
Paris Conference 
(Further report) 

From 26-31 July, the international 
particle physics community met for 
its traditional biennial 'Rochester' 
jamboree, held this time in Paris. 
While there were no major physics 
surprises, there was still plenty of 
interest for all and the ground that 
was covered amply demonstrated 
the progress which has been made 

ince the previous round of inter
national meetings. 

The emphasis is very much on im
proving the already considerable lev
el of agreement between different 
experiments and between exper
imental results and theoretical pre
dictions. The conventional picture of 
the unified electroweak force is be
ginning to look almost unassailable. 
The description of intra-hadron be
haviour (strong interactions) in terms 
of the promising new theory of quan
tum chromodynamics is gaining 
ground, despite some technical diffi
culties. Attempts to unify electro-
weak and hadronic behaviour, and 
even gravity, seem irresistible to 
theorists, even if success is not rea
dily apparent. 

Wi th a multitude of adjacent lec
ture halls and auditoria, and wi th am
ple space for 1200 people to circu
late, talk or relax, the meeting man
aged to avoid some of the logistics 
problems which have dogged earlier 
big meetings. Some people have 
voiced the opinion that these big in
ternational meetings have become 
too cumbersome. While they are ne
cessary, they have been criticized for 
not stimulating direct personal con
tacts at a working level. But this did 
not seem to be the case at Paris, 
where in addition to the physics ses
sions there were numerous side
shows, including poster displays of 
big apparatus, a modest but well 
staged historical exhibition and a 
book fair, which helped to provide 
additional focii of interest. 

The social side was not forgotten 

either, and many people will remem
ber their boat trip along the Seine, or 
their reception at the City Hall, or 
their buffet dinner at the Centre Pom
pidou. Full marks here to the organ
izers for their careful and imaginative 
planning. 

There is a lot going on in particle 
physics these days, and this was 
reflected in the number and scope of 
the parallel sessions, of which there 
were up to five at any one time. The 
lengths to which specialization can 
go appeared to be amply demon
strated on the first afternoon, which 
featured parallel theoretical ses
sions, one dealing with perturbative 
field theory techniques, the other 
non-perturbative. However this did 
not appear to worry the theorists 
unduly! 

Wi th so many parallel sessions, it 
would have been comforting to think 
that the major results and topics of 
interest could be carried through into 

A representation of a high energy 
proton-antiproton collision, presented to 
Pope John Paul II on his recent visit to 
CERN. Proton-antiproton collisions were 
also well to the fore at the Paris physics 
conference. 

(Photo CERN 284.6.82) 

the subequent plenary talks. A t Paris 
no such insurance was forthcoming, 
and anyone attending the plenary 
sessions alone would have missed a 
lot of ground which had been well 
covered in the parallel sessions. The 
plenary sessions were imaginatively 
planned, and contained a high pro
portion of fashionable and specula
tive topics. But a lot of interesting 
material and even controversy in the 
parallel sessions did not make it to 
the plenaries. 

The major innovation on the exper
imental front this year was the im
pressive set of results from the ex
periments at the CERN SPS proton-
antiproton collider. A t last year's Eu
ropean physics meeting at Lisbon, 
Carlo Rubbia had been able to an
nounce that the first proton-antipro
ton collisions had been observed at 
540 GeV. This year, four experi
ments were able to report detailed 
findings. However by the standards 

CERN Courier, October 1982 311 



Two views of one of the new totally 
contained proton decay candidate events 
seen in the underground detector at the 
Kolar Gold Fields, India. The reported rate 
of observation of these candidate events 
agrees with theoretical predictions for the 
proton lifetime. However neutrino 
background may prove to have unpleasant 
effects in these experiments. 

of the envisaged rate of logging pro
ton-antiproton collisions in the SPS 
ring, the volume of data available so 
far is meagre. By the time of next 
year's conference season, these ex
periments will surely have a lot more 
to report. 

One thing that is clear f rom the 
data amassed in all kinds of experi
ments is that the standard 
electroweak (Glashow / Salam / 
Weinberg) model is now almost 
home and dry. Almost all that re
mains to be done is to find the inter
mediate bosons of weak interactions 
at their predicted masses. Perhaps 
the experiments at the SPS collider 
will oblige. However lurking uncom
fortably in the background are the 
Higgs mesons, also an essential part 
of the electroweak theory. No trace 
of Higgs particles has yet been seen, 
but the search continues. 

