
BOOKSHELF 

F r o m t h e P r e s h o w e r t o t h e N e w 

T e c h n o l o g i e s f o r S u p e r c o l l i d e r s edited by 

Bjôrn H Wiik, Albrecht Wagner and Horst 

Wenninger , Wor ld Scientif ic. Hardback ISBN 

9812381996 , £53 ($78) . 

In 2000, the city of Bologna was the 

European Capital for Culture. T o mark the 

occasion the University of Bologna and its 

A c a d e m y of Sc iences publ ished the achieve­

ments of their most dist inguished members in 

the field of sc ience and technology. This 

collection acknowledges the contr ibut ions of 

Anton ino Zichichi and his col leagues in the 

deve lopment of exper imental techn iques that 

have contr ibuted to the d iscovery of new 

particles and phenomena in the field of 

high-energy physics. 

The collection was originally prepared by 

Bjôrn Wiik, who at the t ime was director of 

DESY. After Wiik 's untimely death in 1999, 

Albrecht Wagner , Wiik 's successor , cont inued 

and completed his work, with the help of 

Horst Wenn inger of C E R N . 

In his introduction Wiik recalls how in the 

early 1960s, when the dominant detector was 

the bubble chamber and the dominat ing field 

of interest was the physics of hadrons and 

neutr inos, Zichichi started to s tudy the 

unfashionable topic of lepton-pair product ion 

in hadronic interactions. During the 1960s 

and early 1970s, Zichichi and col leagues, 

mainly working at C E R N , deve loped a number 

of techniques to help in the problem of 

particle identif ication. This foresight was 

v indicated with the d iscovery in 1974 of the 

i/W particle. The "pre shower" technology 

was essential to this d iscovery. In fact, this 

early emphas is on the deve lopment of innova­

tive detect ion techniques cont inued to be one 

of Zichichi 's main scientific mot ivat ions. 

The first section of this collection contains 

the major contributions from Zichichi and his 

co-workers on the development of three tech­

niques that have come to be widely used in 

high-energy physics experiments: the "early 

shower development" method (universally used 

and now called the "pre shower" method) , the 

study of range curves for high-energy muons in 

order to discriminate against pion penetration 

( "muon punch-through method") , and the "lead 

scintillator sandwich te lescope" - the precursor 

of today's calorimeters. 

In the second section there are original 

papers by Zichichi and col leagues on high-

precision time-of-flight (TOF) counters and the 

neutron missing-mass spectrometer technique. 

The ALICE experiment at the LHC will use 

multigap resistive plate chambers (MRPCs) 

like this in its time-of-flight (TOF) system. The 

MRPC is a stack of resistive plates that 

define a number of independent gas gaps 

(10 in the case of the ALICE TOF), allowing 

full detection efficiency and excellent time 

resolution (< 50 ps). This device was 

developed by Crispin Williams et a I. within 

the framework of the LAA project detector 

R&D initiated by Antonino Zichichi. 

This section also includes an extract of a paper 

by Federico Palmonari on the AMS experiment. 

This experiment uses a T O F system that relies 

heavily on the early work of Zichichi and his 

col leagues at Bologna and CERN. 

The third part of the collection descr ibes the 

ach ievements of the LAA project. This was 

initiated by Zichichi , funded by the Italian 

government and implemented at CERN in 

1986. The goal of the project was to prove the 

feasibil ity of a series of detector technologies 

that could be used in a future multi-TeV 

hadron collider. Zichichi had long promoted 

the construct ion in his native Sicily of a very 

high-energy hadron collider, the "Elo isat ron" , 

with a coll ision energy of 2 0 0 - 1 0 0 0 T e V and 

luminosit ies of up to 1 0 3 6 c m " 2 s - 1 . The 

machine parameters that served as a basis of 

the LAA project were those of a 10% model of 

the Eloisatron, surprisingly close to those of 

the LHC. The book reproduces the CERN 

report by Zichichi on the main ach ievements 

of the LAA project. All aspects of detector 

layout were considered in the project and , in 

v iew of the demands of the machine, special 

attention was paid to radiation hardness, rate 

capabil i ty, hermeticity and momen tum 

resolution of the detector assembl ies. 

From 1990 to 1996 the LAA was transfor­

med into the CERN Detector R&D. The fourth 

section is a review by Wenninger of the impact 

of the results from these two programmes on 

the design of the LHC detectors. Although the 

solutions adopted for the LHC may differ from 

those studied at the LAA, Wenninger argues 

convincingly that the initial work had a great 

influence and measurable impact on the 

design of the present LHC detectors. 

