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CERN News

Letter of Intent
from Germany

The President of the CERN Council, Dr. G.
Funke, has received a letter dated 4
September from Dr. G. Stoltenberg, Minis-
ter for Scientific Research of the Federal
Republic of Germany, declaring the readi-
ness of his country, in principle, to par-
ticipate in the construction of a new Euro-
pean high-energy physics Laboratory. Com-
ing in addition to the favourable respon-
ses of Austria, Belgium, France and ltaly,
the letter of intent from Germany means
that further steps can now be taken with
the confidence that the new Laboratory
will be agreed in the coming months. Only
the United Kingdom of the thirteen Mem-
ber States of CERN has so far declared its
unwillingness to participate and plans are
well advanced to adjust the project to take
account of the UK withdrawal.

The letter from Germany speaks of the
successful work being done at CERN
which has given Europe an outstanding
position in the field of high-energy physics

and of the exemplary co-operation of high-
energy physicists which enables national
and European projects to be considered
as a single programme.

After a thorough examination of the 300
GeV project, the government acknowled-
ges its importance for the future of high-
energy physics and in particular for Euro-
pean co-operation in science and techno-
logy. The governmen't therefore declares
its intention to participate in a big new
European accelerator Laboratory and
believes that the project leader should be
chosen and a site selected. This declara-
tion is put forward with the understanding
that some aspects will be clarified before
the final decision is taken.

These aspects include the implications
of the UK withdrawal. The German govern-
ment awaits information from CERN on
possible alternative programmes which
would retain the scientific value of the
project without imposing a heavier finan-
cial burden on participating countries than
was originally planned. The government
also looks for strict financial control over
the construction of the Laboratory to en-
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sure that the project is completed within
the agreed price estimates. In the context
of the limited financial resources of the
Member States, priorities need to be esta-
blished among the various programmes of
CERN. The German government is also
concerned about the participation of indus-
try in the new project.

Now that a letter of intent from CERN'’s
biggest contributor has been received (the
Federal Republic of Germany contributes
23.3% of CERN’s present budget) it is
expected that other countries who have
been awaiting the views of the major part-
ners, will now be able to take their deci-
sions. The next steps forward will be cla-
rified at the Council Meeting which begins
on 2 October.

Go forth and proliferate

On 6 September, the ltalian Minister of
Foreign Affairs, Mr. G. Medici, visited
CERN. With him was Ambassador G. Smo-
quina, Head of the [talian permanent mis-
sion to the international organizations in
Geneva who represents his country on the
CERN Council. In the absence of the Direc-
tor General, the Minister was welcomed
by three Directors (Professor G. Cocconi,
Dr. M. G. N. Hine, and Dr. K. Johnsen) and
by Professor E. Amaldi, Chairman of the
European Committee for Future Accelera-
tors, ECFA.

The Minister toured the site and talked
to many CERN staff. He was in Geneva
for a Conference on the non-proliferation
of nuclear weapons and at the end of his
visit to CERN he linked the two, saying :
‘[ am quite convinced of the significance
of this enterprise (CERN) in the framework
of our general policy for peace and pro-
gress. This initiative is extremely important
at a moment when we are supporting the
Treaty for the non-proliferation of nuclear
weapons. We do not like to proliferate
bombs; we do believe, however, it is very
important to proliferate scientific initiative.
This is the positive policy of the lItalian
Government’.

Computer shut down

At the beginning of September, CERN’s
main computer — the CDC 6600 — was
shut down to carry out some additions
and modifications.
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The Minister for Scientific Research,

Dr. G. Stoltenberg, who sent the letter of intent
from the Federal Republic of Germany,
photographed (centre) during his visit to CERN
in April, 1966. On the left is Professor

V. Weisskopf and on the right, the Director
General, Professor B. Gregory.

Mr. G. Medici, ltalian Minister of Foreign Affairs
(centre, wearing hat) photographed on the site
of the intersecting storage rings during his visit
to CERN on 6 September.




it was agreed in March 1966 with Control
Data that the CERN machine, which was
the third of its type to be produced, would
be brought into line with the later produc-
tion models. Among other things, this will
ensure that the logic, the structure of the
main chassis and the wiring is identical
to the standard machines, so that all the
detailed improvements which are con-
stantly being made can be easily applied
at CERN by the CDC engineers. This had
become increasingly difficult on a non-
standard machine.

The major change concerns the modi-
fication of the memory access logic and
the addition of memory instruction decod-
ing logic which CDC introduced to allow
the use of extended core store (ECS) with
the 6000 series computers. The use of
an ECS would greatly increase the effective
memory capacity of the computer and
detailed studies are now going onat CERN
to estimate what increase inthrough-put of
programmes could be expected with an
ECS. Such an addition has already been
made to the CDC 6600 complex at Brook-
haven National Laboratory.
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However, ECS is only one of several al-
ternative ways of improving the central
computing facilities and a careful exami-
nation is being made of these alternative
steps to find the optimum way of increasing
the computing capacity at CERN. Some
way of increasing the capacity will be
needed to cope with the relentless increase
in demand, through to such time as the
next generation of computers has evolved.
An examination of the future situation has
started both in terms of an analysis of
the need and of a preliminary consultation
with a variety of computer manufacturers
as to what the feasible parameters of the
next generation of machines might be.

The CDC 6600 is scheduled to be back
in full service at the beginning of Novem-
ber. In the meantime, the CDC 6400 and
3800 remain in operation and some com-
puting time is being used on a 6500 com-
puter outside the Laboratory at Zurich.

Quadrupole success

On 22 August, the first tests were carried
out on a completed pole of the super-
conducting quadrupole being built for
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CERN at the Oxford Instrument Company,
U.K. The tests went very well and indicate
that the design specifications for the qua-
drupote will be easily exceeded.

As reported in CERN COURIER vol. 8,
page 24, the project involves CERN and
Culham Laboratory in addition to the
manufacturers. CERN {(group led by A.
Asner) designed the uniform current
density superconducting quadrupole with
the nominal parameters — 10 cm diameter,
70 cm long, field gradient 5.7 kG/cm, maxi-
mum field at coil 50 kG, overall current
density 110 A/mmz2. Culham (group led by
D.N. Cornish) have been particularly con-
cerned with the cryogenic aspects. Oxford
Instrument Company (work led by J.
Williams) received a contract from the
Ministry of Technology to construct the
quadrupole to gain experience of super-
conductivity techniques, using niobium-
titanium composite superconductor (six-
teen Nb-Ti wires embedded in 1.5 x 4 mm?
copper strip) produced by Imperial Metal
Industries.

The quadrupole will come to CERN on
long-term loan to be used on an external



1. A drawing of the superconducting quadrupole
being built at the Oxford Instrument Company
for use at CERN. (Photo Culham Laboratory)

2. The four pole cores which were sent from
CERN to be used jn the construction of the
superconducting quadrupole.

3. A tull-scale copper-wound model of a pole
produced at CERN to develop the coil winding
technique.

proton beam or a secondary particle beam
as part of a superconducting lens doublet.
The second lens, probably using niobium-
tin superconductor is being designed at
CERN.

Construction of the quadrupole began in
March 1968 and a full-scale copper wound
pole produced at CERN was sent to Oxford
to be used as a model in the winding of
the first pole. This is now complete and
tests began on 22 August. A current of
1000 A was passed through the coil
(compared with the design figure of 825 A)
without difficulty and without causing any
quenching. This indicates that currents of
900 to 950 A will be feasible in the com-
pleted quadrupole, leading to field gra-
dients up to 6.5 kG/cm with current
densities of about 125 A/mmz2.

Following this success, the remaining
poles will be wound in the next three
months and at the beginning of 1969 the
quadrupole will arrive at CERN for final
tests in the cryogenics laboratory of the
Track Chambers Division.

Professor Amaldi
Professor Weisskopf
Birthday greetings

It is a pleasure to extend our good wishes
to two physicisis celebrating their sixtieth
birthdays this month — Professor Edoardo
Amaldi on 5 September and Professor
Victor Weisskopf on 19 September. Both
have played a major part in the life of
CERN.