Another conference novelty due to 
the commissioning of the SPS collid
er was the inclusion of a parallel ses
sion on the comparison of laboratory 
and cosmic ray data in a new energy 
range. (However this is not the first 
t ime that accelerator laboratory phy
sicists have been able to confirm 
behaviour first seen in cosmic rays. 
Some of the major particle discover
ies in the 1930s and 1940s were 
made with cosmic rays.) 

Another newcomer parallel ses
sion was that on proton decay, 
which provided a lot of physics inter
est. M. Menon reported more candi
date proton decays from the Kolar 
Gold Fields detector, installed 2400 
m below ground in Southern India. 
Wi th the tracks in these events fully 
confined in the observable detector 
volume, they are good candidates 
for the proton decays predicted by 
the new wave of grand unified theo
ries. These events now supplement 
other Kolar Gold Field candidate pro
ton decays reported previously. The 
proton lifetime calculated f rom the 

rate of observation of these decays 
is moreover in agreement wi th the 
theoretical prediction. 

In addition, another candidate pro
ton decay was reported by E. Fiorini 
f rom the NUSEX (NUcleon Stability 
Experiment) experiment mounted in 
the Mont-Blanc road tunnel. In his 
subsequent survey talk in the parallel 
session, Don Perkins was in scepti
cal mood, and chose to attribute the 
observed proton decay candidates 
to the more mundane mechanism of 
neutrino background, which mischie
vously peaks near the proton 
mass. 

The impressive proton decay 
searches being mounted in the US, 
Europe, India and Japan are capable 
of seeing proton decay in and around 
the value predicted by the 'simplest' 
versions of grand unified theories. 
But theoretical complications could 
easily push the lifetime out of sight. 

However proton decay will contin

ue to be a focus of attention at these 
conferences for some time to come. 
Only a few experiments have yet log 
ged any data, and a lot of careful pre 
paration has yet to reap its rewards. 
Meanwhile theoretical speculation 
on grand unification continues una
bated. 

New particles 

Another experimental sector 
where some new ground has been 
covered since last year is in the area 
of B (beauty) meson decays. These 
results are dominated by the efforts 
of the CLEO and CUSB groups work
ing at Cornell's CESR electron-posi
tron collider, which home in on the 
products of the strongly decaying 4S 
upsilon. Other contributions have 
come in f rom experiments at the PE-
TRA ring at DESY and the PEP ring at 
SLAC. Many different B meson de
cays have been investigated and the 
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Results from the big detectors at the CERN 
SPS proton-antiproton collider UA 1 (top) 
and UA2 (below) were given their first big 
international airing at Paris. 

(Photos CERN 308.4.81 and 330.7.82) 

evidence points to the validity of the 
conventional picture of six quark fla
vours and three types of lepton. 

However rapporteur George Kal-
mus paused in his exhaustive cover
age of the data to remind his au
dience that explicit evidence for B 
mesons has yet to be seen. But this 
does not deterexperimentalists f rom 
making measurements. Even the life
time of the B meson is now beginning 
to be probed, although the precision 
of the experiments has some way to 
go before the expected value is 
reached. 

Also covered by Kalmus was the 
tau lepton. After initial measure
ments of the tau lifetime reported 
last year f rom the Mark II experiment 
at PEP, other detectors at PETRA as 
well as PEP give a value which agrees 
wi th the outcome of the assumption 
that all leptons behave in a similar 
way (lepton universality). 

In previous years there had been 
talk that different charmed particles 
could have quite different lifetimes. 
This now seems to have abated. The 
factor of ten difference between 
charged and neutral D meson life
times has now shrunk to a mere fac
tor of two . 

F. Halzen surveyed the production 
of heavy flavours, this time from a 
more theoretical viewpoint. In his 
v iew, considerable progress in un
derstanding is being made. The infer
red high charm production levels 
seen at higher collision energies no 
longer cause people to lose as much 
sleep as they once did. However 
Halzen pointed to t w o clouds on the 
horizon which could cause trouble 
for conventional theory. These are 
the continued observation in lepton 
beam experiments of two produced 
muons of the same sign, and the 
difference in the muonic and elec
tronic signals recorded in neutrino 
beam dump experiments. 

