
With its ability to cleanly identify a 
fraction of neutrino events by observ
ing recoil protons, the Soudan 
detector will be able to test this idea 
experimentally. As with other major 
underground facilities, Soudan has 
also been considered as a distant 
target for a beam of synthetic neutri
nos, in this case from Fermilab, 
searching for neutrino oscillations 
after 730 kilometres. If the atmos
pheric neutrino result is due to 
oscillations, many of Fermilab's 
muon neutrinos would become tau or 
electron neutrinos on their way to 
Soudan. This would decrease the 
fraction of the 900 interactions per 
year containing final state muons, 
and provide an unambiguous signal 
of neutrino oscillations. 

Attractive features of this proposal 
are both the operating Soudan 2 
detector and the possibility of build
ing a bigger detector at the same 
site. When the US Department of 
Energy approved the excavation in 
1983, they allowed for future follow-
on experiments by funding a space 
large enough for a second major 
detector after Soudan 2. Several 
ideas are now being developed. The 
neutrino beam from Fermilab is 
expected to be ready in 1998, after 
completion of the planned 5 kiloton 
year exposure for nucléon decay. 
With the construction of Soudan 2 
modules completed, the experiment 
is now on the threshold of a long 
programme of exciting particle 
physics measurements in its under
ground laboratory. 

Fermilab Director John Peoples is ICFA 
Chairman 1993-5. 

ICFA 

The 23rd meeting of ICFA (Interna
tional Committee for Future Accelera
tors) was held on 13 January at the 
Japanese KEK Laboratory. This 
committee, set up in 1976, promotes 
international collaboration in the 
construction and exploitation of very 
high energy accelerators, and organ
izes topical workshops and meetings. 

At the KEK meeting, there was 
major discussion on planning for a 
future TeV electron-positron linear 
collider, envisaged as the next very 
large accelerator following the SSC 
and LHC proton collider projects. 
Already there rs considerable interna
tional R&D collaboration for such a 
machine, and ICFA is much involved 
in promoting this collaboration and 
providing forums to discuss the 
accelerator and physics issues which 
arise as the project advances. 

The DESY, Hamburg, Laboratory in 
May will host an ICFA seminar on 
'Future Perspectives in High Energy 

Physics'. These seminars, held every 
three years, are among the most 
significant in-depth international 
reviews of the state of high energy 
physics, covering both the science 
itself and the essential accelerator 
tools. A major topic at the DESY 
Seminar vyill be TeV electron-positron 
linear colliders. 

ICFA people 

In January, John Peoples of Fermilab 
became ICFA Chairman (until De
cember 1995), succeeding Alexander 
Skrinsky of Novosibirsk. Long-
serving (since 1978) Secretary Owen 
Lock (CERN) retired from ICFA in 
December, his place being taken by 
Roy Rubinstein (Fermilab). Continuity 
is provided by Helga Schmal 
(CERN), who remains as Assistant 
Secretary. 

Unification, small and 
large 

Fruitful exchanges between particle 
physics, astrophysics and cosmology 
have become a common feature in 
the last decade. In January, Coral 
Gables near Miami was the stage for 
a 'Unified Symmetry in the Small and 
the Large' meeting. 

Coral Gables is a famous physics 
venue. In January 1964, the year that 
the quark model of hadrons 
emerged, Behram Kursunoglu 
initiated a series of particle physics 
meetings that continued for 20 years 
and formed a regular focus for this 
development. The final such meeting 
was in 1983, coinciding with both the 
80th birthday of field theory pioneer 
Paul Dirac, who worked in Florida 
towards the end of his career, and 
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the discovery of the W bosons at 
CERN. 

The resurrected Coral Gables 
meeting began with historical ac
counts of the emergence of Big Bang 
cosmology, by Robert Ralph and 
Herman Alpher, while Andrei Linde 
proposed our expanding universe as 
a small part of a stationary system, 
infinite both in space and in time. 

The observational status of Big 
Bang cosmology was reviewed by 
Bruce Partridge, John Mather and 
Martin Harwit, emphasizing the 
cosmic background radiation, where 
temperature is now measured by the 
COBE satellite detectors to 2.726 ± 
0.01 OK. The tiny fluctuations ob
served by COBE pose problems for 
standard cold dark matter models. 

Edward ('Rocky') Kolb reported on 
new studies on the electroweak 
phase transition, based on an anal
ogy with the physics of liquid crystals. 
Richard Holman discussed the fate of 
global symmetries at energies near 
the Planck (grand unification) energy, 
and Paul Steinhardt talked about 
tensorial and scalar metric fluctua
tions in the light of the COBE results. 

Anthony Tyson gave an impressive 
description of dark matter studies 
using gravitational lensing, now 
emerging as a unique tool for indi
rectly observing intervening dark 
matter. A neutrino mass of 10 
electronvolts could account for 
observed dark matter distributions, 
but fails to provide the necessary 
seeds for galaxy formation. A con
servative limit for the cosmic mass 
density (Q) is 0.2. 