Professor Amaldi was born at Piacenza
in ltaly. He received his Doctorate in
physics in 1929 and did research at a
variety of centres in Europe and the USA
before settling in 1950 to direct the In-
stitute of Physics at the University of
Rome. In 1952, he became the first Secre-
tary General of CERN, when it existed as
an interim organization, until 1954 and was
Deputy Director General until the middle
of 1955. He is a regular member of the
ltalian delegation to the CERN Council
and a member of the Scientific Policy
Committee.

In recent years, Professor Amaldi has
been prominent in evolving the plans for
the future of high-energy physics in
Europe. He was Chairman of the first

European Committee for Future Acceler-
ators, ECFA, which presented in 1963 the
report (popularly known as the Amaldi
Report) recommending the construction
of a 300 GeV accelerator. He also chaired
the revised ECFA which reiterated this
recommendation in 1967.

Professor Amaldi’s energy and youthful
thinking are such that the news that he
has reached 60 years is generally received
with astonishment.

Professor Weisskopf was born at Vienna
in Austria. He achieved his Doctorate in
1931 having studied at that hot-bed of
physics at that time — the University of
Goéttingen. He then did some outstanding
research in theoretical physics at centres
in Europe, USA and USSR. He became
Professor at the University of Rochester
in 1937, moving in 1945 to Massachusetts
Institute of Technology.

He returned to Europe and became the
fourth Director General of CERN in 1961.
His status as a physicist and his sensitive
grasp of human affairs were an invaluable
asset in those days when CERN changed
from constructing its big machines to doing

research. It was during his period of
office, until the end of 1965, that the
broad lines of policy which underlie

CERN’s present activities were
worked out.

Professor Weisskopf took up his position
at MIT again in 1966 becoming Head of
the Physics Department. He also chairs an
advisory panel on high-energy physics set
up by the US Atomic Energy Commission.
In addition to his physics and administra-
tion, he is also giving a great deal of time
and energy to public relations on behalf of
pure science. In the prevailing atmosphere
with regard to pure research he sees this
as a vital task. It is one which he is well
equipped to undertake for his sincerity and
fluency as a speaker and a writer are
exceptional.

CERN still sees Professor Weisskopf
often and holds him in special affection.
He is a member of the Scientific Policy
Committe and works at CERN for some
time each summer. During his latest stay,
he lectured on the theory of superconducti-
vity and was received by a packed audi-
torium with a warmth reserved perhaps for
no other person.

largely

Recently, Professor Weisskopf’'s health
has not been good and we add to our
birthday greetings our wishes for a quick
recovery to full health.

To both Edoardo Amaldi and Victor
Weisskopf we wish many more years of
active and happy life in physics — for
themselves and for us, because we still
need them.

Housing more power

(This information is extracted from an article
prepared by M. van Aerschot.)

To cope with the ever increasing demands
and to prepare for the coming into oper-
ation of the equipment on the intersecting
storage rings site, the ‘Power House’ at
CERN is undergoing extensive modification
and enlargement.

The Power House, operated by the Tech-
nical Services and Buildings Division, is
not, in fact, an electric power station, as
its name would imply. From the early days
of planning the CERN site, it was designed
to house:

— boilers to provide heating for all buil-
dings

— the stand-by diesel engine to ensure
electric power in the event of mains
failure

— compressors to supply compressed air

— the sub-stations to distribute the normal
18 kV power and the emergency power.

The demand for these supplies has
grown steadily since those early days and
now has come the major expansion of the
site into France. All the general power
supply installations have had to keep pace
and a considerable enlargement has
become necessary to serve the ISR, the
large European Bubble Chamber, etc...

It was a fortunate choice which originally
located the Power House close to the
frontier so that now it stands virtually
equidistant from the eastern, western and
southern boundaries of the site.

Figure 1 shows the Power House as it
has become in 1968. The area it occupies
has increased by some 150% in ten
years, from about 2000 m? to about
5000 m2 The plan of the Power House
complex (Figure 2) gives an idea of the
arrangement of the building. Now follows
a brief description of the Production and
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The Power House in August, 1968,
photographed from the Geneva-Lyon
road. (CERN/PI 257.8.68)

Figure 1 :

Distribution Station and the Electrical

Power Distribution Station.

Production and Distribution Station

Boilers

The boilers feed the heating and hot water
systems in all the CERN buildings. The
saturated steam generated is converted
into superheated water and pumped to all
parts of the site.

To keep up with the demand, the power
of the equipment has been increased, in
the way shown in Figure 3, up to 33
Mkcal/h for 1968 (approximately equivalent
to a power of 40 MW).

With the boilers now installed, it is
estimated that further increases will not
be necessary for another ten years or so.
Nevertheless, space has been reserved in
the extension to the Power House for one
additional boiler, which would bring the
total number to eight. The maximum heat-
ing power available on the site is governed
by the heat-exchange capacity of the
steam-water transformer, which has a ceil-
ing of 55 Mkcal/h, equivalent to about
65 MW.
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Diesel engines

A diesel-powered emergency generator
intended to supply electricity to critical
points if the mains power failed was in-
stalled at the end of 1956. At that time it
was intended to operate also during
periods of peak demand if this were likely
to give any appreciable saving. lts power
was based on estimates made by the
various Divisions and a diesel engine to
give an effective power of 1520 HP at a
speed of 300 rpm, with a 1320 kVA three-
phase alternator, was selected.

The emergency power needed has in-
creased and, after ten years, this generator
set was inadequate to meet the require-
ments. {n 1966, therefore, the problem was
reconsidered. Selection was difficult in
view of the wide variety of power sources,
including low-speed or high-speed diesel
engines, gas turbines, steam turbines and
floating-piston generators, combined with
the intention of possibily using the set
continuously at peak periods. Finally,

mainly for reasons of economy, low-speed
diesel engines burning oil, generating a
constant supply of power were chosen.

By the end of 1968, two new sets will be
in service each consisting of a four-stroke
diesel engine delivering 3500 effective HP
at a speed of 428 rpm, with a 3080 kVA
synchronous three-phase alternator with a
nominal voltage of 6300 V. These two
units will operate in parallel with the
existing one so that the Power House will
be capable of supplying a total power of
some 7500 kVA.

*

Compressors

As soon as the first taboratories and work-
shops were set up, it was essential to
have a supply of compressed air available.
Consumption has rapidly increased. There
was a particularly large increase in 1961
when the 2 m hydrogen bubble chamber
building was equipped with two thirty-ton
cranes, whose motors operate on com-
pressed air to ensure safe operation in a
hydrogen atmosphere. Two compressors
were brought into service in 1957. A third
was added in 1961 and by 1965, four were
in operation. In view of the probable in-
crease in compressed-air consumption, it
is intended to add even more powerful
units in the future. The compressed-air




generating set will then consist of four
700 m3/h units, with a total power at the
shaft of 360 HP, and two units, each of
1700 m3/h, with a total power at the shalft
of about 550 HP.

Electrical Distribution Station

The annual consumption of electricity at
CERN has increased virtually steadily, the
only break having been in 1966, when the
proton synchrotron was shut down for
some considerable time. For example, the
consumption for 1960 was 23 565 049 kWh,
and for 1967 was 118 152 000 kWh. In 1967,
the electric power consumed at CERN
came to more than 11°% of the power
taken by the whole of the Canton of
Geneva.

However, it is not simply the increase
in total consumption that constitutes the
problem facing the local electricity au-
thority, the Services Industriels de Genéve
(SIG) and those responsible at CERN, so
much as the increase in the maximum
power required. Figure 4 shows the in-
crease in maximum power since 1956.

Until 1966, this power came from a three-

phase supply at a voltage of 18 kV from
the SIG Station de la Renfile. It was
limited to a maximum of 24 MVA but the
demand exceeded this limit during 1965.

