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delegate f rom the Ministry of Sc i 
ence, Higher School and Techn ica l 
Policy, B.Saltykov, p ledged that, as 
host country, Russ ia wil l under take 
all the cor respond ing obl igat ions. 

The de legat ions f rom Armen ia , 
Azerba i jan , Georg ia , Kazakhs tan , 
Latvia, L i thuania, Moldav ia and 
Uzbekh is tan said their governments 
wou ld take an act ive part in J INR 
activi t ies and in the very near future 
wou ld be ready to jo in the Interna
t ional Organ izat ion . 

Director D. Kiss presented the 
Annua l Report and reported on a 
new agreement s igned be tween 
J INR and the Ge rman Ministry of 
Research and Techno logy . V ice-
director A. S issak ian descr ibed the 
estab l ishment of the Dubna Interna
t ional Cent re for Deve lopment of 
Sc ience and Techno log ies 
(Technopol is - Dubna) . 

The prob lems of J INR f inance in 
1991 and p lanned f igures for 1992 
were also d iscussed as wel l as ideas 
for deve lop ing the Laboratory and its 
sc ience. The Proceedings of the 
meet ing were adopted and s igned by 
the representat ives of the th i r teen 
Member States. 

Klaus Winter - neutrino physics 

S o m e excel lent books arr ived on the 
C E R N Cour ier desk last month , 
notably Klaus Winter 's new tome on 
the neutr ino, a 'must ' for all en thus i 
asts of this enigmat ic part ic le, and a 
col lect ion of essays f rom Lev O k u n , 
whose mind cont inual ly c l imbs above 
the c louds wh ich fog lesser intel lects. 

A Winter's tale 

Though I am satisfied, and need no 
more 
Than what I know, yet shall the 
oracle 
Give rest to the minds of others 
such as he 
Whose ignorant credulity will not 
Come up to the truth.' 

Leonides, King of Sicily, In The 
Winter's Tale', Act II, Scene 1, by 
William Shakespeare (1611). 

It is over 60 years s ince Wo l fgang 
Pauli sent his famous letter to the 
'Radioact ive Ladies and Gen t l emen ' 
ga thered in Tub ingen for a phys ics 
meet ing . Unable to at tend because of 
prior commi tmen ts , Pauli sent his 
excuses accompan ied by the predic
t ion of a new particle to expla in 
miss ing energy in beta decay. 

Paul i cal led this new part icle the 
neut ron, and predicted it wou ld pass 
easi ly th rough matter. T w o years 
later, J a m e s Chadwick in 
Ruther ford 's Cambr idge Laboratory 
d iscovered heavy electr ical ly neutral 
nuc lear part ic les re leased w h e n light 
e lements are bombarded wi th a lpha 
part ic les. He cal led these neut rons, 
and Paul i , whose part icle had not yet 
been d iscovered, lost his p lace in the 
nomenc la tu re queue. 

Enr ico Fermi came to the light 
part ic le 's rescue, cal l ing it the d im inu
t ive neutr ino, and putt ing its theory in 
order. In 1956 the neutr ino w a s 

f inal ly seen in an exper iment led by 
Clyde C o w a n and Fred Reines at the 
Savannah River reactor. 

Ever s ince, apar t f rom a brief per iod 
in the ear ly 60s w h e n physic ists were 
obsessed wi th strongly interact ing 
part ic les, the neutr ino has remained 
in the phys ics headl ines, never far 
f rom the b i g d iscover ies. 

The avai labi l i ty of high energy 
neutr ino beams , the use of neutr inos 
as a f ine probe of nuc leon st ructure, 
and most recent ly, the advent of 
neutr ino as t ronomy, have g iven new 
impetus to this physics. Born as part 
of nuc lear phys ics, neutr ino studies 
went on to make important cont r ibu
t ions to part ic le physics, and most 
recent ly to ast rophys ics too, reflect
ing the growing interplay be tween 
part ic le phys ics, ast rophys ics and 
cosmo logy . 

Paradoxica l ly these new deve lop
ments have still not been able to 
unvei l many of the neutr ino 's inner
most secrets . 

Th is scient i f ic saga is t raced in a 
new book, 'Neutr ino physics ' , edi ted 
by Klaus Win ter of C E R N and pub
l ished by Cambr idge Universi ty Press 
(Monographs on Part icle Physics, 
Nuclear Phys ics and Cosmology , 
ISBN 0-521-36452-3) . It is a col lec
t ion of both repr inted and special ly 
wr i t ten contr ibut ions s ignpost ing the 
history and phys ics interest of this 
en igmat ic part ic le. 

T h e first chapter is devoted to 
neutr ino history, and leads off wi th a 
1957 Paul i paper, wri t ten just after 
Reines and C o w a n first de tec ted f ree 
neutr inos, and publ ished in the book 
for the first t ime in Engl ish. T h e 
chapter a lso inc ludes original reports 
(retypeset) on early neutr ino d iscov
er ies - that of the neutr ino itself; the 
1962 observat ion by Leon Lede rman , 
Mel Schwar tz and Jack Ste inberger 
of two dist inct k inds of neutr ino; and 
the 1973 s ight ing at C E R N of neutral 
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currents in neutr ino interact ions in 
the big Gargamel le bubble chamber . 

