
P h y s i c s m o n i t o r 

In one of the opening lectures at the 11th 
International Conference on Ultra-relativistic 
Nucleus-Nucleus Collisions, held in January in 
Monterey, California ,T.D. Lee (Columbia) 
overviewed the physics expected at the RHIC 
collider now under construction at Brookhaven. 

CONFERENCE 
Quark Matter '95 

High energy heavy ion collisions 
have become one of the major 
growth areas of modern physics. 
Providing common ground between 
particle and nuclear physics, it has 
produced a wave of new interest and 
a series of major projects to provide 
beams of higher energies and in
creasing nuclear complexity. 

Reflecting this interest, and despite 
record rainstorms, over 450 enthusi
astic high energy heavy ion followers 
met in Monterey, California, at the 
11th International Conference on 
Ultra-relativistic Nucleus-Nucleus 
Collisions. 

Named Quark Matter '95, the 
meeting was characterized by its own 
flood of new results from experiments 
studying collisions of gold nuclei at 
the Brookhaven Alternating Gradient 
Synchrotron (AGS) and with silicon 
beams at the CERN SPS synchro
tron, as well as preliminary results 
from the first run with lead beams at 
CERN late last year (December 
1994, page 15). 

A striking aspect of the Conference 
was the growth in attendance and, in 
particular, the large number of young 
physicists who attended the meeting, 
underlining the vitality and appeal of 
this important field. 

CERN 

The new preliminary data from 
CERN experiments NA44, NA49, 
NA52, WA97, and WA98, made 
available with remarkable speed 
following the initial lead beam run in 
November and December 1994, 
represent a significant step in the 

study of heavy ion collisions. Physi
cists have finally come close to 
conditions where it is possible to 
consider event-by-event analysis of 
these very complex final states. The 
importance of this emerging ap
proach to relativistic heavy ion 
collisions was emphasized by 
Reinhard Stock (Frankfurt) and other 
speakers in a pre-conference work
shop devoted to physics with the 
collider detectors at big new projects 
now in the pipeline - RHIC at 
Brookhaven and LHC at CERN. 

The study of collisions of heavy 
nuclei at relativistic energies is 
dominated by the search for the 
Quark-Gluon Plasma, the 'soup' of 
free quarks and gluons expected to 
have played an important role in the 
early Universe. This plasma results 
from a phase transition and is pre
dicted by calculations using lattice 
quantum chromodynamics. 

Although the Quark-Gluon Plasma 
has not yet been found, the experi
ments reported a number of signa
tures incompatible with the picture of 
simple hadron-hadron interactions in 
these nuclear collisions. The signa
tures, enhanced strangeness and 
enhanced dilepton production, were 
reviewed by Carl Dover 
(Brookhaven) and Itzhak Tserruya 
(Weizmann). 

Brookhaven AGS 

The results from the AGS, pre
sented by speakers representing 
experiments E810, E859, E866, 
E877, and E878 indicate a consider
able level of nuclear stopping in gold-
gold collisions at 10.9 GeV per 
nucleon beam energy. As a result, 
there are a large number of multiple 
collisions between participating 
nucleons leading to an intermediate 

state rich in baryonic resonances. 
The study of this new form of matter 
will be the focus of a continuing 
programme of experiments at 
Brookhaven. Preliminary results from 
E859 also indicate a slight shift in the 
phi meson mass. If confirmed, this 
will be the first evidence of the 
modification of hadronic properties 
inside dense matter. 

These and other experiments at 
Brookhaven and CERN seek to 
understand the conditions created in 
collisions of heavy nuclei at relativis
tic energies. An understanding of the 
thermodynamic and other properties 
of hot, dense hadronic matter under 
these conditions is a critical stepping 
stone towards the discovery and 
characterization of the Quark-Gluon 
Plasma in heavy ion collisions at the 
future RHIC and LHC accelerators. 