With the completion in the autumn of
1965, of the SIG 130/18 kV transformer
sub-station at CERN and of the CERN
18 kV main station, both located close
together at the eastern end of the site,
CERN had a reliable 130 kV supply from
the Verbois 130 kV distribution station on
the right bank of the Rhoéne beside the
Verbois hydroelectric station. The 130/18
kV transformer sub-station is arranged to
take three 30 MVA tranformers, two of
which are now in service. The third should
be installed and ready within a few
months.

At present, all electricity consumed at
CERN also passes through Station |,
known as the Saléve 18 kV distribution
station, installed in the building marked B
on Figure 2. Since the equipment in the
Saléve station is incapable of redistribut-
ing a power higher than 45 MVA and since
there are no further output celis available
at this station, construction of a new 18 kv

Plan of the Power House and its
main components
A : Previous production and
distribution station
B : Previous electrical distribution
sub-station
C : Extension to the production
and distribution station
D : Extension to the electrical
distribution sub-station
1-7 : Boilers
8-9 : Steam-water transformers
10-12 : Diesel engines
18-16 : Air compressors
17-19 : Heavy-oil storage reservoirs

Figure 2 :

distribution station called the ‘Jura 18 kV
distribution station’ was considered in
1963. Its purpose was to distribute all the
electrical power, 90 MVA, from the main
18 KV station and also the power from the
three generator sets referred to eartier.
The power provided by the generator sets,
at a voltage of 380/220 V in the case of
the first one and 6300 V in the case of
the two new ones, will be increased to
18 kV in transformers arranged in cells
attached to the Jura station, indicated by
the letter D on Figure 2.

This station is housed in a three storey
building. The basement contains input
cables and sets of transfer bars enabling
any one of the twenty-four output cells to
be fed by any one of the six input cells,
the latter corresponding to six 15 MVA
connections with the main 18 kV station.

The ground floor is taken up entirely by
high-voitage cells distributing the ‘normal’
power supplied by the SIG and the ‘emer-
gency’ power supplied by the generator
sets. A coupling line enables current to
pass from the normal cells to the emer-
gency cells and, if necessary, vice-versa.
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Figure 3 : Increase in the total heating power

since 1956
Figure 4 : Increase in highest peak period use
of electricity since 1956.
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Figure 3

The auxiliary equipment for the station is
installed on the first floor where there is
also the chassis carrying the high-voltage
equipment protection, control, and check-
ing and signaling relays connecting the
control room to the high-voltage cells of
the Jura, Saléve and CERN main 18 kV
stations and the SIG 130/18 kV transformer
sub-station, and also to the various instal-
lations in the Power House.

The second floor of the building is the
Control Room, which replaces the one at

Figure 4

present housed in the building marked B
on Figure 2. The essential equipment of
this room will be a row of control and
supervision desks for the electricity gener-
ating and distributing plant and a row of
panels for the supervision and control of
the production and/or distribution of the
various fluids, i.e. drinking water, in-
dustrial water, oil, superheated water, gas
and lighting and compressed air. This
floor will also contain the Station Oper-
ations Manager’s office and the rooms for
the duty team.

The Power House revised and renovated
in this way, will become operational before
the end of the year and will be ready in
good time to provide the heat, electricity
and compressed air required on the ISR
site.

It is appropriate to round off this
survey by indicating how the contracts for
the work involved have been awarded to
companies from several of the Member
States. The Power House constitutes a
fine example of European technical co-
operation.

Société Aixoise de Construction, Aix-en-Provence
Firma Muller, Offenburg

Termotecnica Industriale, Milan
Kloeckner-Homboldt-Deutz AG, Cologne

Siemens AG, Erlangen

Société Lyonnaise d’entreprises, Lyon

Sprecher & Schuh, Aarau

Meriin Gerin S.A., Grenoble

Société de Construction Electrique A.M.S., Grenoble
Nordon Fruhinsholz Biebold, Villeurbanne

Haelg & Co, St. Gallen

Ceretti & Tanfani, Milan

France

Federal Republic of Germany
Italy

Federal Republic of Germany
Federal Republic of Germany
France

Switzerland

France

France

France

Switzerland

Italy

civil engineering

metalwork

steam boilers

diesel engines

synchronous alternators

engineering in the relay and control rooms
equipment for the relay and control rooms
high-voltage cells

lighting and power installations

pipework

pipework

crane
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Biological effects
of radiation

The number of people in contact with arti-
ficially-produced ionizing radiation is
rapidly increasing. The time when only a
few isolated research workers were sub-
ject to its effects is now long past. Atomic
fission has become accepted almost as
part of everyday life. In the medical field,
radiation is becoming an essential tool in
such work as radiology, the study of the
metabolism and functioning of glands, and
possibly in reducing rejection reactions to
grafts. Its use is increasing also in biclogy
(most of the recent knowledge of life pro-
cesses has been gained using radiation),
mechanics, metallurgy, hydrology, food
preservation, etc...

This growing range of useful applications
has made it more important to recognize
the other side to the coin — the dangers
inherent in the exposure of living matter
to radiation. The early atomic scientists
and radiologists were, to their cost, the
first to become acquainted with ‘radiation
sickness’. But, as the knowledge of the
properties of radiation and its biological
effects has increased, it has become pos-
sible to take precautions against the dan-
gers. The more accurate this knowledge of
the risks becomes, the more thorough the
precautions that can be taken.

How radiation acts

The action of radiation on living matter
originates in the ionization produced by
the particles of the radiation as they pass
through matter. The ionization liberates
active radicals which, in turn, bring about
a chemical imbalance. This imbalance can
result in a wide variety of biological
effects.

Unlike light, ionizing radiation does not
stop at the surface. It can penetrate deep
into matter and can, in certain cases, be
even more biologically active at a great
depth than at the surface. As the energy
of the particles increases, the ionization
can be accompanied by the creation of
secondary particles with a very complex
ionization range.

Around accelerators generating very
high-energy particles, the protection pro-
vided in the form of shielding, etc... is
based on an extrapolation of the known
effects of radiation, allowing a wide margin
of safety. There is a danger, however, that
these conventional safety measures may
lose their effectiveness as energies in-
crease and the interaction between the
high-energy particles and matter becomes
more complex. Hence the need to examine
in advance any new effects that might
result from exposure to very high-energy
radiation.

The very exhaustive studies already
carried out in the field of dosimetry, ana-
lysing the entire physical side of radiation,
needs to be supplemented by biological
studies. In order to understand radiation
sickness the intermediate processes in its
development (see diagram) have to be
studied.

The most sensitive part of the cell is the
nucleus, containing the chromosomes,
which consist essentially of DNA (deoxyri-
bonucleic acid). The effects, depending on
the degree of irradiation of the cell, are as
follows :

1) slight disturbance to the metabolism of
the cell, which can be repaired

2) abnormal cell reproduction
3} inhibition of cell division (reproduction)
4) destruction of the cell.

Cells which are in the process of divi-
sion are the most vulnerable, and a rela-
tively small dose is enough to destroy
them. For example, the cells of the repro-
ductive organs, those of the heamato
poietic system (the production of blood in
the bone marrow) and cancerous cells are
very sensitive to radiation because of their
high rate of reproduction. On the other
hand, the cells of the nervous system
which do not renew themselves, are much
less sensitive to radiation.

The changes produced in the cells by
irradiation, affect the organism in a com-
plex way, depending on the nature of the
organ which has received the dose and on
the type of radiation. The phenomena
affecting the organism itself are called
somatic, and those affecting heredity are
called genetic. Effects produced by sub-

lethal doses may appear soon or after
very long periods.

It is difficult to wunderstand all the
mechanisms involved in an organism as
highly developed as that of a mammal,
and the work done in physics and che-
mistry has to be corroborated by the
experimental study of the complex reac-
tions taking place in complete organisms.

A great degl of research has already
been done on the induction of cancer,
changes in the blood, skin reactions, muta-
tions, metabolic disturbances and effects
on micro-organisms and plants. Interest is
now being directed towards the study of
the effects of small doses and the special
features of high-energy ionizing radiation,
the action of the environment, separation
mechanisms at cell level (repairable and
irrepairable effects), immunology, calcu-
lations on the distribution of ionization
in sensitive points in the cell, and the
new problems in the field of protection.

