
Around the Laboratories 

Resonance ensures that sufficient 
nuclei emit together (in phase) for the 
signal to be detectable, even though 
the energy of each individual photon 
is only 10~7 eV. For hydrogen at least, 
the nuclear density is enough (about 
10 2 3 per cubic centimetre) for a 
detectable signal to be obtained from 
a small volume. Additional informa
tion on the chemical state of body 
tissues is given by the decay charac
teristics of the nuclear resonance 
signal. 

These high quality images, obtained 
without ionizing radiation, ensure an 
important role for magnetic reso
nance in clinical medical imaging. In 
research, recent applications by Jack 
Belliveau and colleagues at Massa
chusetts General Hospital and 
Harvard University of sequences for 
rapid repetitive manipulation of nuclei 
within a brain section has extended 
MR to activation studies, once an 
exclusive PET domain. For activa
tion work, as with other studies, MR 
offers both better temporal and 
spatial resolution than PET. 

With these techniques, it is now 
possible, for example, to monitor 
directly the changes in a volunteer's 
brain when subjected to different 
visual stimuli. Applied science has 
come a long way since Rôntgen first 
X-rayed his hand in 1895. 

At their annual January strategy meeting in 
Chamonix in the French Alps, CERN's LEP 
electron-positron collider team review the 
previous year's running and plan for the 
coming year. 

CERN 
LEP in the Alps 

In January, when CERN's LEP 
electron-positron collider is enjoying 
a well-earned break, it has now 
become traditional for the hard-
pressed LEP team to have no re
spite. Instead they pack their bags and 
depart for Chamonix in the nearby 
French Alps to review the past year's 
experience and plan for the future. 

In the cold January 1993 light of 
Chamonix, 1992 (January/February, 
page 4) was deemed to have been a 
good year for LEP operations, with 
the switch to 90° betatron phase 
operation having paid off. The 65% 
improvement in integrated luminosity 
over 1991 was attributed to longer 
beam lifetimes, faster filling and 
improved overall efficiency. The 
commissioning of the eight-bunch 
'pretzel' scheme was facilitated with 
the new optics, and break-even 
quickly achieved, so that physics 

could benefit from more bunches in 
the machine. 

During 1992, the injection chain 
was fully tested with eight bunches, 
and when this comes into routine 
operation this year, the pretzel 
scheme will benefit. Pretzel running 
also opens the possibility of still 
higher luminosity, up to 2x10 3 1 per sq 
cm per s, doubling the present level. 

However the finishing touches to 
high luminosity running are still more 
an art ('haute cuisine') than a sci
ence. Continuing studies of the inter-
correlation of different LEP conditions 
will help make this more systematic. 

The main factors affecting perfor
mance at 45 GeV are transverse 
mode coupling instabilities. The 
present working point gives good 
results, but there are still potentially 
interesting regions which need to be 
checked out. 

Beam lifetime and background are 
both limited by beam size and aper
ture. Background was reduced by 
improved focusing, while beam size 
is dominated by beam-beam effects. 
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Last year's excitement of the first collisions in 
the DO detector at Fermilab's Tevatron proton-
antiproton collider was the culmination of more 
than eight years of hard work by a large and 
dedicated group. DO is now really in business. 

90° operation proved its worth in 
1992, but the inability to produce 
polarized beams was a disappoint
ment, and a combined 90°/60° 
horizontal/vertical combination 
looked like offering the best of both 
worlds. 

Although some realignments, etc, 
could yet bring polarization with 90° 
operation, this is by no means 
certain. With polarization providing 
precision fixes on the beam energy 
for physics, the 90760° combination 
was voted clear favourite for 1993 
running. 

45 GeV running continues to be 
LEP's bread-and-butter, but behind 
the scenes (and sometimes even in 
front of them) preparations are 
pushing ahead for boosting LEP 
beam energy towards 100 GeV 
(LEP2). Chamonix sessions reviewed 
LEP2 progress (January/February, 
page 1 ) and looked at the expected 
performance. Producing an inte
grated physics luminosity of 500 
inverse picobarn$ (over several 
years) will call for some ingenuity but 
is not ruled out. 

A major LEP2 milestone this year 
will be the installation of a complete 
niobium-coated four-cavity supercon
ducting radiofrequency module, 
supplied by industry. 

FERMILAB 

Collider detectors 

At Fermilab's Tevatron proton-
antiproton collider, the CDF detector, 
in action since 1985 and now signifi
cantly upgraded, has been joined by 
DO. Both are logging lots of data in 
the continuing search for the long-
awaited sixth (etop') quark. 

First DO physics results 

The excitement of observing the first 
collision in the DO detector at 
Fermilab's Tevatron proton-
antiproton collider on May 12 1992 
was the payoff for more than eight 
years of hard work by a large and 
dedicated group of physicists, stu
dents, engineers, technicians and 
other support staff. The DO detector -
an international collaboration of 
about 370 physicists (including some 
65 graduate students) from 36 
institutions - had completed the 
journey from design (1983-1984) to 
final construction and subsequent 
rolling in to the collision hall in Febru
ary 1992. 

Commissioning the detector with 
beam lasted from May-July 1992 and 
went very well. The collaboration 
showed that the detector was well on 
the way to achieving design goals 
including precision measurements of 

electrons, muons and photons, 
together with quark and gluon jets, 
and to be sensitive to missing trans
verse energy indicative of non-
interacting particles such as neutri
nos. 

With the start of the physics run in 
August 1992, the collaboration turned 
its attention to extracting the first 
results in time for the major (DPF) 
meeting at Fermilab last November 
(January, page 12). By the mid-
January break in the run, DO had 
accumulated about 7 inverse 
picobarns of physics data. Large 
samples of Ws and Zs have been 
logged in both electron and muon 
channels. This will allow sensitive 
studies of the W mass and of the 
triple WWZ gauge boson coupling. 

The strengths of the detector will 
provide a powerful tool to search for 
the elusive top quark. With the top 
expected to decay solely to a W 
boson and a b quark, sensitivity is 
needed to leptons, jets and missing 
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