
The DO detector, seen here in its assembly 
hall, is now in position for its first taste of pro-
ton-antiproton collisions at Fermilab's 
Tevatron. 

Meanwhile all those having to work 
in the collider areas have undergone 
strict ES&H hazard awareness train
ing. For the CDF detector alone, 400 
people have completed the course 
and passed the final written exami
nation. At DO, keys to the experi
mental pit are only given to those 
who have passed the test. 

COLLIDERS 
Microvertex detectors 
Increasingly, major experiments at 
colliders are being equipped with 
microvertex detectors to track the 
short-lived particles produced close 
to the beam pipe and which would 
otherwise be difficult to see before 
they decay. 

In keeping with technology trends, 
these microvertex detectors make 
extensive use of silicon strips to 
achieve the required fine (several mi
cron) resolution. The first collider ex
periment to be so equipped was 
Mark II for its run at Stanford's SLC 
linear collider in 1989. The SLD de
tector presently running at SLC uses 
a novel pixel microvertex detector 
based on CCD chips, developed in 
the UK (November 1988, page 37). 
For the coming proton-antiproton run 
at Fermilab (see previous story), the 
CDF detector is equipped with a 
microvertex detector containing 
46,000 silicon strips. 

At CERN's LEP electron-positron 
collider, three exper iments-Aleph, 
Delphi and Opal - are so far 
equipped with silicon microvertex de
tectors (July/August 1990, page 7). 
Those at Aleph and Delphi were first 
used in 1990, while that at Opal pro
duced its first events in June 1991. 
Now L3 is preparing to follow suit. 
However because of its size, the L3 
microvertex detector will look some
what different to its LEP companions. 

Of the detector designs in use so 
far, only that for Aleph at LEP uses 
double-sided strip patterns, with one 
layer measuring along the beam di
rection, the other across. This ap
proach was pioneered by the Pisa 
group, and is now being taken up by 
L3. 

However the special L3 geometry 
requires a special mechanical struc
ture 1 metre long to support the com
ponent 'ladders' of the microvertex 
detector, rather than the 35 cm or so 
employed in the other LEP experi
ments. This structure has been de
signed at CERN. The cylindrical ar
rangement is specially mounted 
inside the L3 Time Expansion Cham
ber and supported only at its ends. It 
uses 12 ladders inside and 12 out
side, the latter being slightly tilted to 

18 CERN Courier, June 1992 



4 Artist's view of the silicon microvertex detector 
being built for the L3 experiment at CERN's 
LEP electron-positron collider. Of the detector 
designs in use so far, only that for Aleph at 
LEP uses double-sided strip patterns, with one 
layer measuring along the beam direction, the 
other across. This approach, pioneered by the 
Pisa group, is being taken up by L3. 

obtain stereo reconstructions. Limit
ing resolution is about six microns. 

Readout electronics uses the SVX 
chips originally developed at 
Berkeley for the CDF experiment at 
Fermilab, and all electronics are 
grouped at the ends of the ladders to 
facilitate cooling. Sophisticated finite 
element analysis calculations at Los 
Alamos have assisted this part of the 
design. On one sensor side (z-side), 
the electronics uses a specially litho
graphed kapton cable. 

Meanwhile the Argus detector at the 
DORIS III electron-positron ring at 
DESY, Hamburg, has also been 
equipped with a silicon microvertex 
detector, built by the Max Planck In
stitute in Heidelberg in collaboration 
with DESY and the Swiss PSI Labo
ratory. 

In contrast to the microvertex detec
tors at the big collider experiments, 
that at Argus has to fit into a very 
narrow space close to the beam pipe. 
The beampipe diameter is just 22 
mm (compared to 120 at LEP and 60 
mm at Stanford's SLC), while that of 
the surrounding microvertex detector 

is 39.4 mm. Readout uses MX3 chips 
via a 4 cm microadaptor to enable 
the chips to enjoy lower background 
radiation. 

These microvertex detectors are 
technologically challenging projects, 
highlighting the increased collabora
tion between particle physics and 
specialist centres in other areas of 
research and in industry. 

To fit around a slender beam pipe, the 
microvertex detector for the Argus experiment 
at the DORIS electron-positron ring at DESY, 
Hamburg, is less than 40 mm wide. 
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