
First fruits of LAA 

Just one year down the line, the 
Italian-funded ' LAA ' project at 
CERN under Antonino Zichichi has 
spawned its initial discoveries, 
promising a rich crop in subsequent 
years as the work gets into its 
stride. 

The LAA scheme (March issue, 
page 16) aims to develop working 
prototypes of new experimental 
techniques to exploit proposed 
high energy proton supercolliders 
producing hundreds of millions of 
collisions per second. Zichichi 
points out the irony of today's 
plans for the physics of tomorrow. 
Even though we know in principle 
how to build proton machines 
achieving high collision rates, wi th 
each collision producing hundreds 
of secondary particles and wi th the 
detectors exposed to strong doses 
of radiation, 'no physicist on the 
planet would know how to perform 
a meaningful experiment'. On the 
other hand nobody yet knows how 
to build an electron-positron collid
er probing new energy frontiers, 
but the smaller production rates of 
this physics means that such a ma
chine could be exploited by existing 
types of detectors. 

Wi th physicists pushing for high
er event rates (luminosities of 1 0 3 3 

and above), the interval between 
successive proton bunches attains 
nanosecond or even shorter levels, 
calling for smart detector tech
niques to record and store the in
formation f rom one collision before 
the next arrives, while being able to 
withstand the accompanying high 
levels of particle bombardment. 

The LAA programme is divided 
into nine specialized areas - high 
precision tracking, calorimetry, 
large area devices, leading particle 
detection, special applications of 
integrated circuits, data acquisition 
and analysis, supercomputers and 
simulation studies, high magnetic 

Prototype of the 'spaghetti' calorimeter us
ing scintillating fibres in a lead matrix. 

fields, and high temperature super
conductivity. 

One technique selected to attack 
the goal of high precision tracking 
uses scintillating fibres. To achieve 
maximum track resolution needs 
very narrow fibres (less spread of 
measured points) wi th high light 
emission (lots of points). This ini
tially posed problems as narrower 
fibres (50 microns instead of the 
conventional thousand microns) 
naturally lead to more light losses. 

The goal was to find a new scin
tillator wi th a large separation be
tween the absorption and emission 
band, avoiding reabsorbtion of the 
emitted light inside the fibre. After 
extensive tests, a suitable candi
date was found - PMP - 1-phenyl-
3-mesityl-2-pyrazolin, opening up a 
new era of 50 micron fibres. 

Another LAA project aims to 
build a vertex detector (to track the 
particles immediately around the 
collision point) using multidrift mo
dules. To safeguard the perfor
mance of these units in their harsh 

environment, ageing and radiation 
hardness are being studied system
atically. Here stainless steel wires, 
wi th resistivities compatible wi th 
charge division measurements, 
look promising. 

Semiconductor microstrips, 
based on the conventional silicon, 
have shown their wor th in the 
search for short-lived particles. The 
LAA scheme is looking at the po
tential of gallium arsenide, already 
being exploited for a new genera
tion of higher speed microelectron
ics. This new semiconductor has 
been found to be an order of mag
nitude more resistant to radiation 
than silicon and its other character
istics suggest increased perfor
mance and easier interfacing. Mi-
crostrip fabrication processes have 
been developed at the Irish Nation
al Microelectronics Research 
Centre, and ongoing work aims to 
reduce leakage currents to optimize 
performance. 

For electromagnetic calorimetry 
(measurement of electromagnetic 
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Prototype Limited Streamer Chamber, one 
idea for catching forward muons over a 
large area. 

energy deposition) Georges Char-
pak's barium fluoride approach had 
been singled out as wor thy of spe
cial attention. Hitherto, TMAE (te-
tra-di-methyl-amino-ethylene) had 
been used as the photosensitive 
gas, however the LAA work has 
identified ethyl ferrocene as offer
ing better overall performance. A l 
though less photosensitive than 
TMAE, its absorption spectrum is 
well matched to barium fluoride, 
while the gas is less reactive and 
can also be used as a liquid layer 
condensed on the crystals. 