Biological research makes it possible
to evaluate the maximum permissible
doses, to be applied in protection with a
considerable safety margin, to prevent
artificial radiation from causing more mu-
tations than are brought about spontane-
ously in nature.

The concept of biological effect

The dose of radiation received, i.e. the
energy absorbed per unit volume of tissue
is proportional to the ionization produced,
and is measured in rads (100 erg/cm?).
For equal doses, however, not all radiation
has the same biological effect, since the
latter is a function, in particular, of the
distribution of the ionization inside the
cells (i.e. the linear energy transfer —
LET). In order to take into account the
way in which the ionization is distributed,
a coefficient calied the quality factor, QF,
is applied to the energy absorbed and the
number of rads multiplied by the quality
factor equals the number of rems. How-
ever, the rem unit system does not
necessarily take account of the features
of the biological system itself and it is
necessary to define yet another factor, the
relative biological efficiency, RBE. This
takes into account the action of radiation
at the biological level.
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Research programmeés

Only quite recently has it become possible
to carry out biological and medical re-
search using high-energy particles gener-
ated by accelerators. CERN participates in
this research in close collaboration with
laboratories in Member States. The work
is coordinated by the Advisory Committee
on Radiobiology set up by CERN in 1964.
In general, it is CERN which provides the
irradiation facilities (predominently, up to
now, at the 600 MeV synchro-cyclotron)
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and dosimetry, while the biological eva-
luation is carried out in the Member
States. In the context of this overall pro-
gramme, a series of biological assess-
ments, has been undertaken over the past
two years at CERN, by a visiting scientist,
G. Buhrer of the University of Geneva,
working in the Health Physics Group.

The work of the Group, the majority of
whose members are engaged on research
as well as on protection systems, is di-
rectly related to the requirements of the
high-energy physics field, that is to say to

protons and neutrons of high energy as
well as sub-nuclear particles.

The biological research carried out by
Buhrer at the synchro-cyclotron used pro-
tons and neutrons. Using protons with an
energy of 600 MeV, the research has pro-
vided a clearer picture of their relative
biological effect which, up to now, has
been a subject of dispute. It has aiso hel-
ped to fill gaps in the knowledge of their
genetic action and to provide fresh infor-
mation on the close relationship between
high-energy protons and ‘conventional’
radiation.

Using neutrons with an energy of 400 MeV,
work on plant chromosomes and the repro-
ductive organs of mice has just been
completed. One of the main results is a
measure of the relative biological effect
in relation to the depth of tissue penetra-
ted.

Other research needs to be done on the
action of beams of several types of particle
over a range of energies on various bio-
logical systems. The emphasis will be laid
on the formation of nuclear stars resulting
from the explosion of the nuclei. This phe-
nomenon can be produced only at high
energies, and its effects cannot yet be
foreseen.

Conclusion

In addition to the uses of radiation which
were mentioned at the beginning of the
article, the time has arrived when astro-
nauts and pilots flying at high altitude
are subjected to high levels of ionizing
radiation of cosmic origin. This has parti-
cular relevance to the work around acce-
lerators since the radiation at high altitude
has substantially the same composition as
can be produced at the accelerators. It is
therefore very important to know precisely
the biological effects of the radiation ; at
present, this knowledge can be obtained
only by work around accelerators. (It is
significant that the USA space agency,
NASA, have built a synchro-cyclotron spe-
cifically for this purpose.)

The research done in this field has already
cleared away a lot of misconceptions. The
information obtained has made it possible
to improve the methods of protection



against radiation, to develop more effec-
tive medical treatment, and to reduce the
danger of genetic damage to persons
exposed to small doses. Furthermore, it
has now been found that the organism
can, to a certain extent, spontaneously
repair somatic and genetic lesions, since
some of the DNA contained in the chromo-
somes can be restored by a repair mecha-
nism inside the cell which eliminates the
damaged part. It has even been possible
to demonstrate that animals previously
exposed to a sub-lethal dose acquire some
immunity to ‘lethal’ doses. In some cases
very small doses can even prolong life,
whereas, in general, exposure to radiation
shortens life.

The research work already carried out
has helped to remove certain superstitions
which followed the tragic and spectacular
manner in which humanity first came face-
to-face with nuclear armements. Further
increases in our knowledge, even if they
do not remove the danger completely, will
at least enable it to be estimated correc-

tly.

Photographs from an experiment done at CERN
on the irradiation of plant tissue (vicia faba)
by a high-energy neutron beam (400 MeV).

1. At the centre can be seen an irradiated cell in
the course of division. The chromosomes show
signs of lesions, mainly in the form of breaks.

2. At the centre there is another cell in the
process of division which has also been
injured by radiation. Some broken
chromosomes are visible, but the main effect
of the radiation here is the presence of a
bridge of an abnormal type joining the two
sets of chromosomes and inhibiting the normal
development of the cell. The other cells, in
the compact state, which can be seen in both
photographs, are not in the process of division.
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Round the table at Vienna

During the Vienna Conference, several of the
leading figures in European high-energy physics
as well as Professor R. Wilson, Director of the
USA 200 GeV Laboratory, came together to
answer a series of questions on the future of
the field.

A report on the Vienna Conference jtself — the
14th International Conference on High-Energy
Physics — will appear in the next issue.

To what extent is the 200 GeV USA Na-
tional Accelérator Laboratory competitive,
and to what extent complementary, to the
European 300 GeV project?

Professor Wilson:

The USA team is extremely keen to see
a comparable Laboratory in Europe which
would provide that element of competition
and collaboration which has been so
helpful with the two machines of about
30 GeV. This has been of great value to
us and, | think, to the whole physics com-
munity. Two people working on the same
problem always seem to be somewhat
keener and more agressive and perhaps
even a little more honest than a lone
worker. Both groups benefit from a com-
petitive situation and from the knowledge
that there is another comparable team
able to comment in an expert way on
what is going on. Moreover, people are
then a little more restrained in putting
their results forward which also adds to
the overall efficiency.

To what extent could the USA machine
carry the future load of physics in the
200 GeV region?

Professor Wilson:

In one respect there are cost limitations
but, in any case, if we are to get all the
answers we are looking for, we need the
best efforts on both machines. | would
also repeat that you get better results
from two machines than from just one.

If the worst came to the worst, could the
American project in fact accommodate a
significant overseas participation?

Professor Wilson:

The answer is — with money ‘yes’, without
money ‘no’. Without money we cannot
even accommodate our own regional in-
terests. We could increase the intensity
of the machine, | suppose, but there is
always the problem of so many hours, so
many square feet, and you just cannot do
everything. | suspect that we are going to
have to expand to meet the needs already
foreseen in our own country. We should
of course try of accommodate peopie from
Europe, if the worst came to the worst,
but we should regard this as a pretty
desperate circumstance.
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Do you consider that, should the 300 GeV
project go .ahead, the machine would
come up very quickly to full utilization?

Professor Amaldi (Chairman of the Euro-
pean Committee for Future Accelerators):
In part, the speed of utilization depends
on the amount of money that is available
before the machine is ready for the pre-
paration of experiments. In part too, it
depends on the enthusiam of the people
who want to use the machine. This | would
expect to be considerable. | am convinced
that the young physicists will be extremely
interested in using the machine and there
will be a considerable number of them in
a position to use the machine. Some have
already been working at CERN on the
existing accelerators, others will have
been working with the Intersecting Storage
Rings, experienced in very high-energy
techniques, and then there will be people
from the other European Laboratories.
From the point of view of desire and
capability, | see no problem, but it does
depend on how much money they will
have to prepare the experiments. It may
be that in the beginning because of the
cost of the experiments, the programme
will start slowly.

Professor Jentschke (Director of DESY
Laboratory, Guest Professor at CERN):
There has never been any difficulty in
Europe in using machines efficiently if we
have the money. For example, there are
about 130 scientists working at DESY of
whom perhaps only 20 or 30 are from the
Centre itself, about 30 come from outside
Germany and the rest are from the other
Universities in Germany. | think it is very
important that all the national centres
should have an international flavour. We
have found it of considerable value to the
level of scientific research in DESY to
have French physicists, a team from
America, visitors from the United Kingdom
and so on. | don’t think there is any danger
of facilities not being fully used if they are
available.

