little 
sketchy, I en joyed reading it and would 
r e c o m m e n d it to anyone w h o wants a short 
introduct ion to S tephen Hawking 's life and 
work - and it whe ts the appet i te for more 
books about and by this well known scientist. 
Hannelore Hammerle, CERN. 

R F Amp l i f i e r s 
Q E I Corporation will design and manufacture to 
your R F Amplif ier needs. Our 30 years of experience 
allows us to work with you to complete your requirements. 
Whether you require solid state or tube, air or water 
cooling, CW or pulse, LF to UHF, we can meet your 
needs. To discuss your project, contact QEI at 800-334-
9154 (USA), 1-856-728-2020 (International), or via e-mail 
at qeisales @ qei-broadcast.com. 

65KW, 2 0 0 M H z , CW, 
Single Tetrode RF Amp 

8KW, 2 0 0 M H z , CW, Water 
Cooled, Solid State RF Amp 

Q E I C o r p o r a t i o n » O n e A i r p o r t D r « P O B o x 8 0 5 « W i l l i a m s t o w n , N J 08094 U S A » 8 0 0 - 3 3 4 - 9 1 5 4 ( U S A ) 
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S U P P L I E R I N F O R M A T I O N 
J a n i s R e s e a r c h C o m p a n y I n c 

Pulse Tube Cooled 4 K Closed Cycle 
Refrigerator Systems 
With a base temperature of <5 K(1.5 K optional) 
and an ultra-low vibration design, these systems are 
ideal for samples with low thermal conductivity. The 
top loading sample chamber is mechanically 
isolated from the cryocooler cold stages. The 
sample is in helium gas for fast sample exchange. 
High temperature options available. 
Janis Research Company Inc, 2 Jewel Drive, 
P0 Box 696, Wilmington, MA 01887-0696, USA 
Tel:+1 978 657 8750 
Fax:+1978 658 0349 
E-mail: sales@janis.com 
Web: www.janis.com 

S U P P L I E R I N F O R M A T I O N 
* Do you want to promote your latest catalogue? 

* Have you recently upgraded your company website/ 
or do you just want to increase the traffic? 

* Have you had a new product launch that you want to continue to promote? 
If you have answered YES to one or more of these questions, you should 

reserve your space on the Supplier Information page. 

FOR ONLY £625, 50 W O R D S OF TEXT A N D AN IMAGE (OF Y O U R HOMEPAGE, 
LATEST CATALOGUE OR NEW PRODUCT) CAN APPEAR 

ON T H E NEXT SUPPLIER INFORMATION PAGE. 

Call Jonathan Baron or Edward Jost on +44 (0)117 930 1265 
o r+44 (0)117 930 1026, respectively, to be included. 
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