
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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The FERA™ ADC/TDC Ensemble 
The LeCroy Fast Encoding and Readout ADC System is a classic. 
For more than five years, FERA has been performing all over the 
world. Applications include high rate analog data acquisition, 
real time systems, colliding beam diagnostics and energy based 
triggers in both heavy ion and particle beam experiments. Today, 
the FERA ensemble gives the best performance at the lowest price. 
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The FERA quintet includes: 

4300B/600 10-Bit, 16-channel charge sensitive ADC 
4.8 usee conversion time 

4300B/610 11-Bit, 16-channel charge sensitive ADC 

8.9 usee conversion time 

4301 FERA calibration, fanout, and ECL bus driver 

4302 FERA multiport CAMAC memory 
4303 Time-to-FERA converter, 50 psec resolution 

(used with 4300B) 
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•Is Performs at Over 50 Institutions 

•Is High Fidelity with 10-Bit or 11 -Bit Resolution 

•Is Fast Conversion and High Speed ECL Bus Output 
For Minimal Dead Time (Highest Throughput) 

•Is Fast On-board Zero Suppression and Pedestal 
Subtraction for Readout of Compact Data 

•Is Compatible With LeCroy Series ECLine Trigger 
Process Modules 

•Is Direct Connection to High Speed FIFO Memories in 
FASTBUS, CAMAC and VMEvia the N E W Model 1190 

•Is Wide Dynamic Range to Cover Most Applications 

•Is Fast Delivery 

Call or write today for more FERA product information 
and a LeCroy Research Instrumentation Catalog. 
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Preliminary profile of the W particle from first 
DO data. 

transverse energy, or combinations 
of them. The search is underway. 

The full coverage of the detector, 
and the ability to trigger on jets at 
small angles makes it well suited for 
studies of quark field (QCD) dynam
ics. In addition, fine segmentation 
and good energy resolution allow 
good measurement of direct photons, 
revealing the gluon content of 
hadrons, while jet multiplicity distribu
tions will test QCD and ultimately 
measure its parameters. 

The large muon coverage as well 
as DO's compactness and thickness 
offer good potential for B physics. 
First studies will include measure
ment of the B production rate, B-
particle mixing and searches for new 
particles containing b-quarks. High 

quality measurements of leptons, 
photons, jets and missing transverse 
energy could point the way to new 
physics, including new particles. 

DO's rapid turn-on has been very 
gratifying, and with the detector 
working well, the collaboration is 
preparing for an early harvest over a 
broad range of physics. 

KEK 
60GeV boson hunt 

The Japanese KEK Laboratory had a 
busy December. The TRISTAN 
electron-positron collider, then 
running at 58GeV, quickly acted on 
the news from CERN that something 

unexpected might be hidden close to 
60GeV (January, page 16). After a 
month's rapid scan over the energy 
region in question and careful analy
sis, with an enforced three-week 
computer shutdown for an upgrade in 
between, the three experimental 
groups (AMY, TOPAZ and VENUS) 
now have conclusive results. 

The L3 collaboration at CERN's 
LEP electron-positron collider re
cently reported clean events with a 
muon or electron pair accompanied 
by a widely separated pair of high 
energy photons. There were too 
many such events to be easily 
explained by conventional processes 
and, in particular, the photon pairs 
suggested a particle near 60GeV. 

This observation, together with 
some similar events from the Delphi 
group, attracted attention because it 
could signal the production of the 
long waited Higgs boson via Z boson 
decay. Although its interpretation as 
the Higgs seemed very unlikely 
because no similar clustering was 
seen with anything other than a 
photon pair, the phenomenon could 
nevertheless still have been related 
to a new heavy boson. Was it new 
physics? 

The TRISTAN theory group, quickly 
calculated the rate expected from 
conventional processes, and the 
result agreed with the calculation 
reported by L3. Neither could explain 
the observed signal, and the L3 
events stood as an excess. Not being 
Higgs-like, any new boson would 
have a sizeable coupling to elec
trons, and such an object should be 
observed at TRISTAN as a narrow 
peak in the electron-positron elastic 
scattering and in the reaction produc
ing two photons. Furthermore, the 
observed rate being only a few out of 
a million Z events, it would take LEP 
experiments some time to settle the 
matter. 
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