
The microprocessor boom 

Enlargement of a microprocessor (in real 
life just a few millimetres across). Units like 
these could soon make a big impact in data 
processing for high energy physics. 

(Photo Motorola) 

During the past few years, electronic 
circuitry techniques have been de
veloped which enable complex logic 
units to be produced as tiny 
elements or 'chips'. These units are 
now mass-produced, and are availa
ble relatively cheaply to anyone 
building data processing equip
ment. 

Just a few years ago, the first 
complete processing unit on a single 
chip was produced, and since then 
tremendous progress has been 
made. Now micro logic elements can 
be combined together to provide 
micro data processing systems 
whose capabilities in certain re
spects can rival those of more 
conventional computers. Commer
cially-available microcomputers are 
used widely in many fields. 

Where an application requires 
special capabilities, it is preferable to 
take the individual micro logic units 
and wire them together on a printed 
circuit board to provide a tailor-made 
processing unit-. If there is sufficient 
demand for the perfected design, the 
printed circuit board stage sub
sequently can be dispensed with 
and the processor can be mass-
produced by large-scale integration 
(LSI) techniques as a single micro
processor. 

With these processing units, there 
generally is a trade-off between 
speed and flexibility, the ultimate in 
speed being a hard-wired unit which 
is only capable of doing one thing. 
Flexibility can be achieved through 
programmable logic, but this affects 
the overall speed. 

Programming micros is difficult, 
but one way of sidestepping these 
problems would be to design a unit 
which emulates a subset of an 
accessible mainframe computer. 
With such an emulator, programs 
could be developed on the main 
computer, and transferred to the 
micro after they have reached the 

required level of reliability. This could 
result in substantial savings in 
program development time. In addi
tion, restricting the design to a 
subset of the mainframe architec
ture results in a dramatic reduction 
in cost. 

High energy physics, which has 
already amply demonstrated its vo
racious appetite for computer pow
er, could also soon cash in on this 
microcomputer boom and produce 
its own 'brand' of custom-built 
microprocessors. 

According to Paolo Zanella, Head 
of CERN's Data Handling Division, 
now is the time to explore in depth 
the uses of microprocessors in high 
energy physics experiments. If initial 
projects now under way prove to be 
successful, the early 1980s could 
see microprocessors come into their 
own. 

One of the biggest data processing 
tasks in any physics experiment is to 

sift through the collected signals 
from the various detecting units to 
reject spurious information and sep
arate out events of interest. Ther 
fore to increase the richness of the 
collected data, triggering techniques 
are used to activate the data collec
tion system of an experiment only 
when certain criteria are met. 

Even with the help of this 'hard
wired' selection, a large proportion 
of the accumulated data has to be 
thrown away, often after laborious 
calculations. With experiments 
reaching for higher energies where 
many more particles are produced, 
and at the same time searching for 
rarer types of interaction, physicists 
continually require more and more 
computing power. 

Up till now, this demand has had to 
be met by bringing in more and 
bigger computers, both on-line at the 
experiments and off-line at Labora
tory computer centres. 
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With the advent of microproces
sors, a solution to this problem could 
be in sight. Micros could be incorpo
rated into experimental set-ups to 
carry out a second level of data 
selection after the initial hard-wired 
triggering — an example of the so-
called 'distributed processing' ap
proach where computing power is 

laced as far upstream as possible in 
tne data handling process. In this 
way the demand on the downstream 
central computer would be reduced, 
and the richness of the data sample 
increased. 

The micros would filter the read
out in the few microseconds before 
the data is transferred to the experi
mental data collection system. 
Zanella is convinced that this could 
significantly improve the quality of 
the data and reduce the subsequent 

off-line processing effort to elimi
nate bad triggers. 

As well as being used in the data 
collection system, micros would also 
be useful for control and monitoring 
functions, where their use is already 
common wherever routine process 
control is important. The use of off-
the-shelf microcomputers in accel
erator control systems, for example, 
is already relatively widespread. 

Some limited applications outside 
the control area are already being 
made in experiments, a notable 
example being the CERN/Copen-
hagen / Lund / Rutherford experi
ment now being assembled at the 
CERN Intersecting Storage Rings 
(see April issue, page 65). 

Microcomputer projects are now 
being tackled at several Laborato
ries. At CERN three projects are 

under way in the Data Handling 
Division. Two of these are pro
grammable emulators (one being 
based on the IBM 370 /168 and the 
other on the Digital Equipment PDP-
11 ), while the third is a very fast 
microprogrammable unit called 
ESOP. 

High energy physics has still a lot 
to learn about microprocessor appli
cations, and there is some way to go 
before their feasibility is demon
strated and practical problems, such 
as programming, are overcome. 

However this year could see some 
of these initial projects come to frui
tion, and the early 1980s could live 
up to Zanella's expectations as the 
time when the microprocessor be
comes a routine part of the high 
energy physicists' toolkit. 

Around the Laboratories 

CERN 
First CHARM results 

The second experiment lined up in 
the CERN neutrino beam (after the 
CERN / Dortmund / Heidelberg / 
Saclay detector) is the 'CHARM' 
experiment — the handy acronym 
coming from the CERN/Hamburg/ 
Amsterdam / Rome / Moscow 
collaboration with blatant disregard 
for alphabetical order. 

The major design aim of the 
experiment is to study the structure 
of the nucléon as revealed by the 
weak neutral current. In these inter
actions the incoming neutrinos 
scatter elastically off the component 
quarks without changing their fla

vour. Unlike charged current interac
tions, the outgoing lepton cannot be 
detected, and additional information 
is required to fix momentum trans
fer. 

While in charged current inter
actions it is sufficient to measure just 
the energy of the produced hadron 
shower, neutral current studies also 
require the direction of the hadron 
shower to be determined. 

The CHARM detector thus com
bines the features of traditional 
hadron calorimeter with a fine
grained matrix of scintillation count
ers and specially-developed drift 
tubes to enable the development of 
the hadron showers to be studied. 

The 25 metre-long detector is 
built up of modules, each 4 m square 
and containing a 3 m square marble 

target slab of thickness 8 cm. 
Between these modules are 12 cm 
gaps filled with 20 scintillation 
counters and 3 cm square drift 
tubes. Each target plate is sur
rounded by a magnetized iron frame, 
and the whole assembly is backed by 
a magnetized iron calorimeter. 

This arrangement enables the 
experimenters to follow the flow of 
hadronic energy, and in effect com
bines traditional calorimeter and 
visual detection techniques. As neu
tral hadronic particles can be de
tected, the technique has an advan
tage over bubble chamber experi
ments where normally only charged 
particles can be traced and the effect 
of neutrals has to be estimated. 

In principle, the neutral current 
reacts differently with up (u) and 
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