The neutral current d iscovery 
highl ighted the vital role of the 
neutr ino in w e a k interact ions, open 
ing the door to a deeper unders tand
ing of this phys ics. The cu lminat ion 
w a s the 1983 d iscovery at C E R N of 
the W and Z carr iers of the w e a k 
force. This evolut ion of w e a k interac
t ion physics is t raced in a separate 
chapter. 

Other chapters cover the intr insic 
propert ies of the neutr inos t hem
selves - an area where many ques
t ion marks still have to be reso lved, 
the interact ion of neutr inos wi th 
matter, and the results of using high 
energy neutr ino beams to probe the 
deep inner structure of the nuc leon -
an endeavour wh ich assumes all the 
basic propert ies of the neutr ino are 
unders tood. 

The final chapter deals wi th the role 
of neutr inos in ast rophys ics and 
cosmology , wi th contr ibut ions on 
solar and supernova emi t ted part i 
c les. 

Bui lding on a weal th of historical 
archive mater ia l , Editor Klaus Winter 
has done a good job in seek ing out 
good authors, and the result is a 
va luab le vo lume for researchers in 
the subject . Its appeal wou ld have 
been increased by some introductory 
mater ial sketch ing and connect ing 
the relative impor tance of the land
mark d iscover ies, and by brief 
synopses of the chapters t hem
selves. 

In the Cambr idge Universi ty Press 
pipel ine is another, very dif ferent, 
book - 'Spacesh ip Neutr ino ' , by 
part icle phys ics special ist wr i ter 
Chr ist ine Sut ton, schedu led for 
publ icat ion later this year. 

Lev Okun - deep insight 

The Relations of Particles 

St imulat ing reading is T h e Relat ions 
of Part ic les ' by Lev Okun of Moscow, 
a col lect ion of memorab le rev iews, 
ta lks and papers over a ten-year 
per iod, pub l ished by Wor ld Scient i f ic 
( ISBN 981 02 0453 1 hardback, 981 
02 0454 X, paperback) . 

A l though he has no major d iscover
ies to his credit , Okun is a widely 
admi red physicist whose opin ions 
and powers of synopsis are often 
sol ic i ted at major internat ional meet
ings. He is also a prolif ic wri ter on 
sc ience, at many dif ferent levels. He 
entered research through a back 
door, initially having a job in a publ i 
sh ing off ice, but his penetrat ing 
insight c a m e to the attent ion of Isaak 
Pomeranchuk . 

Many of the thoughtfu l papers in 
this latest book were d rawn f rom 
introductory or concluding addresses 
at major internat ional meet ings on 
part icle physics, accelerators or 
cosmic rays. A l though some of the 
da ta and ideas in the papers have 
b e c o m e obsolete , the clarity of 
thought beh ind them has not. 

The book conc ludes with three 
art ic les on the concept of mass , a 
subject whe re Okun has carr ied out a 
long and of ten lonely c rusade to 
preach the Truth about mass and to 
harass the relativistic infidels. These 
papers have appeared e lsewhere , 
creat ing much debate and contro
versy. 

One of Okun 's most memorab le 
talks inc ludes an aud ience poll on the 
mean ing of mass. He wr i tes on the 
b lackboard four var iants of Einstein 's 
f amous equat ion relat ing mass 
and energy - E 0 =mc 2 , E=mc 2 , 
E 0 = m 0 c 2 and E = m 0 c 2 - and asks 
physic ists wh ich one best fo l lows the 
ideas of relativity. Many people do 
not know, as, unlike Okun , they have 

rarely thought deep ly about these 
matters. By buy ing the book, phys i 
cists wil l at least know which one 
they shou ld vote for. 

Also from Cambridge 

Cambridge University Press have 
published a new edition of The Ideas 
of Particle Physics, by G.D. Cough Ian 
and J.E. Dodd (hardback ISBN 0 521 
38506 7, paperback 0 521 386772). 
This is aimed primarily at those with a 
physics background who want to go 
deeper than the popular books. New 
chapters cover quantum gravity, 
superunification, the relation between 
particle physics and cosmology, and 
superstrings. The book recommends 
CERN Courier as good reading for the 
non-specialist. Thankyou, authors. 

Going deeper into the subject is 
Elementary Particles by Ian Hughes. 
Aimed at undergraduates, this book 
now appears in its third edition 
(hardback ISBN 0 521 40402 9, 
paperback 0 521 40739 7), suitably 
updated with material on the Big 
Bang, dark matter, 1987 supernova, 
etc. 

