
Physics monitor The logo of the Cornell Lepton-Photon 
Symposium, showing a radiative decay of two 
taus as seen in the CLEO detector 
(Simon Patten, Minnesota). 

Cornell and 
Marseille 
This year's major high energy 
physics jamborees were at 
Marseille (the European Physical 
Society's 'Europhysics' Interna
tional High Energy Physics 
Conference in July) and Cornell 
(the International Symposium on 
Lepton-Photon Interactions in 
August). 

With the milestone 'Rochester' 
biennial meeting falling in odd-
numbered years, the intervening 
years feature this regular pro
gramme dilemma. In 1991, the 
Europhysics and Lepton-Photon 
conferences were usefully 
combined in a single meeting in 
Geneva, but thereafter continued 
to go their own ways. A feature of 
the Lepton-Photon meeting is 
that it usually, but not always, 
picks a venue at an electron 
Laboratory. 

With the Standard Model 
continuing to reign supreme, the 
two 1993 meetings largely 
overlapped. After authoritative 
feedback from Marseille, the 
CERN Courier Editor did the 
rounds at Cornell. 

Cornell 
A major theme running through the 
Cornell meeting, as with most phys
ics meetings these days, was the 
need to look hard at suppressed or 
forbidden reactions for signs of an 
excess or positive signal, suggesting 
that at last something new might be 
happening. At Cornell, Jack Ritchie 
(Texas) covered the kaon front, while 

Anthony Sanda (Nagoya) gave an 
overall status report. Rare processes 
mediated by second order effects 
(two quarks mechanisms coupled 
back-to-back) have been seen by the 
CLEO detector at Cornell (June 
page 1), and Sanda suggested that 
other such effects could now begin to 
show up. 

Last year's major international 
meeting at Dallas marked the debut 
of physics results from the Zeus and 
H1 experiments at the new and 
unique HERA electron-proton collider 
at DESY, Hamburg. 

This year HERA's collision rate is 
climbing, and the entire 1992 colli
sion score was matched in just one 
weekend at the end of July. 

Cornell's plenary-only programme 
featured back-to-back presentations 
from H1 (John Dainton, Liverpool) 
and Zeus (John Martin, Toronto). 
Both experiments are beginning to 
see signs of the tight particle clusters 
('jets') indicative of constituent quark/ 
gluon interactions deep inside the 
'target' protons. 

HERA probes the structure of the 
proton in an unexplored kinematical 
region (quark momentum fraction x 
approaching 10~4), and H1 was the 
first to see how this structure devel
ops as x decreases. As the proton is 
probed in increasingly finer detail, it 
shows a richer quark content as 
more transient ('virtual') quark/gluon 
contributions come into play. This 
structure evolution provides impor
tant information for quark field theory, 
with additional mechanisms opening 
up. 

The Zeus experiment was the first 
to see the 'rapidity gap' behaviour 
(September, page 6). While the 
hadronic energy flow is spread right 
across the kinematically-allowed 
region, there is a pile-up on the 
electron side, with the scattered 
proton (or neutron) disappearing 

down the beam pipe. Zeus is install
ing extra detecting equipment to pick 
up these forward particles. 

While HERA still has a lot of lumi
nosity to deliver, the collected data 
sample already includes isolated 
events which reach out to the edges 
of the allowed kinematics. 

However nucléon structure results 
from conventional fixed target experi
ments have not yet been overtaken 
by HERA. Rudiger Voss (CERN) 
pointed to a generally coherent 
picture with results fitting smoothly 
together. Preliminary results using 
polarized beams/targets from 
Stanford (SLAC) and the Spin Muon 
collaboration (SMC) at CERN (May, 
page 9) had hinted at a possible 
disagreement with the fundamental 
(Bjorken) sum rule (relating proton 
and neutron spin structure), but Voss 
pointed to recent analyses which 
discourage looking for disagreement. 
Whatever the outcome on this point, 
it is clear that valence quarks make 
up only a portion of the proton spin. 

