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Group therapy 
In his review 'Genesis of Unified 
Gauge Theories' at the symposium in 
Honour of Abdus Salam (June, page 
23), Tom Kibble of Imperial College, 
London, looked back to the physics 
events around Salam from 1959-67. 

He described how, in the early 
1960s, people were pushing to 
enlarge the symmetry of strong 
interactions beyond the SU(2) of 
isospin and incorporate the additional 
strangeness quantum number. 

Kibble wrote - 'Salam had students 
working on every conceivable sym
metry group. One of these was Yuval 
Ne'eman, who had the good fortune 
and/or prescience to work on SU(3). 
From that work, and of course from 
the independent work of Murray Gell-
Mann, stemmed the Eightfold Way, 
with its triumphant vindication in the 
discovery of the omega-minus in 
1964.' 

Yuval Ne'eman writes - 'I was the 
Defence Attaché at the Israeli 
Embassy in London and was admit
ted by Salam as a part-time graduate 
student when I arrived in 1958. 

I started research after resigning 
from the Embassy in May 1960. 

Salam suggested a problem: 
provide vector mesons with mass -
the problem which was eventually 
solved by Higgs, Guralnik, Kibble,.... 
(as described by Kibble in his article). 
I explained to Salam that I had 
become interested in symmetry. 
Nobody at Imperial College at the 
time, other than Salam himself, was 
doing anything in groups, and 
attention further afield was focused 
on the rotation - SO(N) - groups. 
Reacting to my own half-baked 
schemes, Salam told me to forget 
about the rotation groups he taught 
us, and study group theory in depth, 
directing me to Eugene Dynkin's 
classification of Lie subalgebras, 
about which he had heard from 
Morton Hamermesh. 

I found Dynkin incomprehensible 
without first learning about Lie 
algebras from Henri Cartan's thesis, 
which luckily had been reproduced 
by Dynkin in his 1946 thesis, using 
his diagram method. 

From a copy of a translation of 
Dynkin's thesis which I found in the 
British Museum Library, I learned my 
group theory and studied the classifi
cation of semi-simple Lie algebras. 
I found SU(3) and chose the octet for 
the baryons in October 1960. 

Showing it to Salam on his return 
from the Rochester Conference, he 
told me the group had just been 
proposed by Ohnuki for the Sakata 
Model (which tried to explain parti
cles as combinations of protons, 
neutrons and lambdas). However the 
octet assignment was new and worth 
publishing. I also explained to Salam 
what I had learned about Lie 
algebras, and immediately other 
Imperial students were channeled in 
this direction. From the Spring of 
1961 groups were everywhere.' 

'We are facing a crisis, not only in 
particle physics but in the whole of 
fundamental science', said Victor 
Weisskopf, doyen of quantum phys
ics, during his traditional summer 
CERN stopover. 'Basic science -
science for its own sake - and espe
cially high energy physics, is really in 
danger.' 

As well as explaining how this has 
come about, the former CERN 
Director General (1961-5) proposed 
action to reverse the trend. 

Rather than dividing science into 
the conventional 'big' and 'small' 
camps, he slices across another axis. 
On one hand there is obviously 
applicable 'terrestrial science' -
biology, medicine, solid state, much 

< of the nuclear sector, nonlinear 
behaviour, chaos,....all directly 
connected with processes that 
happen on Earth. On the other there 
is 'cosmic science' - astronomy, 
astrophysics, particle physics and 
some of the nuclear sector - address
ing deeper issues, not attainable 
naturally on this planet at all, and 
where applications are less immedi
ately obvious. (This classification is 
not completely watertight - even 
cosmic science can, and does, foster 
immediate spinoff, Weisskopf points 
out, citing Georges Charpak's detec
tor work.) 

Tracing the evolution of science in 
this century, Weisskopf sees the 
rapid evolution of American influence 
in the 1930s as a turning point. 
Before then, the United States had 
not been in the front line, and it had 
been important for US researchers to 
spend some time in Europe. 

During the Second World War, 
other factors came into play. 
The development and skilled applica
tion of radar in the UK showed how 
scientific talent could be harnessed. 
The Manhattan Project for the devel
opment of the Bomb showed how 
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Victor Weisskopf - concern for basic science 
(Photo CERN H137.7.93) 

longhair physicists could also make 
good project managers and engi
neers. After the war, science and 
scientists emerged with a high 
reputation, and with this new pres
tige, science boomed. 

This lavish' support for basic 

research meant that large numbers 
of motivated physicists were avail
able 'in case'. This era brought no 
fundamental new understanding at 
the level of quantum mechanics or 
relativity which had revolutionized 
thinking early in the century, but it did 

bring many new applications. 
Weisskopf cites the computer as the 
outstanding example of spinoff from 
this period. Computational science 
became established as a new av
enue of approach, taking its place 
alongside theory and experiment. 

At the beginning of the 1970s 
several things conspired. There was 
a global economic downturn. At the 
same time, cosmic science became 
bigger and more expensive. 
'Recreating the first minutes of the 
Universe costs a lot of money,' 
Weisskopf observes. At the same 
time the early 1970s saw the justifi
ably growing awareness of concern 
for the environment. Terrestrial 
science boomed, while cosmic 
science went into decline. 'Why 
support the non-applicable,' was the 
cry heard from many unenlightened 
sectors. 