Another useful Cambridge book is a 
Practical Guide to Data Analysis for 
Physical Science Students by Louis 
Lyons (hardback ISBN 0 521 41415 6, 
paperback 0 521 42463 1), aiming to 
assist undergraduates in their labora
tory work, and published in a handy 
pocket format. It concentrates on data 
analysis and error estimation, and is 
not meant to be a textbook on statis
tics. 
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PI S S C Laboratory 
Superconducting Super Collider Laboratory 

W e ' r e a b o u t t o c h a n g e t h e w a y w e l o o k a t t h e u n i v e r s e . 
The SSCL, located just south of Dallas, Texas, is rapidly moving to become the premier center of particle physics research 
in the world. Major activities at the SSCL include design and construction of the 20 TeV proton collider and its associated 
complex of accelerators and detection apparatus as well as research in particle physics. 

As part of the SSC Laboratory team of scientists, engineers and computer scientists, you'll be doing work which will have 
incalculable consequences for the future of science and technology, as well as the growth of human knowledge. 

ASSOCIATE DIRECTOR: COMPUTING DIVISION 
We seek an exceptional scientist with management experience to 
provide strong leadership as Division Head of the newly established 
Computing Division. The Computing Division, at the forefront of 
scientific computing hardware and software, provides leadership, 
guidance and planning for scientific computing policy and environ
ments; develops, operates and maintains central computing re
sources, support operations of distributed facilities and establishes/ 
maintains the laboratory computer networking system. The Division 
Head should have experience with currently available mainframes & 
workstations, as well as UNIX, VMS and PC operation systems. 
Additionally this Division will do research and development in com
puting methodology, techniques and software relevant to the antici
pated needs of its users. Division staff will be the contact points for joint 
development projects with industry and university groups. The 
Division Head, reporting to the Laboratory Director, will manage and 
lead a current staff of 7 5 people which is expected to increase to 1 0 0 + 
over time. 

The Superconducting Super Collider invites applications from out
standing candidates with an advanced degree, preferably a PhD in 
Physics or Computer Science, who have had significant experience 
with computing as practiced in a particle physics research environ
ment, along with management and supervisory experience. 

To Apply: Send Complete Resume and Salary History 
Fax: 214-708-5592 

Mail: SSC Laboratory 
2550 Beckleymeade Ave. 

MS-2050 / 3438-LB 
Dallas, Texas 75237 

An Equa l O p p o r t u n i t y / A f f i r m a t i v e A c t i o n E m p l o y e r . 
As always the SSCL strongly encourages minorities and 

female candidates to apply. 

Am Institut fur Physik der Universitat 
Basel ist eine 

PROFESSUR FUER 
EXPERIMENTALPHYSIK 

(Ordinariat, Full Professor) 

wiederzubesetzen . Bevorzugtes Forschunsgeb ie t : 
Moderne Aspek te in Kern- und Te i lchenphys ik mit 
Besch leun igern, besonde rs im Uber lappungsbere ich 
der beiden Gebiete . 
Von der Kand ida t in oder d e m Kand ida ten w i rd 
erwartet : 
Forschung an fuhrenden europa ischen 
Besch leun igerzent ren, Betei l igung an der Lehre auf 
al ien Stufen, gute deutsche Sprachkenntn isse und 
Bere i t scha f t zu r M i t w i r k u n g an adm in i s t r a t i ven 
Au fgaben . 
Die ubl ichen Bewerbungsunte r lagen (Lebenslauf , 
komment ier te Liste der wicht igsten Publ ikat ionen, 
Referenzen) sol l ten das 
Dekanat der Philosophisch-
Naturwissenschaftlichen 
Faku l t a t 
CH - 4056 Basel, Klingelbergstr. 23 

bis 30. Marz 1992 er re ichen. 

engineering/technical 

SELF ASSESSMENT & QUALITY ASSURANCE OFFICER 
( P o s i t i o n # T P 3 3 0 1 ) 

The Continuous Electron Beam Accelerator Facility (CEBAF) is the nation's 
highest priority nuclear physics research site. Currently, a significant 
position exists within our Office of Technical Performance for the know
ledgeable professional who will guide the Self Assessment and Quality 
Assurance activities of our laboratory. Our successful Officer will develop 
and implement programs and policies • monitor and report on all facets of 
program implementation/progress • identify/analyze areas of improvement 
• interact with DOE officials • interpret agency orders and regulations. 

Credentials must include a knowledge of the following disciplines plus a B.S. 
degree in one of them: mechanical, electrical, and civil engineering, 
engineering physics, and applied physics. Master's or Ph.D. is preferred. 
Five (5) years of applicable experience in the construction and/or operation 
of a complex technical facility are essential, as are effective negotiation skills 
and a familiarity with government regulations. We offer attractive salary 
($43,500-$86,100), benefits and professional development. For consider
ation please direct your confidential resume with salary history—specifying 
position number and job title—to: CEBAF, Employment Manager, Dept. 
TP, 12000 Jef ferson Ave., Newport News, VA 23606. An Equal Opportunity, 
Affirmative Action Employer. 
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