
Graph of the energies and ion species which 
could be covered by the VENUS project at 
Berkeley. Other existing and planned 
machines are also indicated. On the right is 
a list of the fields of physics which could 
be studied by the machine in its various 
operating modes. 

beam for a better duty cycle. Collid
ing beam operation would be 
achieved by stacking many pulses in 
one ring and then transferring half of 
the beam back into the other ring 
(with its magnet field reversed) via 
an S-shaped reinjection line. The 
two rings cross in six locations and 
three would be available for colliding 
beam physics. 

Many of the present facilities 
around the Bevalac complex could 
be used. The superconducting mag
nets are foreseen as improved 
versions of the ESCAR type, devel
oped at Berkeley, to give peak fields 
of 4 T and a rate of change of field of 
about 1 T per s. Four separate r.f. 
systems are required to ensure all 
the various beam manipulations. 
Vacuum in the 10~ 1 1 torr range is 
needed to allow partially stripped 
heavy ions to be accelerated and 
stored. 

The physics which would be 

accessible with VENUS spans the 
entire range from low energy nuclear 
and atomic physics (with ion beams 
available from energies of 40 MeV/ 
A) through to the unexplored terri
tory of very high energy heavy ion 
studies and 'quark matter' (with ion 
beams colliding at equivalent fixed 
target energies of up to 1 TeV/A). 

The primary motivation is the 
possibility of creating dense, highly 
excited nuclear systems, far outside 
known nuclear physics. To pick just a 
couple of topics in particle physics 
where the machine may be used to 
investigate new phenomena - multi
ple quark scattering could be ob
served and the study could contri
bute to the understanding of quan
tum chromodynamics. The highest 
energy collisions could reach the 
region where the strong interaction 
appears to take on different charac
teristics such as have been seen in 
the 'Centauro events' with their 

dearth of neutral pions. 
The estimated cost for construc

tion of VENUS is around $ 100 mil
lion and it is believed that the 
machine would be in operation in 
1987 if authorization comes 
through by 1 983. A proposal to the 
Department of Energy will be pre
pared in the course of the next year 
and it is hoped that the necessary 
research and development work on 
the machine components could then 
begin in 1 981. 

VENUS would extend an area of 
physics in which Berkeley has played 
a pioneering role. 

LOS ALAMOS 
The future of 
medium energy 
physics 
The usual arrangement of a Scien
tific Review Committee (by what
ever name at a given accelerator) 
hearing research proposals from 
many separate groups, may some
times appear formidable. In addition, 
coverage of the research field this 
way may be fragmentary. In an effort 
to circumvent these problems, 
LAMPF recently held a two-week 
Workshop on Program Options in 
Intermediate Energy Physics, involv
ing broadly-based teams of both 
experimentalists and theoreticians. 
The Workshop was asked to raise 
critical questions in nuclear and parti
cle physics and to recommend how 
they can best be addressed in the 
next few years by intermediate-
energy accelerators. 

The Workshop was organized by a 
steering committee, chaired by Earle 
Lomon (MIT), which outlined some 
topics to be discussed: fundamental 
interactions and symmetries, nu
clear modes of motion, structure, 
and reaction mechanisms. 
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The Workshop was chaired by 
E.M. Henley (University of Washing
ton) and was divided into eight 
nuclear panels and four particle 
panels. The panels were asked to 
outline experiments that would re
solve critical questions in their areas, 
while considering the feasibility and 
requirements for the experiments 
(for example, requirements for new 
facilities such as larger-solid-angle 
spectrometers or special detectors, 
or even new accelerators such as 
Kaon Factories). 

Keynote addresses were given by 
M. Jacob (CERN) on 'New Direc
tions in Elementary Particle Physics' 
and on 'pp from Very Low to Very 
High Energies', and by G.E. Brown 
(Stony Brook) on 'New Directions in 
Intermediate-Energy Nuclear Phy
sics'. P. Debevec reported on the 
Boulder 'Future Directions Work
shop', held earlier this year and M. 
Gell-Mann delivered the J.R. Oppen-
heimer Memorial Lecture on 'Quarks 
and Other Fundamental Building 
Blocks of Matter'. Furthermore, 
there were talks on possible future 
facilities by D.E. Nagle (LAMPF), W. 
Turchinetz (MIT) and E.M. Henley, 
who reported on the TRIUMF Kaon 
Factory Workshop which followed 
the August Vancouver meeting. 

A panel was organized to discuss 
major facilities, equipment and in
strumentation needs at various in
termediate-energy facilities. It was 
chaired by Maurice Goldhaber (BNL) 
and included John Domingo (SIN, 
Villigen), Vladimir Lobashov (INR, 
Moscow), Louis Rosen (LAMPF), 
Jack Sample (TRIUMF), and Jac
ques Thirion (CEN, Saclay). This 
panel presented and discussed plans 
at their own Laboratories and the 
recommendations made by the 
other panels. 

Although overlaps occur, it is 
interesting to consider the panel 
recommendations under the topics 

of strong interactions, nuclear pro
perties, and electroweak interac
tions. 

Panels headed by R. Silbar (Los 
Alamos), E. Moniz (MIT), and D. 
Koltun (Rochester, (New York)) ad
dressed topics in strong interactions, 
not especially in the setting of 
nuclear matter. A typical topic was 
the incompleteness of the nucleon-
nucleon phase shift data and a typi
cal recommendation was for more 
intense variable energy polarized 
beams. A theoretician's slant was on 
quark and bag model connections to 
nucleon scattering. 