Through this collection of papers, which 

touch only on one aspect of his work, Zichichi 

emerges as a person highly motivated by the 

deve lopment of exper imental techniques to 

meet the chal lenges of future high-energy 

part icle-physics exper iments. The early work 

carried out direct ly by Zichichi and col leagues 

and the later LAA work that he inspired have 

certainly had a signif icant and continuing 

inf luence on particle detector design. 

Mike Price, CERN. 

E v o l u t i o n o f N e t w o r k s : F r o m B i o l o g i c a l 

N e t s t o t h e I n t e r n e t a n d W W W by 

S N Dorogovstsev and J F F Mendes, 

Oxford Universi ty Press. Hardback ISBN 

0198515901 , £49.95 ($95) . 

Imagine some collections of diverse objects: 

au tonomous sys tems on the Internet, pages 

on the Wor ld Wide W e b , neurons, genes, 

proteins, citations of scientific publications, 

the words in a human language, etc. Is it not 

fascinat ing that the graph-based abstractions 

of these different sys tems reveal that certain 

qualitative relationships among the objects 

remain invariant f rom one system to another? 

For instance, it was found that in a graph of 

the protein interactions of the yeast S.cere-

visiae, the number of nearest neighbours 

fol lows a power- law distribution just as in a 

graph of the pages on the World Wide W e b . 

This book is an introduction to the exciting 

area of networks model led as random graphs. 

The authors descr ibe some fundamental struc­

tural properties of these graphs, and give a 

tour through a variety of real-world examples. 

They explain the underlying mechanisms that 

drive the evolut ion of graphs over t ime, and 

discuss the impact that a structural property of 

a graph may have on performance issues such 

as virus spreading and network connectivity. 

As Dorogovstev and Mendes put it, this 

book was written by physicists but is a imed at 

a broader aud ience. The technical develop­

ments are kept at a low level, so no particular 

prerequisi tes are needed to follow them, and 

the authors present t imely examples that l> 
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cover the broad scope of the book. 
T h e first chapter g ives def ini t ions of basic 

metr ics that character ize a g raph . T h e next 
chapter is devo ted to expos ing the preferential 
l inking, a principle that, for ins tance, expla ins 
the emergence of the power- law distr ibution of 
the number of nearest ne ighbours of a ver tex 
in a g raph. T h e book proceeds with a 
d iscuss ion of a broad set of network 
examp les , including scientif ic l i terature, 
commun ica t ion sys tems and biological 
sys tems . In the subsequen t two chapters , the 
authors separate ly cover equi l ibr ium and 
non-equi l ibr ium networks. T h e chapter on 
equi l ibr ium networks ana lyses the stochast ic 
recursive evolut ions that dr ive a random graph 
to its s teady state (equi l ib r ium). A s tandard 
example in this context is the construct ion of a 
random graph by Erdos and Reny i . T h e 
chapter on non-equi l ibr ium networks focuses 
on tempora l aspects , especia l ly the evolut ion 
of s o m e probabil i ty measures of a graph 
over t ime. T h e book cont inues with a chapter 
on the global propert ies of g raphs and their 
effect on per fo rmance. T h e authors end with 
append ices including s o m e mathemat ica l 
content and a detai led bib l iography on 
the graph literature. 

T h e exposi t ion of the book is ve ry peda­
gogical . Instead of rushing to examp les , the 
authors first introduce readers to important 
e lementary not ions. After mot ivat ing the prob­
lems through wel l -chosen examp les , they 
delve into specif ic subjects in detai l , and the 
fundamenta l principles are unvei led in a 
sui table manner . The re is, however , a certain 
imba lance in the lengths of dif ferent chapters . 

Th is book shou ld benefi t readers w h o seek 
to gain an insight into the fundamenta l princi­
ples that underl ie the random graphs found in 
d iverse scientif ic discipl ines. 
Milan Vojnovic, EPFL 

W e e p f o r I S A B E L L E - a r h a p s o d y in a 
m i n o r k e y by Mel Month , Avan t Garde Press. 
ISBN 1410732533 , $28.95. 

Th is book at tempts to unravel a compl i ­
cated polit ico-scientif ic tapestry, but in trying 
to unpick s o m e tricky knots it creates a few 
new tang les of its o w n . In 1982 the US high-
energy phys ics commun i t y organized a 
meet ing at S n o w m a s s to look at the future of 
nat ional h igh-energy physics. After riding the 
crest of a w a v e for 30 years , the commun i t y 
felt in danger of fall ing into deep water. 
Ac ross the Atlant ic, C E R N ' s p ro ton-an t ip ro ton 
coll ider had not yet d iscovered the W and Z 
carriers of the weak nuclear force, but the 
writ ing on the wall was clear ( the crucial dis­
covery c a m e in 1983) . 