Another sector where more data is 
needed, as always, is with neutrinos. 
These transient particles are difficult 
to detect and concrete results take 
time. Alexei Smirnov of Moscow 
reconciled mass limits on the tau 
neutrino from laboratory experiments 
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Quark/gluon structure of the proton as 
measured in a new kinematical range by the 
H1 experiment at DESY's electron-proton 
collider, showing the evolution from conditions 
at fixed-target experiments (right). 

(below 32 MeV) with implications 
from cosmological nucleosynthesis. 
The result, said Smirnov, is that the 
tau neutrino is probably lighter than 
the electron, so that the ratio of the 
masses of the tau neutrino and the 
tau particle is extremely small. 

New data from the Soudan under
ground detector in the US rounds out 
the picture of atmospheric neutrinos, 
with less evidence for a deficit of 
muon-type particles previously 
reported from water-based detectors. 

On the solar neutrino front, where 
gallium-based detectors are now 
picking up particles from the Sun's 
primary proton-proton fusion reac
tion, Smirnov thought that there is 
still evidence for a deficit, so that 
something happens to solar neutri
nos in transit. 

Today's physics is characterized by 
big collaborations working hard on 
detailed processes. This high level of 
industry and workmanship was 
reflected in a range of Cornell re
views packed with detailed results -
Michael Witherell (Santa Barbara) on 
charm, David Besson (Cornell) on B 
meson physics at the production 
threshold, Wilbur Venus 
(Rutherford Appleton) on B results 
at higher energies, and Andreas 
Schwartz (MPI Munich) on tau 
leptons. Guy Coignet of Annecy 
described how even searching for 
new particles is now a major industry. 

While all experimental results tie in 
with the Standard Model, a new 
theoretical tool in the shape of Heavy 
Quark Effective Theory provides a 
new way of analysing some quark 
mechanisms. The relative heaviness 
of certain quarks enables useful 
approximations to be made, simplify
ing the theoretical description and 
opening up some calculations which 
otherwise would be inaccessible. 
Specialist Mark Wise of Caltech 
explained how and why. 

The only gap in the Standard Model 
is the sixth ('top') quark. Although 
unseen, it is nevertheless playing an 
important role deep inside quark 
mechanisms. Indirect evidence, 
especially from the big precision 
experiments at CERN's LEP elec
tron-positron collider, point to the top 
being found around 164 GeV. 

The front line of the top search is at 
the big CDF and DO experiments at 

Fermilab's Tevatron collider. 
Rumours abound, and every major 
meeting seems to launch a new 
wave of top speculation. The truth is 
sombre, with an experimental limit 
above 113 GeV. Paul Tipton 
(Rochester, CDF) and Nicholas 
Hadley (Maryland, DO) explained 
how finding the top amidst the clutter 
of high energy proton-antiproton 
collisions is tough. The data accumu-
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Smooth operators - Cornell Local Organizing 
Committee Chairman Richard Galik and 
Coordinator Ellen Marsh. 

ft s t r a t i o n Key 
1 h i s k \ o u r t o n u - N 

I t> C a n t . 

lated so far does not push any 
candidate top signal above the 
significant accompanying back
ground. Depending on the mass, 
up to 2000 examples of top could be 
lurking inside the latest CDF data 
sample, but even this optimistic 
estimate is still only a tiny fraction of 
the total sample. 

Perhaps more worrying than the 
background is how the top production 
rate decreases with its mass, drop
ping by a factor of 20 over the prob
able range indicated by Standard 
Model consistency. Already DO says 
that a top quark heavier than 
140 GeV most probably will not be 
visible in their next major run, which 
begins later this year. 

While Morris Swartz of SLAC and 
Wolfgang Hollick of MPI Munich 
explained how these consistency 
checks inside the Standard Model 
provide powerful limits on the top 
quark mass, the same is not true of 
the 'higgs' particle responsible for the 
model's electroweak symmetry 
breaking. The higgs makes every
thing possible but is itself highly 
elusive,' said Hollick. A light higgs 

particle could be intercepted.at LEP 
when its energy is increased, but 
otherwise the higgs will have to await 
the next generation of proton 
colliders. Swartz said that new 
results from the Stanford linac on 
Z production using polarized beams 
are still in the pipeline. 