The other calorimetry technique 
under study (for measurement of 
both electromagnetic and hadronic 
energy deposition) is the high reso
lution 'spaghett i ' instrument using 
scintillating fibres embedded in a 
lead matrix (May issue, page 27). 
In the search for equal calorimeter 
response to hadronic and electro
magnetic energy, several groups 
have turned to uranium in the 
search for the ideal absorbing me
dium. However using efficient neu
tron detection, such as plastic scin
tillator, the binding energy released 

An a dense absorber such as lead 
can be effectively picked up. The 
fluctuations which dogged this ap
proach and led to the adoption of 
uranium absorber are thus avoided. 

Surrounding the big detectors at 
tomorrow 's colliders will be large 
muon sensitive areas. Modules 
based on 'l imited streamer tubes' 
have been developed, while proto
types of a new type of 'blade' 
chamber have been built to attack 
the problem of high data rates. 

However no detector can be 
more precise than its own posit ion
ing, and one part of the LAA pro
gramme looks into high precision 
alignment. Using laser interferome-

Microphotograph of a centimetre-square 16-
channel low noise amplifier with multiplexed 
output. 
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t ry, a length benchmark has been 
established accurate to 3.6 mi
crons in 2 metres. The goal is to 
attain 5 microns in 5 metres, wi th 
similar accuracies for angles and 
for plate flatness. 

To pick up the 'leading' particles 
produced close to the beam direc
tion of a high energy collider pre
sents special problems. A solution 
is being worked out for a 'pot ' 
holding the detectors, positioned 
to within about ten microns, and 

DESY 
HERA's welcome for 
electrons 

The day - Saturday 20 August, the 
t ime - 11.20 hrs. The first electron 
beam had circulated for several 
minutes in the recently completed 
6.4 kilometre electron ring for the 
HERA electron-proton collider be
ing built at the German DESY Labo
ratory in Hamburg. 

A jubilant Gus Voss, leader of 
HERA Project Group A and in 
charge of HERA civil engineering 
and its electron ring, described the 
achievement. 'It was a wonderful 
performance by all the groups in
volved. Everybody worked hard, 
wi th great dedication and enthu
siasm, often spending nights and 
weekends to finish their allotted 
tasks on schedule. 

One week before, on 13 and 14 
August, the beam transport f rom 

their electronics, which could be 
moved out of the beam in about a 
millisecond. Precision studies are 
also underway to find the optimal 
detector shape to minimize beam 
perturbations. These elements will 
be fashioned wi th 50 micron preci
sion, ten t imes better than current 
industrial standards. 

To cope wi th the tens of millions 
of electronics channels which might 
be needed for a full physics experi
ment, new VSLI microelectronics 

PETRA to HERA was ready. Single 
7 GeV bunches could be transfer
red without losses - 100 per cent 
efficiency. The next t w o days were 
given over to final corrections and 
checking the personnel interlock 
system and the main magnet pow
er circuits. 

approaches are called for. As a 
starting point, a centimetre-square 
16-channel low noise amplifier and 
multiplexer chip has been designed 
and manufacture is underway in 
specialist centres in Belgium. Other 
new chips are in the pipeline. 

In the other LAA action areas, 
promising progress is also being 
made. Wi th such a fruitful harvest 
after only one year's work, the re
wards of the LAA investment in fu
ture years are eagerly awaited. 

HERA electron injection champagne on 20 
August. Seated is Gus Voss, in charge of 
civil engineering and the electron ring for the 
6.4 kilometre HERA electron-proton collider 
being built at the DESY Laboratory in Ham
burg. 

{Photo Petra Harms ) 

First injection into HERA was on 
the evening of 16th, and beam 
went through the first quadrant of 
the ring (Hall West to Hall South) 
without needing any corrections. 
Crossing the low beta section in 
Hall North (to squeeze the beams) 
needed t w o horizontal correction 

Around the Laboratories 
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