In Halzen's v iew, the production of 
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Registration. 

(Photo J.-Y. Tourneliec) 

psion pairs in the NA3 experiment at 
the CERN SPS could be interpreted 
as being due to the production of 
beauty particles, a point of v iew not 
universally shared. 

The topic of new particles was 
also covered in a plenary session by 
Elliott Bloom, who devoted some 
time to the controversial subject of 
glueballs. Particles made up of 
gluons, rather than quarks, have long 
been expected on theoretical 
grounds, and a variety of states have 
been proposed. Candidates include 
various effects seen in electron-posi
tron annihilations. A t Brookhaven, 
an enhancement in the spectrum of 
t w o phi mesons, seen in an earlier 
experiment, is now underlined by 
more data, and is also being put for
ward for glueball election. However 
there is still nothing conclusive on the 
glueball front. 

An interesting concrete result 
mentioned by Bloom was an accu
rate measurement of the upsilon 
mass at the Novosibirsk VEPP-4 
electron-positron storage ring (see 
page 325). While the details of upsi
lon spectroscopy have been a spe
ciality at the CESR ring, absolute 
mass levels have been elusive and 
only the spacings between levels 
have been accurately measured. 
Now the new Novosibirsk number 
helps to firm up the whole upsilon 
spectrum, recently enlarged by the 
sighting of the 'other' charge conju
gation states by both the CESR de
tectors (see September issue, page 
274). 

Another topic which was largely 
lost at the plenary level was magnet
ic monopoles. These have been pre
dicted as one of the outcomes of 
grand unified theories, and the sub
ject was given a further boost earlier 
this year when a monopole-like sig
nal was seen at Stanford (see 
July/August issue, page 220). Des
pite more experimental effort, no 

more monopoles have been seen. 
However the very properties of 
these free magnetic charges could 
make their detection difficult. Fol
lowing an earlier suggestion by Rus
sian theorist Rudakov, there was 
much discussion of the possibility of 
magnetic monopoles catalysing pro
ton decays. If this idea holds water, 
then proton decay searches could 
pay additional dividends. 

The observation of well defined 
clusters of secondary hadrons in 
electron-positron annihilation is now 
well established. However the situa
tion in hadron-hadron scattering in
vited further investigation. 

Production of high transverse 
momentum particles has long been 
seen at the CERN Intersecting Stor
age Rings, and the behaviour of 
these particles gave preliminary evi
dence for the production of jets. 
However there was a suspicion that 
these signals could have been wri t
ten off as 'trigger bias', in that the 
triggering criteria were too selective. 
First results were eagerly awaited 
from calorimetry experiments to in
tercept as many as possible of the 
produced hadrons. The results f rom 
the NA5 experiment at the CERN SPS 
reported in previous conferences 
found no evidence for jets and cast a 
deep shadow across the jet scene. 
Moreover these findings have been 
largely corroborated by experiments 
at Fermilab. 

However rapporteur Gunter Wol f 
chose to discount these fixed target 
results as in his view under the pre
vailing conditions the products f rom 
the colliding quarks do not have a 
good chance to stand out from the 
products of their accompanying 
'spectator' quarks. To catch sight of 
the colliding quark ' fragments', high
er energies and/or high transverse 
momentum triggers are called for. 

This appears to be underlined by a 
series of new results f rom hadron-
hadron collision experiments, both 
wi th protons on protons at the CERN 
ISR and wi th protons on antiprotons 
at the SPS collider (see page 327, 
A t the ISR, single high transverse 
momentum triggers in the Split Field 
Magnet have long given jet-like sig
nals, and now there is additional evi
dence f rom both R807 and R108 
experiments. 