What would be the role of these national
accelerators if a big new international
Laboratory came into being?

Professor
CERN):
One very fundamental point in our field is

Gregory (Director General of

that, at a given point in time, we need to
have the most modern equipment that is
possible. If at the same time, there is a set
of less modern machines as a complement
to the big machine, we are in a very heal-
thy situation. If however we do not have
in Europe one of the best machines in the
world, then activity in this field will slowly -
decay. | believe that some people will be
invited to work on the USA machine and
will indeed participdte in the work there,
but in terms of the overall status of physics
research in Europe, essentially, this field
will decay. Certainly, for some time, people
will continue to work on the old acceler-
ators, but they will not be able, for
example, to participate fully in confer-
ences such as the one that is taking place
at Vienna. We should be in the position
of having second-rate equipment produc-
ing second-rate results. Moreover, we
should lose our best people to other fields
and to other countries and there will be
little opportunity in the future of regain-
ing the situation.

The 300 GeV machine is a piece of
equipment that will be modern for a very
long time and will preserve our potential
in Europe with respect to the United
States. To what extent we should be able
to utilize the secondary machines will
depend on the money that is available, but
I have no hesitation in saying that in ten
years from now the best possible use will
be made of the big machine and it will be
that one which will attract the best people.

Dr. Stafford (Deputy Director of the
Rutherford Laboratory):

The problem is rather more complex than
we have so far discussed. Not only are
there these aspects of the relationship
between the big machines and small
machines (and | believe that during
the past five years it has been pos-
sible to do quite important physics at
lower energies) and the impossibility of
seeing a future if there is no big machine,
we have also to remember that it is not
just a matter of seeking new information.
It is equally important to feed this infor-
mation back to the Universities and then
throughout the scientific community of
Europe. If all the experimental work is
concentrated in the United States, it is
very hard to see how to get the full benefit



of advances in thinking. When CERN
started, for example, and when the Ruther-
ford Laboratory came into operation, the
environment of physics changed appreci-
ably in England. The quality of the students
that were coming along changed because
the people who were teaching them had
got themselves into a new way of thinking
and into the way of doing advanced phy-
sics. One has to be aware of this general
environment of doing advanced work.

Do you expect that it would be University
students who participate in the research
on the 200 GeV machine in the United
States?

Professor Wilson:

The whole emphasis is in that direction.
We are deliberately not emphasizing the
Laboratory groups and indeed we do not
expect to have any pure Laboratory group
doing research at the National Accelerator
Laboratory. We are thinking in terms of
having say one of our members working
and collaborating with a University team
and when we talk about things, it is always
about University teams including students
as well as the professors.

Professor Gregory:

This is, of course, how things work at
CERN at the present time. | recall at the
conference one of the significant results
in the weak interaction field was presented
by a young physicist from a German
University. The group that performed the
experiment included two Senior Professors
who certainly were also major participants
in the experiment. But | remember that
when the original proposal was being con-
sidered, it was made clear that it would
be a student that made the proposal and
it was on this presentation that the deci-
sion was taken. The account was given
during the Vienna conference by the same
student. This is one way in which the
University professors are bringing forward
and developing the level of work in the
Universities.

Professor Ekspong (Stockholm University):
This is the most important counter to the
suggestion that the European machine is
made unnecessary by the one in the
United States. Wilson has said that they
could try to accommodate some Europeans

but | think what would happen would be
that the best men from Europe could be
accepted there, but the students would be
divorced from their research professors
and from then on there would be no
growth.

If these are the principal arguments for
the project, how does one interpret the
position of the UK?

Dr. Stafford:

All one can say here is that the body of
high-energy physicists in Britain are una-
nimous in supporting the 300 GeV project.
If the government has in fact disagreed,
this is something else. All the scientific
bodies who were set up to give advice on
the project came down in support of it.

Professor Amaldi:

| am sure that if we go on with the project
Britain will come in. | have absolutely no
doubt in my own mind about this; there is
even historical support for it. If we go on
and we do well, as we shall do, then they
will join and they will become one of the
top members of the new Laboratory. | am
quite sure that the important thing is to
keep going and Britain will be with us
later.

Dr. Stafford:

It is certainly the declared policy of the
nuclear physicists to continue to press
our government to join.

Professor Gregory:

It cannot be overstressed that Britain
remains a member of the Organization at
CERN. The new Convention will provide
for two Laboratories and the countries
who are members of the Organization can
elect to join one or both of the Labo-
ratories. The UK has in no way indicated
that it wishes to withdraw from the Organi-
zation and | suspect that this has notbeen
fully understood everywhere.

What more does Sweden, for example,
need to know before it can come to a
decision on its position?

Professor Ekspong:

The advisory bodies of the Swedish go-
vernment and the Norwegian and Danish
governments have all submitted their
views. The Swedish Minister of Education
has sought comment from a wide range of

advisory bodies including the Universities
and industrial organizations. Some were
very strongly in favour of the project,
some mildly in favour, and some against.
The government has it now in hand and |
know that the project is being intensely
studied in government circles. There have
also been discussions between Sweden,
Norway and Denmark, but | cannot anti-

cipate the results.
[ J

Professor Gregory:

We have five letters of intent and | believe
the project will go ahead healthily if we
have say two of the smaller countries giv-
ing their approval in the near future. | am
thinking particularly of Switzerland, Ne-
therlands and Sweden.

The October Council will be an extre-
mely important meeting in establishing the
time-scale of the decisions that now have
to be taken. | think that we might assume
that certain other countries will give a
positive answer between October and
December and we should work on this
basis. This would then provide the neces-
sary number of participants for a major
decision to be taken in December. But
three months is a very short time and we
have to revise the description of what
countries are committing themselves to.
We have to prepare for the selection of
the site and a new Director General and |
think it will now be the technical aspects
of coming to a decision rather than letters
of intent which will determine the time-
scale.

So there is a real possibility that the
project can move forward as of say March
néext year?

Professor Amaldi:

It would say definitely ‘yes’. If we can get
the decision to go ahead at the December
meeting and the number of sites reduced
to four, then maybe we could have a
special meeting of the Council in January,
nominate a Director General and sign the
description of what the countries engage
themselves to. These are technical aspects
which involve the new Convention at the
same time. We have then four to five
months to do this, and it is during these
four to five months that we hope to have
the answers from a maximum number of
countries.
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200 GeV project

Professor Wilson- gave a talk on the pro-
gress of the American project during the
Vienna Conference. Some of the points
from his talk are picked out here.

With the start of the new financial year
in July, the project enters a new phase.
The first year was spent almost entirely in
design work with no possession of the site,
and the team was centred temporarily in a
block some miles from the Laboratory site.
By the end of this year, it is hoped that
the complete staff will move onto the site.
Currently, some 200 people are working on
the project, of whom 60 are scientists and
engineers.

The name Weston, which has so far
been associated with the project, is not
greatly loved by the design team as it is
the name of a housing project that went
bankrupt ! The National Accelerator Labo-
ratory will therefore have the postal ad-
dress of Batavia, /lllinois. Batavia is the
settlement which takes in the majority of
the site (and in the future perhaps ali of it)
so that, apart from being more euphemis-
tic, and with a better image, it is even geo-
graphically more appropriate. Weston it-
self is now called by the project team ‘the
Campus’ compromising as it does some
100 houses each of about 100 m2 which
are proving useful laboratory and office
units.

Experiments have been conducted on
the value of using inflatable buildings and
although the experiments might be consi-
dered a success, the buildings were defi-
nitely not. Professor Wilson said that the
buildings had been initially inftated by con-
ducting a theoretical physics seminar in
them !