It was inevitable that cosmic sci
ence support would eventually be cut 
after the halcyon days of 1950-70, 
but Weisskopf maintains that support 
must not dip below a 'critical level', 
where significant areas would 'wither 
away'. If the next generation of 
proton colliders is substantially 
delayed, this will deter promising 
young scientists who will launch their 
careers elsewhere. 

To remedy this shortsightedness, 
he stresses the importance of pro
moting the impact - cultural, ethical 
and intellectual - of cosmic science; 
the spirit of enquiry and the search 
for truth and deeper understanding; 
the critical spirit, the readiness (in 
principle) to admit that mistakes have 
been made and that new attitudes 
have to be adopted, and that all 
results are initially tentative; the in
creasing role in international collabo
ration, where young researchers from 
many different countries and cultures 
learn to work closely together. 

'This is not recognized,' declares 
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Reader survey 

Weisskopf, 'the public and the press 
are sceptical about fundamental 
science.' The scientific community is 
partially to blame,' he continues. 'We 
did not fulfil our task of explaining the 
beauty, depth and significance of 
fundamental research.' 

'There are few good journalists in 
the field, and even they only know 
this science second-hand,' he 
affirms. 'As well as communicating 
new developments, the task is to 
explain difficult concepts of the past, 
such as quantum mechanics and 
relativity, even Maxwell's equations 
and thermodynamics.' 

Meanwhile nationalism and over-
specialization are taking their toll. 
To counteract this increasing 'materi
alistic' attitude, 'scientists have a duty 
to do more than we ever did before to 
help,' Weisskopf maintains, 'using 
public talks, books, articles, TV, 
media, and educational programmes 
to explain the scientific message and 
convey the emotional appeal of a 
deep familiarity with the way nature 
works. Much more must be done to 
show what science really is and how 
everything is interrelated.' 

'Fundamental science is at the roots 
of applied science,' he concludes. 
'Cut the roots and the tree will wither. 
Science needs basic research 
stimulated by curiosity. Science 
cannot develop unless it is pursued 
for the sake of pure knowledge and 
insight.' 

Many, thanks to the hundreds of 
people who took the time to reply to 
the CERN Courier readership survey 
questionnaire published in our May 
issue. 

Bringing out a monthly journal is a 
lonely business. Issue after issue 
goes out, and the only response is 
when there's an occasional factual 
error. Send out a readership survey 
and a faint echo comes back. 

Most striking was the sheer enthusi
asm of the replies. Despite the 
current erosion of support in the US 
(see page 2), subatomic physics has 
significant world-wide box-office 
appeal. 

Most important was to find out who 
our readers are. 6 1 % of the replies 
came from Europe, 2 1 % from the 
USA, 14% from elsewhere, (including 
the former Soviet Union), and 4% 
from inside CERN. 

Not surprisingly, the main audience 
(37%) is in the high energy physics 
sector. Then comes teaching (31%), 
followed closely by accelerators 
operations and design (12%) and 
industry (11%). 

Apart from detailed breakdowns of 
readership and feedback on the 
journal's content and style, the 
replies revealed several major 
features. Firstly, the CERN Courier is 
widely read and appreciated. There 
are a lot of people outside the imme
diate research field who want to keep 
broadly up to date with the latest 
developments in high energy physics 
and related fields, without getting too 
involved in details. It was gratifying to 
receive replies from far-flung places 
(Nepal, Indonesia,....), and learn how 
much distant readers appreciate 
getting such regular information. 
'It helps us feel part of the world 
scene,' was a typical such reply, from 
Australia. Despite jet airplanes, fax 
and electronic mail, our planet 
is still big. 

As well as being geographically far-
flung, the readership spans a wide 
area of science. Researchers from 
many fields (solid-state, computing, 
astronomy, environment,...) regularly 
read these columns. 

Opinion on coverage of physics, 
accelerators, Europe, the US, people 
and conferences all peaked around 
'just right'. The only sector readers 
didn't think is 'just right' is books. 
More of that later. 

63% of the replies thought physics 
review coverage is 'just right'. How
ever 3 1 % of the replies, mainly from 
outside research centres directly 
involved in this research, said they 
would appreciate having more 
explanations. Some people said they 
want to be reminded of what the 
Standard Model or quantum 
chromodynamics is all about, and to 
have more 'review-type' material. 

Our apologies to these stoic read
ers. But just as a stock market 
summary for a financial newspaper 
cannot step back every time and 
explain to non-specialists what a 
'future' or an 'option' is, and some
times has to go 'long' on jargon, 
likewise the CERN Courier is aiming 
at a particular audience and cannot 
overindulge in continual parentheses. 
However an important aspect of any 
newspaper is to provide explanation 
and background, usually on feature 
pages or in weekend editions. This 
aspect of the CERN Courier has 
been underexploited, and we will 
make an effort to provide more of this 
material. For those eager for back
ground information, there are many 
books on the market these days 
which admirably complement our 
news coverage. 

On the book front, almost 50% of 
replies thought there are not enough 
book reviews. For replies from 
Europe, this figure was even higher, 
while 5 1 % of US replies said that 
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