Theory 

The conference included a number 
of excellent talks by theorists who 
described important developments in 
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Helmut Satz (Bielefeld) who spoke on "Hard 
Probes of Dense Matter" at Monterey, also 
probed from the floor. 

the understanding of hadronic and 
quark/gluon matter at the very high 
energy densities that are and will be 
available. These calculations are 
based on a wide range of points of 
view including thermodynamic, 
hadron cascade, and quark/gluon 
cascade models that seek to de
scribe the creation and evolution of 
high energy density hadronic and 
quark-gluon matter. 

In addition, theorists described a 
number of fascinating phenomena 
including the formation of disordered 
chiral condensates (coherent pion 
fields) and strange matter. The 
importance of an intimate interplay 
between theory and experiments was 
emphasized by a number of speak
ers and was an important aspect of 
intense hallway conversation be
tween participants throughout the 
meeting. 

Highlights 

Highlights of the conference's six 
plenary, six parallel, and extensive 
poster sessions included the intro
duction by Berndt Mueller (Duke) 
describing the current state of the 
field, and T.D. Lee (Columbia) 
emphasizing the importance of the 
changes in the quantum mechanical 
vacuum state that could be induced 
by heavy ion collisions at RHIC 
collision energies and above. 

Also, there was a comprehensive 
talk by Gordon Baym (Illinois) de
scribing the properties of high density 
nuclear matter in neutron stars. 
Concluding, Miklos Gyulassy (Colum
bia) reminded participants of the 
tremendous achievements the field 
has seen and pointed out the exciting 
future in store. 

(Photos LBL) 

Organization 

The conference, held every 1 1/2 
years, was impressively organized by 
Art Poskanzer (Lawrence Berkeley 
Laboratory), and the local committee. 
The pre-conference workshop was 
organized by Tim Hallman (UCLA) 
and Jim Thomas (Lawrence 
Livermore National Laboratory). The 
Conference made extensive use of 
the World Wide Web, where all 
abstracts were posted. 

The companions program, arranged 
by Lucille Poskanzer, included a talk 
by a local Steinbeck expert, a de
scription of the search for the Quark-
Gluon Plasma in layman's terms, and 
a discussion of the challenges of 
"Living With the Big Brained." (The 
CERN Courier would have appreci
ated receiving summaries of these 
latter two talks.) 

Participants are eagerly looking 
ahead to the next Quark Matter 
meeting which will be hosted in May 
1996 by the University of Heidelberg 
and the GSI Laboratory, Darmstadt. 

From Jay Marx and Xin-Nian Wang 

Delayed neutrinos 

The KARMEN (KArlsruhe/Rutherford 
Medium energy Neutrino) experiment 
at the UK Rutherford Laboratory's 
ISIS accelerator/neutron source 
began running in 1990, and among 
other contributions has provided the 
first examples of nuclear excitations 
via neutral current interactions. As 
neutrino statistics continue to pile up, 
intriguing new effects appear to 
emerge from the data. 

ISIS fires a dense 800 MeV proton 
beam into a thick target of heavy 
metal, producing neutrons by 
spallation. While most of the ISIS 
protons convert into neutrons, about 
one in twenty radiates a charged 
pion, which decays to produce a 
muon and a muon neutrino. 

In contrast to a normal neutrino 
experiment, where the neutrinos are 
produced by the decay of secondary 
pions (and kaons) in flight, 
KARMEN's pions get no further than 
the dense neutron source/target. This 
acts like a 'beam stop', absorbing 
most of the secondaries usually seen 
in high energy reactions, leaving only 
highly penetrating particles, like 
neutrinos, which pass through 
material relatively unscathed. 

Captured in the neutron production 
target, the secondary charged pions 
decay at rest, producing muons and 
monoenergetic (30 MeV) muon-type 
neutrinos. The former subsequently 
decay too, producing electrons and 
both muon- and electron-type neutri
nos. With three emerging particles 
rather than two, the energy of the 
neutrinos from muon decay has a 
continuous spectrum (as in beta 
decay), cutting off at 53 MeV. 

KARMEN's 56-tonne liquid scintilla
tion calorimeter, 17.5 metres down
stream from the target assembly and 
swathed in its 6000 tonne iron mantle 
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