
Glasgow physics conference 
Preliminary report 

Pierre Darriulat of CERN summarizes the 
Glasgow conference. 

T he third and heaviest pair of 
quarks, 'beauty' (b) and 'top' (t), 

were the stars of the International 
Conference on High Energy Physics, 
held in Glasgow from 20-27 July, the 
27th in the series of traditional 
biennial 'Rochester' meetings which 
dominate the particle physics calen
dar. With all major new results in 
agreement, in recent years these 
meetings have also become a 
festival for the 'Standard Model' of 
particle physics, and Glasgow was 
no exception. 

The beauty and top quarks are the 
heavy counterparts of the 'up' and 
'down' pair which constitute nuclear 
matter in the everyday world, and the 
heavier 'strange' and 'charm' duo 
which come into play at higher 
energies. These six quarks, grouped 
in three pairs, are a central pillar of 
the Standard Model (June, page 4). 

First evidence for the b-quark came 
in 1977 with Fermilab's discovery of 
the heavy upsilon resonance, and 
sightings of additional b-quark states 
(B particles) trickled out in the follow
ing years. However with the advent 
of new proton-proton and electron-
positron colliders, the B trickle has 
become a steady stream. 

As pointed out by Pierre Darriulat of 
CERN in his Glasgow summary, the 
impact of microvertex detectors at 
LEP experiments at CERN, at CDF 
at Fermilab's Tevatron and at SLD at 
SLC, together with the mass of data 
from CLEO at Cornell's CESR ring 
and final results from the now com
pleted ARGUS study at DESY's 
DORIS ring, have brought a bumper 
new crop of detailed B results, to the 
point where exotic B processes can 
now be explored. Microvertex detec
tors are ideal for picking up the 
characteristic millimetre track stubs 
left by 'long-lived' B particles and 
figure prominently in the upgrade 
plans of several major detectors. 

Evidence for the b-quark's partner -
top - was unveiled earlier this year by 
the CDF collaboration working at 
Fermilab's Tevatron proton-
antiproton collider (June, page 1). At 
Glasgow, Hans Jensen presented 
CDF's top evidence, 12 events 
against an expected background of 
six. Paul Grannis, speaking for the 
DO experiment at the Tevatron, could 
also point to candidate top events but 
these are not yet sufficiently numer
ous to be visible against mundane 
background processes. 

While the top production rate from 
the CDF signal overshoots the 
theoretical prediction, DO is less 
fortunate, but it is premature to 
combine the two sets of data, at least 
officially. With the Tevatron's collision 
rate recently improved, physicists 
look forward to more data and more 
top. 

Striking is the accord between the 
top quark mass from the Tevatron 
evidence and the limits emerging 
from the sum total of world Standard 
Model data, where the solid weight of 
precision results from CERN's LEP 
electron-positron collider plays a 
major role. As well as its mass, the 
strength of the top quark's interac
tions with the rest of physics could 
have important implications, sur
mised several speakers. 
Also striking at Glasgow was the 

increasing complexity of the proton 
(and neutron). This humble particle, 
once thought to be composed of just 
three 'valence' quarks, has a com
plex accompanying 'sea' of attendant 
quarks and gluons. 'The structure of 
the proton continues to be a mys
tery,' said rapporteur Joel Feltesse. 

The NA51 muon pair experiment at 
CERN and the comparison of posi
tive- and negatively-charged W 
particles by CDF point to an unusual 
antiquark content in the proton. 
Another continuing proton puzzle is 

the origin of its spin, where latest 
results emerged in specialist meet
ings earlier this year (July, page 19). 
A new slant on the proton structure 

comes from the HERA electron-
proton collider at DESY, Hamburg, 
which looks at the deep structure of 
the proton under hitherto unexplored 
conditions. When the struck quark 
contains only a tiny fraction of the 
parent proton's momentum, lots of 
constituent quarks and gluons 
(mainly the latter) show up. First 
reported at HERA last year, this 
effect is now even more marked. 

The neutrino sector had been well 
covered at Neutrino 94 at Eilat (see 
page 2), but one new result at Glas
gow was a Russian experiment on 
tritium beta-decay, where spectrum 
details could help explain the puz
zling rash of negative mass-squared 
values reported by other experi
ments. The Russian experiment 
reports a new limit of 4.5 
electronvolts for the mass of the 
electron-neutrino. 

A full report of the Glasgow Stand
ard Model fiesta, with its mass of 
detailed results, will feature in next 
month's issue. 
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