One of the basic design criteria is the
assumption that 999/0 or better extraction
efficiency can be achieved leading to the
use, predominently, of extracted beams.
This philosophy has now gone further with
the decision to eliminate internal target
areas completely, at least in the early pha-
se. A Summer Study in Aspen, Colorado
attended by 75 top experimentalists indi-
cated that there are no experiments using
an internal target that could not been done
equally well from an extracted proton
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beam. The same study group had also
thought about the requirements for large
bubble chambers, and there are two pos-
sibilities involving current projects at other
Laboratories which it might be possible to
move to NAL — (1) the 12 ft Argonne
chamber, (2) the 14 ft Brookhaven project,

after certain modifications. (The BNL
chamber has not yet been authorized.) A
large bubble chamber is considered es-
sential for neutrino physics and neutrino
physics generated a lot of enthusiasm du-
ring the Summer Study.

In the lay-out of experimental facilities
it has always been envisaged to have an
extracted beam with various switch points
and this is being taken to its logical con-
clusion by shifting targets also from the
main transport line into the switch areas.
Consideration has also been given to the
possibility of preparing focusing/separator
sections in areas remote from the experi-
mental area and then wheeling complete
sections in a very large vacuum chamber
as a single unit.

A lot of entertainment came from the
propositions for the main building on the

A close-up of the 3 ft bolted magnet model being
used to check the magnet parameters for the
main ring of the 200 GeV accelerator. Preliminary
tests showed a field uniformity across the
aperture virtually independent of the tield
strength up to 18 kG; this field strength would be
required for eventual development of the
accelerator to an energy of 400 GeV.

site. The design finally chosen is for a
building of annular section, slightly coni-
cal in vertical form with a centre court
covered with a plastic dome to keep out
the winter weather. The building will pro-
bably be about 150 ft high.

In the current fiscal year, work will
start on the buildings connected with the
injection system which are of crucial im-
portance in order to meet the target date
for the first beam of July 1972.




The CERN Library

Any advanced research cenire needs a good
Library. It can be regarded as a piece of
equipment as vital as any machine. At the
present time, the CERN Library is undergoing a
number of modifications to adjust it to the
changing scale of CERN’s activities and to the
ever increasing flood of information. This arficle,
by A.G. Hester, tormer Editor of CERN COURIER
who now works in the Scientific Information
Service, describes the purposes, methods and
future of the CERN Library.

The CERN Library is part of the Scien-
tific Information Service (SIS), under Dr.
A. Gilinther, which in turn is part of the
Data Handling Division. The other sections
of the Service are concerned with docu-
ment reproduction and publications ex-
change, the latter being closely connected
with the Library. Often in what follows, the
term ‘Library’ should really be replaced by
‘Scientific Information Service’, but the
distinction is not usually noticeable to the
Library user.

The purpose of the Library is to provide
anyone at CERN — staff member and visi-
tor alike — with all the documentation
necessary for his work. The most intensive
use of the service is, of course, made in
the fields of major interest, notably high-
energy physics (theoretical and exper-
imental) and accelerator technology. Here
the Library aim is clear: to collect every-
thing available. In more marginal fields
(for example medium- and [low-energy
nuclear physics, electronics, computers,
etc.), the proportion of literature actually
collected is smaller, depending on the
subject, and in some areas the emphasis
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is more on bibliographies, abstract bul-
letins and the like, from which the exis-
tence of publications in a particular field
can be ascertained. In administrative, and
similar ‘support’ fields, hardly anything
is collected without an individual request
from the person interested.

From this it is clear that, although the
number of different subjects to be found
in the catalogue is very large, the Library
does not aim at a comprehensive collec-
tion of literature in all possible fields of

interest. Instead, the work involved in
obtaining, registering and indexing any
document is considered to be justified

only if there is a reasonable chance that
it will be of direct use for someone’s
work.

Following the same line of reasoning,
anything especially asked for by someone
is considered to be worth cataloguing so
that it becomes potentially available to all.
Any book, periodical, or other document
that needs to be purchased by CERN must
therefore be ordered through the Library,
and becomes part of the Library stock,
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The reading room of the Central Library showing
the desk, with some of the reference coliection
and the preprint racks behind.

even if on long-term loan to a particular
user.

Overall Library policy, and particularly
subscriptions to periodicals, is in the
hands of a Library Committee, appointed
by the Director General, on which all
Departments of CERN, as well as the
Library, are represented. The present
chairman of this Committee, which nor-
mally meets several times a year, is Dr.
L. Kowarski.

Library holdings and services

Most people associate libraries with books,
and the CERN Library contains rather more
than 20000. However, in a scientific li-
brary, other types of material have an
equal or greater importance.

Thus over 500 different periodicals are
received regularly, mostly on subscription
though some come as a result of ex-
change agreements for CERN publications
and others (essentially industrial ‘House
Journals’) as gifts. For the more important
periodicals one copy of each issue is not
enough, ard a total of 160 duplicate sets
are therefore taken in addition.
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Another important part of the Library
collection consists of scientific and
technical reports issued by numerous labo-
ratories and organizations throughout the
world. Last year some 800 such reports
were catalogued. Then there are progress
reports, annual reports, etc, from various
institutions, a varied collection of pam-
phiets, brochures, reprints and similar
material, and special collections of CERN
reports and certain high-energy physics
and accelerator conference proceedings.
Of particular importance is the steady
input of ‘preprints’ and other unpublished
material requiring quick notification to the
CERN physicists, who rely on this kind
of material to keep up to date with the
latest results in their field.

is also an extensive collection
in the form of ‘microfiches’,

There
of reports

photographic negatives 148 X 105 mm?,
each recording up to 72 printed pages.
New microfiches are received regularly,
through the U.S. Atomic Energy Com-
mission, and many of the reports notother-
wise collected by CERN are available in
this form. They can be read using a high-
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quality reader in the Central Library or a
portable reader which can be borrowed at
the same time as the microfiche.

The Library staff are available to help
readers find information or particular publi-
cations. So far as resources allow, they
can also help with the compilation of
bibliographies on special subjects or on
the publications of particular authors. If a
wanted publication is not in the collection,
it can often be quickly obtained on loan
from another library, since CERN is affili-
ated with an efficient inter-library loan
system. Reports issued by institutions with
which CERN has publications exchange
agreements can in most cases be obtained
on request, if they are not already in the
Library, and of course many reports, but
more especially books, are purchased to
satisfy particular requests from readers.

Most items in the library are available
for loan. The principal exceptions are
abstract bulletins and bibliographies,
which, together with a selection (mostly
duplicate copies) of important periodicals,
major text books, conference proceedings,
handbooks, tables, dictionaries, etc., form
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Two photographs taken in the PS Library, the
‘satellite library’ located in the Proton
Synchrotron Division building. On the left, the
racks of periodicals ; on the right, the book
collection and card catalogue drawers.

the Reference collection. The most recent
issue of any periodical is also not allowed
out of the Library. There are other books
which are hardly ever in the Library,
although fully catalogued and available to
anyone when required. These, on long-
term loan to certain readers, may be on
special subjects, of interest only to small
groups of people (Customs regulations,
medical handbooks, books on education...)
or extra copies of Gertain books needed
very often in day-to-day work (the typical
example here being the many French-
English dictionaries in offices all over
CERN).

Bibliographical lists

Documents are not just collected and
catalogued; their availability has to be
made known to users. This notification is
by means of various lists issued by the
Scientific Information Service, some di-
rectly concerning the library holdings,

others of more general interest:

Select accessions — issued fortnightly;
lists new books, reports and pamphlets
received in the Library.




An aerial view of the CERN site, picking out
the location of

1: The Central Library
2 : The PS Library
3 : The TC reference collection
4 : The NPA reference collection
5 : Salle Pauli
Preprints — issued weekly; lists papers
and reports received and known, or

assumed, to have been submitted for publi-
cation in scientific periodicals. A cumu-
lative author index is issued every three
months, with a cumulative supplement
each week for the Library.

Forthcoming conferences — issued
every two months; lists relevent confer-
ences to be held within the following
twelve months.

CERN scientific reports — issued every
six months; lists all CERN ‘Yellow’
reports.

Reprints of CERN publications — issued
every six months; lists reprints of papers
by CERN authors published in scientific
periodicals.