The US communi ty was pushing for an ultra-
high-energy proton collider to probe a distant 
energy frontier and search for the "Higgs mech ­
an i sm" - wh ich drives the subt le e lect roweak 
symmet ry breaking and ensures that the weak 
W and Z carriers are much heavier than the 
mass less photon that mediates e lec t romagne-
t ism. T h u s S n o w m a s s helped paint the wagon 
for the US Superconduct ing Supercol l ider 
( S S C ) , wh ich was to emerge as the nat ion's 
bid to regain part icle-physics superiori ty. But 
by 1993 the global f inancial cl imate had 
cooled and the S S C was sacr i f iced, leaving the 
field clear for C E R N ' s LHC to become the wor ld 
focus for high-energy physics. 

A m o n g those at S n o w m a s s in 1982 was 
Mel Month of the Brookhaven National 
Laboratory and founder of the US Particle 
Accelerator Schoo l . One luncht ime, Month 
blurted out his v iews on the current US physics 
scene . T h e s e innocent remarks were not 
meant for general consumpt ion , but bosses 
have long ears and there was an abras ive run-
in. Month 's career then became s low-t racked. 
A heavy chip on the shoulder can be difficult to 
off load. T o help, Month compi led this 600-
page book, in which he portrays himself as 
"Mickey" , a highly mot ivated but politically 
naive young Brookhaven researcher. 

The first half of the book depicts the evo lu­
t ion of particle physics in the second half of 
the 20th century as seen through Brookhaven 
eyes . Brookhaven was the site of major post­

war US high-energy mach ines , which from 
1960 to 1975 m a d e many discover ies and 
reaped an impress ive Nobel harvest. B u t a s 
the US cont inued to disperse its high-energy 
physics effort, B rookhaven began to lag 
behind in this research sector. Its contender, 
the ISABELLE proton collider, was overshad­
owed by other US plans and hampered by 
difficult techno logy for superconduct ing 
magnets to guide its high-energy protons. 
Eventual ly ISABELLE had to make way for the 
new S S C , and Brookhaven looked to have 
missed the boat. (Ironically, when the S S C 
w a s finally cance l led , ISABELLE was reincar­
nated as the RHIC high-energy nuclear coll ider 
now in full swing at Brookhaven. ) T h e labora­
tory 's s tock tumb led further in the 1990s with 
unwarranted scaremonger ing of a tritium leak 
f rom its nuclear reactor. 

T h e evolut ion of particle phys ics as seen 
f rom Brookhaven is a little like the British v iew 
of Eu ropean ism - interesting but distorted 
because of evo l ved isolat ion. Month attrib­
utes b lame, whi le his skewed overv iew brings 
s o m e f resh insight and provides s o m e viv id 
quotes : " A l w a y s the br idesmaid and never the 
br ide" , referring to C E R N ' s early history; and 
for the S S C , "L ike Lady ISABELLE a decade 
earlier, this dressed-to-ki l l damse l turned out 
to be a f lash in the p a n " . 

T h e su rvey wou ld be more va luab le with a 
detai led index to help track through the intri­
cate history. However , as the book calls itself 
a "histor ical nove l " , none is supp l ied . T h e 
" n o v e l " content is mainly conf ined to the 
s e c o n d half of the book, where Month imag­
ines Mickey interv iewing the "P layers " , the 
major characters in the book, most of w h o m 
are ex -Brookhaven managemen t . 

T h e book is difficult to read wi thout an 
insider 's know ledge of particle phys ics. In the 
ve ry first pa ragraph , BNL (for Brookhaven 
Nat ional Labora tory ) appears wi thout 
exp lanat ion , the first of much in-your-face 
sho r thand , not all of wh ich gets sorted out in 
the g lossary. T h e r e are also s o m e inaccura­
cies, such as : "1993 - Rubbia forced to 
resign as C E R N di rector-general" . 

In the push and shove of ruthless compet i ­
t ion, most people exper ience at s o m e t ime the 
bi t terness of career injustice. T h e s e unpleas­
ant ep isodes can be subl imated into fresh 
mot ivat ion, or s imply f i led. This book looks to 
have been a catharsis for Month, but does so 
much subject ive detail need to be d isp layed? 
Gordon Fraser, Divonne-les-Bains. 
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CRYSTALS 

Power Converters 

Current 
Voltage 
Power 
Frequency 
Stability 

< 100 kA 
< 100 kV 
< 150 MW 
< 50 kHz 
> 2 ppm 

SCR, FET, IGBT, GTO, DSP 
6,12,24 pulse 
Large reference list 
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