R807 (see May issue, page 145) 
looks at the shape of high transverse 
energy particle production in one of 
its uranium/scintil lator walls and 
finds that the produced hadrons ap
pear to start clustering together as 
the total transverse energy goes 
above about 10 GeV. R108 looks at 
high transverse momentum neutral 
pions coming off in opposite direc
tions and finds that these pick up 
most of the produced hadronic ener
gy. This means that to a first approx
imation the produced pions can be 
looked at as quarks. The resultant 
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First day cover of the recent Paris 
Conference. 

angular distributions fol low closely 
those predicted by quantum chro-
modynamics. 

More jet evidence comes f rom the 
big experiments at the SPS collider. 
UA1 reports that high transverse 
momentum particles are produced 
about a thousand times more co
piously than under ISR conditions. 
Triggering on high transverse mo
mentum particles reveals indications 
of coplanar clusters of particles, both 
going in and recoiling away f rom the 
trigger direction. 

Impressive evidence comes f rom 
the UA2 experiment which collects 
<he total transverse energy de
posited and sifts out the high trans
verse energy component. Above to
tal transverse energies of about 50 
GeV, this appears to contain a high 
proportion of jet-like behaviour, wi th 
some spectacular events at high 
transverse energies. 

Away from the hadron-hadron 
sector, the two and three-jet behav
iour of produced hadrons in electron-
positron annihilation is now well 
established and gives a strong lever 
on the underlying theory. The JADE 
experiment at PETRA is reporting 
four jets, presumably due to the pro
duction of two gluons besides the 
quark and antiquark pair. Jet behav
iour is also under study in fixed target 
experiments wi th lepton beams. 

As well as the production of jets, 
rapporteur Wol f also touched on 

their composit ion. There appear to 
be suggestions of systematic differ
ences in the make-up of jets due to 
quarks and jets due to gluons. These 
hints of higher baryon yields wi th 
gluons provide a challenge to theo
rists, who are not slow in respond
ing. 

SPS collider results 

While nothing dramatic has 
emerged, it was still interesting to 
survey the physics produced by the 
CERN SPS proton-antiproton collider 
during its first year of operation, 
even wi th the relatively low collision 
rates which have been clocked up so 
far. 

UA1 has looked at the distri
butions of produced particle multipli
cities and has compared the behav
iour to what is seen at lower ener
gies. There is evidence for high mul
tiplicity. The rate of production of 
high transverse momentum particles 
is very much up from ISR energies, 
and the mean transverse momentum 
also appears to increase wi th the 
multiplicity of produced particles. 
Selecting higher transverse momen
tum particles appears to increase the 
clustering of the produced particles, 
strongly suggestive of jet-like behav
iour. Like the UA5 streamer cham
ber, UA1 finds no candidates for the 
Centauro phenomenon — exception
ally high charged multiplicity events 

seen previously in cosmic rays. But 
this does not mean that the events 
are ruled out under other conditions. 
Centauros apart, UA1 's initial results 
are in agreement wi th what is found 
in cosmic rays. UA1 also has for
ward spectrometers close to the 
beam pipe and is able to produce a 
portion of the proton-antiproton 
elastic scattering spectrum. 

UA2 's impressive results on jet 
production were covered in several 
sessions, including the special ses
sion on SPS collider physics. As well 
as the data on produced neutral 
pions (see June issue, page 176), 
this experiment now has results on 
the production of charged particles. 

UA5 reported that the production 
of photons is higher than that of 
charged particles. There appears to 
be an increase in the production of 
both the number of strange particles 
and of their transverse momentum. 
UA5 rules out Centauros under pre
sent collider conditions, but is keen 
to continue the search at higher col
lision energies, as the production 
threshold may not yet have been 
crossed. The UA4 experiment pre
sented its elastic scattering data (see 
September issue, page 271). 

The subject of gauge theory on a 
lattice (see July/August issue, page 
220) has been mentioned before at 
major meetings. It attempts to es
cape f rom the confines of perturba
tion theory which hamper the appli
cation of theories like quantum chro-
modynamics. However at Paris, the 
subject really broke loose from the 
specialized parallel sessions. As well 
as pointing to a way out of the per
turbation theory restrictions, the 
techniques also provide a lever on 
the observed spectrum of hadron 
masses, now including fermions. 

The advertised schedule of plena
ry sessions on the topic of non-per-
turbative field theory techniques in
cluded talks by C. Rebbi and by A. 
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