Panels headed by G. Igo (UCLA), 
G. Garvey (ANL), I. Sick (Basel), J. 
Eisenberg (Tel-Aviv), and W. Van 
Oers (Manitoba) considered the 
broadest set of topics, loosely clas
sified as nuclear properties. The frag
mented nature of this field was often 
noted: there are many specialized 
descriptions for certain nuclear char-

A schematic illustration of (a) the lack of 
spin/isospin ordering in ordinary nuclear 
matter, and (b) the long-range spin/isospin 
ordering in a pion condensate. Nucleonic 
spin/isospin order permits an associated 
static pion field (because the pion has 
definite spin/isospin quantum numbers). 

acteristics, but the broad goal is to 
produce a description of nuclei and 
nuclear matter which is independent 
of the probe. Recent advances in 
pion scattering and kaon strange
ness-exchange generated interest. A 
common topic was comparison of 
electron, proton, pion, kaon, and 
nucleon probes. In this context the 
arsenal of accelerators and special 
beams was often discussed. The 
CERN antiproton project LEAR was 
eagerly anticipated. Improved pion 
and kaon facilities were recom
mended. 

To continue development of the 
field at a useful pace, some panels 
saw the need for certain specialized 
facilities such as a 1 GeV electron 
accelerator with 100 per cent duty 
factor. This would make possible 
efficient coincidence experiments 
(detecting more than one emergent 
particle) which aredifficult with short 
pulsed beams. A related consid-
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eration is the development of large 
solid-angle detector systems capa
ble of recording several emergent 
particles, and the development of 
more powerful spectrometers and 
spectrometer pairs. Appropriate ex
periments for spectrometer pairs 
would be for example e A -> e p X, 
where A is some nucleus and X the 
residual nucleus with discrete states 
to be resolved. 

An exciting idea often discussed 
was pion condensation. There may 
exist a new phase of nuclear matter 
at high density, characterized by an 
ordering of nucleon spin and isospin. 
Since the pion carries isotopic 
spin 1, angular momentum spin 0 
and negative parity, a regular lattice 
of nucleon spin / isospin would have 
an associated static pion field. The 

only hope of seeing evidence for pion 
condensation is in transitory precur
sor phenomena such as enhance
ment of unnatural-parity states in 
nuclei. 

Panels headed by K. Crowe (Ber
keley), B. McKellar (Melbourne), F. 
Boehm (Caltech), and C.S. Wu 
(Columbia) reviewed topics in elec
tromagnetic and weak interactions. 
Timely theoretical topics are the 
structure of the electroweak current 
and unified gauge theory models for 
the leptons. Relevant experiments 
may measure muon and pion de
cays, both rare and ordinary; in fact, 
it seems that almost any precise 
measurement gives a useful con
straint. Thus the call was often heard 
for 'more' and 'better' beams and 
facilities. For example, to reach 

1 0 _ 1 3 sensitivity on muon decays, an 
experiment (even with perfect de
tectors) would be limited simply by 
the total muon flux available. Neu
trino experiments have valuable 
contributions to make to electro-
weak physics, but because of the 
difficulties, neutrino research is only 
just opening up at intermediate ener
gies. A useful new tool would be an 
intense pulsed neutrino source, such 
as proposed at the LAMPF-WNR 
storage ring. 

LAMPF was happy to bring 
together such a broadly-based and 
hard-working group of panelists. The 
resulting overview of the field is a 
useful framework for considering 
facility growth and the direction of 
the experimental programme. 

8-ICOHEPANS in Vancouver 

The Eighth International Conference 
on High Energy Physics and Nuclear 
Structure was held in Vancouver 
from 13 to 1 7 August, with 540 del
egates from 24 countries. This ser
ies, initiated at CERN in 1963 by Viki 
Weisskopf and the late Amos de 
Shalit, has become the natural home 
for research at the meson factories. 
These machines were constructed 
expressly to apply the techniques 
and the particle beams of the then 
'High Energy Physics' to the study of 
nuclear structure. I n fact the last few 
Conferences have all been held close 
to meson factories— 1 975 in Santa 
Fe near LAMPF, 1 977 in Zurich near 
SIN and now 1979 in Vancouver 
near TRIUMF. Although the title 
lends itself to misinterpretation, it 
was decided to retain it for the next 
conference, which will be held in 

France (probably in Paris) in 1981. 
Throughout the week it became 

clear that the meson factories were 
now 'in production' and many beau
tiful experiments were described 
and discussed. The interface of parti
cle and nuclear physics is clearly a 
place for creative talent. This year's 
Conference lacked a single high spot 
such as was the feature of the Zurich 
Conference (the muon decay into an 
electron and gamma) but there were 
important contributions on many 
topics including baryonium, nu-
cleon-nucleon resonances, lepton 
conservation laws, matter radii of 
nuclei, isospin mixing in nuclei and 
finally a cluster of exotic ideas about 
the properties of nuclei including 
pion condensation and the quark 
soup model. 

The social highlight was a cruise to 

the small town of Nanaimo on 
Vancouver Island. Someone had 
spread the rumour that the boat 
contained scientists who were look
ing for a site to build a 'nuclear 
structure' (i.e. reactor) to produce 
'high energy'. The participants were 
therefore greeted by a fair-sized but 
peaceful demonstration, including 
some small boats bearing occasion
ally obscene slogans! The overseas 
delegates snapped photos of ban
ners such as 'No nukes', or 'I'm too 
young to die'. Happily, after discus
sions on the dock, many of the 
demonstrating youngsters went 
away wiser than they came, and 
several delegates acquired placards 
as a momento of a short but intense 
discussion. In attempting to explain 
the delegates' essential harmless-
ness to the local press, Karl Erdman, 
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