
Around the Laboratories 

At the recent ICFA 'Future Perspectives' 
meeting, Protvino, USSR. Left to right -
J.-E. Augustin, Yu. Ado, W.O. Lock, A.N. 
Skrinsky (ICFA Chairman), K. Strauch, Helga 
Schmal, E. Keil, V.I. Krishkin, G. Trilling, T. 
Ekelof, V. Soergel, T. Fujii, M. Craddock, C. 
Rubbia, R. Palmer. 

ICFA 
Protvino meeting 
looks at trends 
in international 
collaboration 

International collaboration is the 
lifeblood of Big Science, and in high 
energy physics the triennial 'Future 
Perspectives' meeting organized by 
the International Committee for Fu
ture Accelerators (ICFA) provides a 
valuable opportunity to reappraise 
trends in this collaboration. 

The latest meeting was held in 
October at Protvino, near Moscow, 
where the Institute for High Energy 
Physics is the scene of construc
tion work for the 21-kilometre UNK 
proton rings and the projected 
home of a big new linear collider 
for electrons and positrons. 

The four-day Protvino meeting 
attracted an impressive lineup of 
speakers and delegates f rom all 
over the world and provided a valu
able survey of both progress and 
of the continuing attack on out
standing technological problems. 

The previous meeting, at Brook-
haven in 1987, had been convened 
at a time when the proposed US 
Superconducting Supercollider 
(SSC) had had a nod of approval 
f rom the US Administrat ion, but lit
tle else - no staff, no funding, no 
site. Now the SSC has a home in 
Ellis County, Texas, initial construc
tion is underway and contractors 
are being signed up. 

International backing is urgently 
needed, but SSC ideas have contin
ually emerged in a US national con
text. The sheer scale of the $8 bil
lion SSC project means that mean
ingful contributions enter a new f i 
nancial ballpark. 

In Europe, CERN is playing its 

trump card of the LHC proton col
lider using the existing 27-kilo
metre LEP tunnel and aiming to ca
pitalize on CERN's unrivalled beam 
infrastructure. Funded by 15 Mem
ber States (and with a queue of 
Central European nations at its 
door), CERN has blazed the trial for 
international scientific collabora
t ion. 

But building LHC, wi th its 27 ki
lometres of state-of-the-art super
conducting magnets, would tax 
even these resources, and addition
al interest is being sought f rom 
non-Member States. 

An innovative approach to inter
national involvement was intro
duced by the HERA electron-proton 
collider soon to become operation
al at the DESY Laboratory, Ham
burg, Germany. The HERA effort 
has benefited from contributions of 
equipment, manpower and know-
how from other interested nations, 
notably Italy, France, the Nether
lands, Canada, Poland, Switzerland, 
the US, Israel and China. The 
KAON project now being groomed 

at the Canadian TRIUMF Laboratory 
in Vancouver would be another ex
ample of the HERA Model. 

However at Protvino some ICFA 
delegates wi th big project experi
ence were less enthusiastic about 
the HERA Model for the major ma
chines of tomorrow. Because big 
new projects would be much more 
expensive than HERA, it might be 
difficult for one nation, or even 
geographical area, to dominate a 
project, and several major partners 
would have to share most of the 
initial development and construc
tion costs between them. 

Wi th plans for the US SSC and 
CERN's LHC well advanced, the 
complementary sector of linear col
liders pushing electron and posi
tron energies towards the 1000 
GeV level provides new scope for 
such international negotiation. 

Work is going on at many major 
electron centres, wi th develop
ments being pushed at CERN, 
DESY, Stanford, KEK Japan, and 
Novosibirsk. 

The ongoing research and devel-
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Four families: 1, neutrinos; 2, charged 
leptons; 3 and 4, quarks, including the 
long-awaited 'top'. 
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Periodic Table of Elementary Particle constituents 

opment work in this sector is well 
shared, both through formal colla
boration agreements and through 
informal contacts, and linear collid
er workshops will be an increasing
ly important focus of attention. 

ICFA's four Panels in key devel
opment areas - Instrumentation, 
Superconductivity and Cryogenics, 
Beam Dynamics, and New Acceler
ator Schemes and Technologies 
(now renamed Acceleration Tech
nology) - continue to provide im
portant stimulus. 

These panels have an ongoing 
programme of activities and are 
continually adapting their approach 
to take account of new trends. 
Some Panel nominations are still 
outstanding, and a summary will be 
published in a forthcoming issue. 

WORKSHOP 
Waiting for the top 
quark 
The wor ld of elementary particle 
physics is eagerly waiting for the 
top quark, probably the final ele
ment of the 'periodic table' of ele
mentary particle constituents (see 
figure). 

This table consists of t w o famil
ies of weakly interacting particles 
(leptons) - one series (the electron, 
the muon and the tau) carrying el
ectric charge; the other (the corre
sponding three types of neutrino) 
being electrically neutral - together 
wi th a family of quarks carrying el
ectric charge 2 / 3 (up, u; charm, c; 
top, t) and a family of charge -1 / 3 
quarks (down, d ; strange, s ; beau
ty b). 

It was then not surprising that 
the 1990 Theory Workshop at the 
DESY Laboratory in Hamburg in 
October, devoted this t ime to ' top 

physics', attracted some 200 phy
sicists, substantially more than pre
vious workshops in the series. 

The top quark has escaped the 
hunt so far at the fol lowing elec
tron-positron colliders - PETRA at 
DESY, PEP at Stanford, TRISTAN 
at KEK (Japan), SLC at Stanford 
and LEP at CERN - as well as the 
SPS and Tevatron proton-antipro-
ton colliders at CERN and Fermilab 
respectively. 

It is also expected to be out of 
reach at the energy-upgraded LEP 
and at the HERA electron-proton 
collider soon to be commissioned 
at DESY. But there is still hope that 
it might be found in the next few 
years at the Tevatron if it is lighter 
than 150 GeV. Otherwise it will 

have to wait for the next genera
tion of supercolliders. 

As reported by A. Barbaro-Gal-
tieri (Berkeley), the top quark mass 
is more than 89 GeV, based on 
searches at the Tevatron. Thus the 
top quark is at least 18 times heav
ier than the b quark and probably 
heavier than the W and Z bosons, 
at 81 and 91 GeV respectively the 
heaviest particles discovered so 
far. 

Despite its reluctance, the top 
quark has to exist, as emphasized 
at the meeting by M. Peskin (Stan
ford). Its absence would totally in
validate the so-far perfect agree
ment of the Standard Model of 
physics wi th a vast amount of ex
perimental data, in particular the re-
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