Partnering the electroweak mecha
nism in the Standard Model power
house is the field theory of quarks 
and gluons - quantum 
chromodynamics (QCD). Marjorie 
Shapiro of Berkeley stressed that 
QCD is now fully tested, and, with 
extra levels of intricacy now being 
built into the calculations, is now 
being used to probe other processes. 
Frank Wilczek (IAS Princeton) 
suggested new applications of QCD 
in accelerator physics, astrophysics 
and cosmology. 

Concluding the Cornell meeting, 
Vera Luth of the SSC gave an 
excellent review of experimental 
results. On the theoretical side, 
David Gross of Princeton told physi
cists they should stop worrying that 
the Standard Model works so well. 
They should be 'proud' and 'happy' 

so have such a good theory, but 
suggested that the name should be 
changed to something more suitable, 
like 'Quantum Particle Dynamics'. 
At least the term 'model' should be 
dropped, he recommended. 

Although the 'model' has recogniz
able deficiencies, it can still predict 
the mass of the top quark with 
uncanny accuracy. Progress could 
come from understanding what 
underlies quark dynamics, said 
Gross, where new dimensions of 
space and time could be lurking. 

The next Lepton-Photon Sympo
sium will be held in Beijing, from 
17-22 August 1995. 

Marseille highlights 

Featuring parallel sessions as well as 
plenaries, the Marseille 'Europhysics' 
meeting also ranged wider than 
Cornell. Advances in physics follow 
from advances in accelerators and 
detectors. Complementing physics 
coverage at Marseille, DESY Director 
Bjorn Wiik and Enzo larocci, Chair
man of CERN's Detector R&D 
Committee, reviewed recent develop
ments in accelerators and detectors 
respectively. 

Under LEP conditions, the Standard 
Model works perfectly. It gives a 
value for the 'running' coupling 
constant of quantum chromo
dynamics, QCD, and pins down the 
sixth quark to the range 130-200 
GeV (Jacques Lefrançois). 

On the theoretical side, Guido 
Altarelli and Lev Okun emphasized 
the tricky nature of radiative correc
tions. If the electroweak strength is 
taken as the 1/129 value at the mass 
of the Z (rather than the low energy 
value of 1/137), all radiative correc
tions 'conspire' to cancel. This calls 
for a top quark around 150 GeV, and 
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Marseille Conference Chairman R. Gatsmans 
(right), with rapporteur Daniel Treille (CERN). 

implies that any new physics effect 
under these conditions will be small. 

K. Zalewski reported good progress 
on measuring the elements of the 
(Cabibbo-Kobayashi-Maskawa) 
matrix describing quark decays, 
where new impetus has come from 
the radiative quark ('penguin') decay 
seen at Cornell and with neutral B 
meson oscillation seen in real time at 
the Aleph detector at LEP. 

Tau physics (E. Fernandez, Barce
lona) is a precision area, now giving 
a useful reference value for the quark 
coupling constant. 

Emlyn Hughes (SLAC, Stanford) 
covered nucléon structure results 
using polarized beams/targets, 
indicating that there is no deep 
reason to question basic nucléon 
sum rules. 

The H1 and Zeus experiments at 
HERA (A. de Roeck and R. Klanner 
respectively) with their increased 
kinematical reach added interest. 

M. Spiro of Saclay covered extrater
restrial neutrinos, where he thought 
there was no significant discrepancy 
between the solar model predictions 

and the levels seen by gallium-based 
detectors. Attention is turning more to 
what depletes the beryllium and 
boron neutrinos yields. 

Daniel Treille of CERN said that 
LEP, operating at the Z resonance 
around 91 GeV, is not far from 
exhausting its physics potential. 
However the higher energies pro

vided by its new complement of 
superconducting radiofrequency 
cavities will bring great promise. 

The value of physics data will also 
be improved by new techniques of 
'tagging' b-quarks. 

Marseille organizers (left-right) Pierre Mery, 
Pierre Chiappetta, Jacques Soffer and 
Jean-Jacques Aubert. 

(Photo Maurice Jacob). 
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