Theoretical problems of gravity and 
cosmology were dealt with by 
Behram Kursunoglu, Robert 
Brandenberger and Katherine 
Freese. Leonard Susskind empha
sized the clash between general 
relativity and quantum theory arising 
through black hole singularities and 

their evaporation. Louise Dolan, 
Pran Nath and A. Jevicki looked at 
supergravity and superstring 
theories. 

In the neutrino physics session 
chaired by Frederick Reines, Paul 
Langacker and Stephen Mintz 
reviewed the status of the solar 
neutrino problem, while Frank 
Avignone reported on the ongoing 
search for neutrinoless double-beta 
decay, providing an upper limit of 1.4 
eV on a Majorana neutrino mass. 
Pierre Sikivie covered the ongoing 
search for axions. 

After a theoretical introduction by 
Boris Kayser, the programmes of CP-
violation studies, including the B-
particle sector, at electron-positron 
colliders and at hadron machines, 
were outlined by Jonathan Dorfan 
and Vera Lueth respectively. While 
Dallas Kennedy reported on sensitive 
radiative electroweak corrections, 
Edward York-Peng Yao and Martin 
Einhorn looked at the growing use of 
effective Lagrangians to describe 
heavy particles at low energy. 

Alan Krisch emphasized the impor
tance of polarized beams for strong 
interaction studies, especially 
nonperturbative quark field theory 
(QCD) effects, and Frederick 
Zachariasen described new analytic 
methods to derive the heavy quark 
potential. Chiral QCD liquids and 
their role in the physics of heavy 
nuclei and neutron stars were cov
ered by Brian Lynn. E.C.G. 
Sudarshan described a new way to 
look at the decays of kaons. Stephen 
Pinsky, Charles Thorn and Mark 
Samuel looked at special particle 
topics, while Peter Carruthers de
scribed galaxy distributions in an 
unconventional way, linking them to 
the properties of multihadron spectra. 

A substantial part of the time was 
given to speculations on the nature 
and origin of Standard Model con

stants, especially fermion masses. 
After an introduction by Yoichiro 
Nambu, Sydney Meshkov, Harald 
Fritzsch and Pierre Ramond outlined 
a new view of quark and lepton mass 
spectra as signals of new types of 
broken symmetries, opening a 
possible window to physics beyond 
the Standard Ivlodel. 

Gordon Kane reviewed super-
symmetric possibilities at high ener
gies. 

The revived Coral Gables meetings 
will now continue, hopefully seeing 
the emergence of physics beyond the 
Standard Model. This year's meeting 
was organized by Behram 
Kursunoglu of Coral Gables' Global 
Foundation, assisted by Sydney 
Meshkov (SSC), Stephen Mintz 
(Florida) and Arnold Perlmutter 
(Miami). 

From Harald Fritzsch 

Behram Kursunoglu - putting Coral Gables on 
the physics map. 
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MAKE YOUR BUDGET GO FURTHER... 
... if you have, until now, postponed purchasing 
high-quality ultra high vacuum components for 
financial reasons. 
LEYBOLD has rat ional ised and updated its range of p r o 
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same t ime ach iev ing pr ice reduct ions of up to 50 % for UHV 
componen ts - and imp rov i ng p roduc t qual i ty. 
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cess app l ica t ions wo r l dw ide , LEYBOLD is the mos t c o m p e 
tent partner you cou ld have in the area of UHV sys tems. 
LEYBOLD - The f i rst cho ice in UHV techno logy . 
Do not hesitate to contact us, just ring: 
Germany (+49-221) 347-1324 or -1281. 
Switzerland (021) 691 8414 
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Bonner Strasse 498 , D -5000 Co logne 5 1 , Germany 
Leutschenbachstrasse 55 , C H - 8 0 5 0 Zu r i ch , Swi tzer land 
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L E Y B O L D 
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1 9 Circle advertisement number on reader service form 

• wide current range: up to 50,000 A 

• large bandwidth: d.c. to 500 kHz 

• short-circuit current: 

up to 10x rated current 

• unequalled accuracy 

• temperature stability: < 1 ppm/K 

• without any temperature control devices 

• no warming-up time 

• fast recovery after overload 

» extremely low noise and ripple 

• low power consumption 

» true bipolar operation 

» contact-free sensing 

» high reliability: MTBF of 30 years 
1 fuily magnetically screened 

• highly EMI protected 

s t i l l t h e o n l y c o m p l e t e r a n g e 

H O L E C m 
Holec Systems & Components B.V. 

P.O.Box 23, 7550 AA Hengelo, 

The Netherlands 

Tel. +31.74.462850 

Fax +31.74.464818 
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