CERN publications — issued every few
years; gives essentially a cumulation of
the above two lists, with author index.

Whilst the last three lists are made
generally available, the others are in-
tended primarily for people at CERN and
are hence of little interest outside.

Reading rooms

The major part of the library collection is
housed in the Central Library, close to the
complex containing the Main Auditorium,
Council Chamber, Restaurant, Bank, and
other amenities (see photograph on this
page). Recently extended, and somewhat
rearranged to separate more distinctly the
loan section, the reference section and
the bibliography section, the total area
available is some 450 m2, with 275 m
of shelving for books, 525 m for periodi-
cals and bibliographies, 256 drawers
and 110 m of suspended files for reports
and pamphlets.

A subsidiary collection, consisting
mostly of duplicates of material in the
Central Library, but also containing many
other documents on accelerator design
and use, is housed in the PS library, near
the proton synchrotron. This has a surface
area of 58 mz2.

Both reading rooms contain a full set of
catalogue cards, so that the availability of
any publication can be ascertained in
either of them. A member of the Library
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staff is normally on duty in each room dur-
ing the day to assist readers with any
queries and to book out loans, but both
rooms are open permanently and books
and reports are thus available at any time
of the day or night, week-ends included,
for consultation or even for loan.

Since 1965, a small reference collection
of important periodicals, conference pro-
ceedings and handbooks has been housed
in the Track Chambers Division.

Of particular historical interest is the
Salle Pauli, near the Council Chamber.
This houses the private library of the late
Professor Wolfgang Pauli, presented to
CERN in 1960. It contains over 700 books,
more than half of them on physics and
mathematics, and a few periodicals, but
the major part of the collection is made
up of some 10500 reprints of papers on
physics and mathematics, particularly
quantum theory, published during the
period 1920-1959. This reading room is
open every working day from 2 p.m. to
4 p.m. and the documents can be con-
sulted at other times by special arrange-
ment. A catalogue of the reprints is shortly
to be published.

Looking to the future

In a growing organization like CERN,
scientific information services must ob-
viously expand and evolve to meet new
needs as they arise (although it is a well-
known rule of big institutions that in-
creases in services do not keep in step
with increases in direct activities!) The
early establishment of the PS library and
extension of the Central Library reading
room were in line with this development.

Less noticeable, but undoubtedly more
important in the long run, are the changes
‘behind the scenes’.

An early example was the introduction
of an automatic typewriter system, operat-
ing with punched cards, to prepare entries
for the six-monthly lists of CERN reports
and reprints. This facilitated publication
of a cumulated List of Scientific Publica-
tions, 1955-1964 (CERN Bibl. 7) including
an author index produced automatically
by computer.

Preprints are another example. At first
these were catalogued like any other docu-
ment, but very soon their growing number
and the over-riding need for speedy notifi-
cation led to their simple announcement
on the weekly preprint list — initially
typed in one go, later prepared from
separate entry slips typed as the pre-
prints were received. Since 1966 the use-
fulness of each list has been enhanced by
the simultaneous preparation of an up-
dated author index, made possible by the
additional use of punched cards. For some
years also, a simplified loan procedure
has been used for the circulation of pre-
prints. The growth in demand shows up
very clearly in Table |, which summarizes
the stock and activities of the Library up
to the end of 1967.

Early in 1967, the general need to plan
ahead for the expansion of CERN on to
the ISR site gave rise to the question
whether more fundamental changes might
not be needed in the Library, in place of
the previous rather mild adaptation to cir-
cumstances.

The Library Committee accordingly set
up a ‘Working Party on Scientific Infor-
mation’, representative of both the Library
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Part of the Library book collection
in the Central Library.

users and the Library staff, under the
chairmanship of Dr. L. Kowarski, to study
the future scope and techniques of the
Scientific Information Service.

Library scope and location

A questionnaire on the use of the Library
facilities was compiled and distributed to
all actual and potential users in June 1967.
Nearly 50 % of the forms were returned
and only a few of these were from people
who said they never used the Library at
all. It could thus be confidently assumed
that the replies represented the habits of
a high proportion of users. The question-
naire was also of great heip in showing
definite patterns of activities which the
Working Party could reliably take into
account, along with other criteria, in for-
mulating its recommendations.

Concerning the scope and location of
the Library, these recommendations were,
briefly, as follows:

— The existence of one Central Library
for the whole of CERN should be pre-
served.

— The present Central Library reading
room should be enlarged but adequate
space should be foreseen for a new
location in a few years’ time, in the
region of the new ‘centre’ planned for
the enlarged site.

— The Library should continue to concen-
trate on CERN’s main interests, with an
improved coverage of some peripheral
subjects and an enlarged Reference
collection.

— The present PS Library should be pre-
served and a similar ‘satellite library’
might later be established on the far
side of the French site. A limited num-
ber of new reference collections, like
that in TC Division, could be envisaged.

— The Library catalogues should be made
available in all new auxiliary libraries
(‘satellite’ and ‘reference’), and possibly
elsewhere. Compilation and distribution
of the bibliographical lists should be
maintained and improved.

Development of the Library facilities is
now proceeding along these lines, a
recent decision being to establish an
auxiliary reference collection serving
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physicists in the Nuclear Physics Apparatus
Division. :

Mechanization of cataloguing procedures

The present Library catalogue exists in
the form of two identical collections of
cards (one kept in the Central Library, the
other in the PS Library), each composed
of two distinct and separate files: the
Alphabetic Catalogue and the Subject
Catalogue.

Each catalogued document (book, re-
port, reprint, etc.) appears in principle at
least once in each of these two files. How-
ever, a CERN report, for example, will be
listed first under CERN (subdivided by
Division), then under the name of each
author, and again under the number of the
report; if the report is the Proceedings of a
conference, a further entry is made under
the town where the conference was held.
Books are entered under author and title,
and so on. The Subject Catalogue is based
on the Universal Decimal Classification
(UDC) and if the subject matter of a docu-
ment needs two or more UDC numbers, a
separate card is required in the catalogue
under each one. Thus, instead of the
minimum of two cards per document, the
catalogue usually contains many more.
There is one reprint of a paper on the
CERN search for the intermediate boson
which required 37 cards (authors’ names)
in the Alphabetic file and 1 in the Subject
file; 76 cards altogether (Central and PS
Libraries). This may be exceptional but it
is not unique.

Although much of the work in the cata-
loguing procedure is routine copying and
sorting, the necessity for strict accuracy

means that it has to be checked, if not
also carried out, by people with full library
training. With the continued growth in the
number of documents to be handled, a
growing proportion of their time is wasted’
in this way, and the prospect of a third

card catalogue in some future satellite
library (114 cards for the intermediate
boson report!) is daunting indeed.

Copying and sorting, however, are ideal
tasks for a computer. A logical answer to
the problem was thus seen to be the use
for the Library catalogue of CERN’s admi-
nistrative computer (IBM 360/30), and this
solution was endorsed by the Library
Committee Working Party.

Briefly, the idea is to put the basic
bibliographical information for all docu-
ments into a standard computer-readable
form. After some time, no further additions
will be made to the card catalogues, which
will be retained only to locate the older
documents. Future catalogues will be in
book form, enabling copies to be made
available in as many places as desired;
location of an entry in the catalogue will
be by means of various indexes (subject,
author, report number, etc.) automatically
produced from the master entries stored
in the computer memory and updated as
required. Once the error-free main entries
are stored in the computer, lists, indexes,
etc, can be produced in various formats
automatically, with little or no further
checking.

The first use of this system will be for
the joint cataloguing of reports and pre-
prints in a single list, to be issued weekly
like the present preprint list. Already, re-
ports bearing the date of issue 1968 have



Library Statistics 1954 - 1967 IS

o

Since 1967 only : previously counted under ‘loans issued’.
2. Since July 1964 only : previously counted under ‘loans issued’.
3. Since 1962 only : not counted before.

