
Abdus Salam, the oldest of 
the three laureates, was born 
in 1926 in J hang, now in Pa
kistan. He received his docto
rate from Cambridge Univer
sity in 1952. In 1957, he be
came Professor of Theoretical 
Physics at Imperial College, 
London, a position which he 
still holds. He was also one of 
the main movers behind the 
establishment of the Interna
tional Centre for Theoretical 
Physics in Trieste, which he 
directs. 
She/don Glashow was born in 
New York in 1932, obtained 
his doctorate at Harvard in 
1959, and is now Professor 
at the Lyman Laboratory, Har
vard. 
Steven Weinberg was born in 
New York in 1933, and at
tended the same Bronx high 
school as Glashow. He ob
tained his doctorate at Prince
ton in 1957, and now holds 
the post of Higgins Professor 
at Harvard. 

As well as their formulation 
of the electroweak theory, the 
three men have also made nu
merous other important contri
butions to the theory of ele
mentary particles. 

at both high and low energies, which 
display further the remarkable 
power of the theory. 

But probably the greatest predic
tion of all remains untested. Just as 
Maxwell's formulation of the elec
tromagnetic field had to await 
confirmation through Hertz' discov
ery of electromagnetic radiation, so 
the electroweak theory awaits the 
discovery of its own radiation. 

The theory makes very exact 
predictions for the heavy particles 
which provide this radiation, but 
which today is out of reach of any 
Laboratory. The proton-antiproton 
collider project now under construc
tion at CERN and scheduled to begin 
experiments in the early 1980s, will 
for the first time open up the energy 
range where this radiation is ex
pected to be seen. 

Another vital ingredient of the 
theory which remains to be tested 
are the Higgs particles of the spon

taneous symmetry breaking me
chanism. Here the theory is still in a 
volatile state and no firm predictions 
are possible. But this mechanism is 
crucial to the theory, and something 
has to turn up. 

The great success of the electro
weak unification has led many theo
rists to become more ambitious and 
look for ways to bring in the strong 
interactions, and possibly gravity as 
well, to achieve a 'grand unification' 
of the forces of nature. 

However it is sobering to remem
ber that a hundred years had to pass 
between Maxwell's synthesis of 
electricity and magnetism and the 
new electroweak unification. If this 
pattern is repeated, grand unification 
would be for the 21 st century. 

(A detailed account of the devel
opment and application of these 
gauge theory ideas to electroweak 
unification was published in our 
September 1977 issue, page 271.) 

Second ICFA Workshop 

From 4-10 October a second Work
shop on 'Possibilities and Limita
tions of Accelerators and Detectors' 
was held at Les Diablerets in Swit
zerland with reviewtalksatCERN on 
the final day on the work of the 
different groups. It followed a Work
shop at Fermilab in 1978 (see 
November 1978 issue, page 389) 
and was promoted by the Interna
tional Committee for Future Acceler
ators in the context of its very long-
term thinking about the future of 
high energy physics. ICFA, which 
was set up under the auspices of the 
International Union of Pure and 
Applied Physics, is at present 

chaired by John Adams and has 
representatives from the various 
regions of the world involved in high 
energy physics. 

The Les Diablerets Workshop was 
organized by Ugo Amaldi and 
divided its work into several topics — 
Very high energy electron-positron 
colliders (reported by A.N. Skrinsky), 
Many TeV proton accelerators and 
proton-antiproton colliders (Lee 
Teng), Extraction and external 
beams from a many TeV accelerator 
(Bas de Raad), Electron-proton inter
action regions and experiments (Gus 
Weber), Extrapolation of experi
ments at electron-positron and pro

ton-antiproton colliders (Barry Bar-
ish). Deep inelastic experiments with 
lepton beams of a few TeV (Guido 
Barbiellini), Hadron and photon ex
periments at fixed target machines 
(Yuri Prokoshkin) and Possibilities 
and limitations of detectors and data 
handling (Dave Nygren). 

In working on higher energy elec
tron-positron machines it became 
even clearer that in the future this 
physics would have to be done with 
colliding beams from linacs. The 
largest storage ring system consi
dered at the Workshop had 
260 GeV per beam and such fright
ening parameters as 29 GeV 
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Seen here in discussion at tfre recent ICFA 
Workshop at Les Diablerets are, left to 
right, UgoAma/di (organizer of the Work
shop), K. Lanius and T. Eke/of. 

synchrotron radiation loss and an r.f. 
frequency of 50 mHz. Beamstrah-
lung (the radiation effect due to high 
fields as bunches pass through one 
another at very high energies), which 
was uncovered at the previous 
Workshop, inhibits higher energies 
in rings. 

Ideas on colliding beams from 
linacs have matured a lot in the past 
year as can be seen in the article on 
Novosibirsk and Stanford projects 
reported on page 403. One fascinat
ing new idea is the production of 
positrons by passing a high energy 
electron beam through a wiggler (a 
periodically changing magnet struc
ture). This gives synchrotron radia
tion of a particular frequency (sev
eral MeV photons) which can then 
be used on a thin target to produce 
electron-positron pairs. Spiral wig-
glers could give longitudinally polar
ized photons and hence polarized 
electrons and positrons. Careful han
dling of these emerging beams could 
give access to the extra information 
available from colliding polarized 
particles. 

The future of proton machines 
looks like harder work but in essen
tially the same direction as has been 
followed up to now. Schemes up to 
20TeV with 10 T superconducting 
magnets and the possibility of anti-
proton injection and collision 
schemes were studied. Suitable 
extraction and external beam sys

tems can be drawn up for such high 
energy machines but they are diffi
cult and at present it looks possible 
to extract only a tenth of the protons 
which can be accelerated. It is 
perhaps particularly on the proton 
machines that new ideas are needed 
to make the future look exciting. 

The experimental physics might 
change its nature dramatically at 
such high energies. There may no 
longer be a need for individual 
hadron identification. All the detec
tion systems would need to be good 
at jet observation and lepton identif
ication. The possible new physics 
looks fascinating but event rates 
might call for high luminosities (such 
as 10 3 3 from electron-positron and 
10 3 2 from proton-antiproton collid
ers) which will not be easy to 
achieve. Present or foreseeable de
tection techniques look capable of 
handling the necessary information. 
Such modern devices as Cherenkov 

ring imagers, transition radiators 
with drift chambers, high pressure 
multiwire proportional chambers us
ing scintillation light, wiggler radia
tors for particle identification, solid 
state detectors, etc. may come into 
their own. 

Ugo Amaldi in his concluding 
remarks commented that taking 
long range looks into the distant 
future often reflects back on what 
we do now. There were many ideas 
emerging at the Workshop which 
could influence the progress of high 
energy physics in the fairly near 
future. 

At a banquet on the fast evening of the ICFA 
Workshop, Alvaro De Rujula (left), Chris 
Llewellyn-Smith (centre) and John Ellis pre
sented their own idea of what a future 
ICFA Workshop might be like. 
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