1954 | 1955 | 1956 | 1957 | 1958 | 1959 | 1960 | 1961 1962 | 1963 | 1964 | 1965 | 1966 | 1967
BOOKS
accessioned 533 | 1239 | 1181 | 1248 | 1544 | 1425 1178 | 1380 | 1087 | 1272 | 1506 | 1797 | 2220 | 2170
in stock 1772 | 2953 | 4201 | 5745 | 7170 | 8348 | 9728 | 10815 | 12087 | 13593 | 15390 {17610 | 19780
PERIODICALS
titles 166 195 257 | 296 334 356 348 369 395 448 479 | 494 518
additional sets — 36 42 101 105 112 117 130 135 139 155 151 160
bound volumes 307 497 763 | 1203 | 1592 | 1937 | 2161 | 2431 | 2758 | 3118 | 3549 | 4314 | 4915
LOANS (issued) 1788 | 2157 | 3923 | 5292 | 6041 | 6531 {10546 | 12754 | 14361 | 16618 | 14236 {14218 | 11389
NEW BOOK CIRCULATION 1) 5119
PREPRINT REQUESTS?) 8732 | 20740 | 29503 | 34916
INTERLIBRARY LOANS ‘
borrowed 502 421 461 446 725 550 491 561 663 781 559 673 812
lent?) 161 151 186 | 220 194 202
been catalogued in the new way and Library operations, such as ordering new One point should be made, however, parti-

announced by means of special supple-
ments to the preprint list. The author index
to the preprint list already includes re-
ference to these reports, and report-num-
ber and subject indexes will follow in due
course.

For subject indexing, the contents of
each document will be described by means
of a limited number of ‘descriptors’, taken
from a controlled vocabulary. For any
chosen descriptor, the subject index will
show all the reports to which it was as-
signed, together with all the other des-
criptors given to each report. Itis expected
that this method will prove more suitable
than the more rigid UDC framework, parti-
cularly for CERN’s research interests. A
stight initial disadvantage, is that all the
descriptors will be in English, whereas the
UDC number presently used for a subject
can be found from either the English or
the French term. [t is planned to continue
using the UDC for books.

At a later stage, books, reprints, etc.
will also be catalogued using the new
procedure, and some of the routine

books and controlling periodicals,
also be incorporated.

may

Beyond that, it is not safe to predict, but
one of the most attractive and challenging
aspects of a computerized cataloguing
system is the opportunity that it offers for
future development, not only within CERN
itself but also in a wider field. All over the
world, experiments are being carried out
on the storage, sorting and rapid retrieval
of information in various forms. The ex-
change between libraries of catalogue
files on magnetic tape is already quite
common. The printing of many scientific
periodicals by computer could lead to the
automatic provision of standardized cata-
logue entries on magnetic tape. Easier
methods of ‘communicating’ with com-
puters are being actively developed.

Compatibility of systems and needs, the
proportion of relevant information in bor-
rowed or bought computer tapes, speed,
and cost, will be among the factors deter-
mining whether such advances could be
usefully adopted by a comparatively small,
narrow-based library like that at CERN.

cularly as this article has said almost
nothing about the people who provide the
Library service. However much computers
may be employed to carry out the routine
tasks, the Library will always have need of
the special knowledge, interests, and abili-
ties of human beings. The work of the
Library staff may change, but Library users
may rest assured that the aim is for better
service, not robot librarians.
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Instrumentation at Versailles

A brief account of the 'International Symposium
on Nuclear Electronics’ held from 10-14
September at Versailles.

The presence of such well-known scien-
tists as Professors Otto Frisch and Francis
Perrin together with 700 of their younger
colleagues at the Versailles symposium,
shows how important the topic has become
in less than a generation. Since the first
meeting in Paris in 1958, Belgrade, Paris
again, and then Bombay have been the
forum for international meetings on nuclear
electronics. This year, the Palais des Con-
gres at Versailles welcomed the ‘Interna-
tional Symposium on Nuclear Electronics’
from 10-13 September.

The symposium was organized by the
Société Francaise des Electroniciens et
Radio-électriciens (SFER) with the parti-
cipation of the International Union of Pure
and Applied Physics (IUPAP). CERN was
a sponsor of the meeting together with
other international and French organi-
zations, professional associations and in-
strument manufacturers. The symposium
followed immediately after the 14th Inter-
national Conference on High-Energy Phy-
sics, held at Vienna, and the Nuclear
Electronics meeting absorbed the ‘In-
strumentation’ Conference which tradi-
tionally follows the ‘High-Energy Physics’
Conference. A few of the scientists seen
at the Austrian Imperial City the previous
week were therefore to be found at the
French Royal City at Versailles. Altogether
some 200 papers were presented by parti-
cipants from 32 countries.

The technology associated with high-
energy physics can be arbitrarily divided
into three large classes of instruments :
accelerators, detectors, and data handling
equipment.

The Versailles symposium did not cover
accelerators, and detectors came in only
if they used electronic techniques. Thus
the bubble chamber was not mentioned,
though automatic measuring systems for
photographs were discussed, whatever
type of detector was used to obtain them.

Electronics experiments

An ‘electronics experiment’ requires first
of all detectors which give electronic
signals either relating to the time of
arrival or the energy of a particle (scin-
tillators together with photo-multipliers;
semi-conductors) or defining the particle
trajectory (scintillators ; semi-conductors ;
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spark chambers). The signals usually
need to be amplified before they
can be used. The information obtained is
then sometimes handled in analogue form
(that is to say the amplitude of the signal
is used and possibly its development as a
function of time). The final processing is
always carried out digitally: the signals
are converted to digital form when they
can be manipulated by computier techni-
ques. This short description indicates the
main topics of the meeting: ‘electronic’
detectors, nuclear electronics proper and
the use of computers.

On detectors, about twenty papers
covered the extraordinary improvements
in the performance of scintillators and
photomultipliers. Rapid progress is also
being made with spark chambers and
semi-conductor detectors. Semi-conductors
are being made of large volume (100 cm?
at Strasbourg). They are particularly suited
for low or medium energies (up to 1 GeV).
They have applications in the study of
elementary particles, for example in the
investigation of pi-mesic and k-mesic
X-rays which has been revolutionized by
these detectors.

Regular readers of CERN COURIER will
have followed the progress of spark cham-
bers since 1960. (See, for example, vol. 7
page 219.) Wire chambers are now coming
into use on a very large scale in sub-
nuclear physics. At CERN there are wire
chamber arrays with up to 50000 wires
and there are proposals here and at Brook-
haven for up to 200000 wire arrays (planes
10 X 10 m2). These chambers determine the
position of the spark discharge in the wake
of a particle, using either core read-out or
magnetostrictive read-out. Both methods
have their adherents and the rapporteur
at the session (G. Charpak)) remarked
that though there are more chambers in
existence using cores (which have the
advantage of higher sensitivity, and higher

repetition rate — up to 1000 pulses
per second) than magnetostriction, the
cores will probably give way to mag-

netostriction which is less troublesome,
more suitable for large systems, and
easier to operate in magnetic fields. One
magnetostrictive wire chamber of original
design was reported from Heidelberg — a
plane of wires woven in a parallelogram
rolled in a cylinder, which detects par-

ticles emerging from a hydrogen target at
all angles.

Another advance, which is at an early
stage but nevertheless exciting consider-
able attention, is the multiple wire propor-
tional chamber (developed at CERN by a
group led by G. Charpak). A plane of in-
dependent wires is placed between two
plane electrodes and the system immersed
in a gas such as an argon-propane mix-
ture. If a particle 'passes between two
wires, the pulse received on each of them
is proportional to the energy lost in the
sensitive volume around them. Each wire
acts as an independent proportional
counter down to distances of 0.1 ¢m bet-
ween the wires. Resolution times below
0.4 us are easily obtained; detection effi-
ciency is close to 100 %; any number of
simultaneous particles can be detected;
using suitable gas mixtures, high ampli-
fication is possible so that simple, cheap
amplifiers can take the signals from the
wires; selection between particles of dif-
ferent ionizing power is possible; the
chambers can operate in high magnetic
fields. Several of these features represent
advances on conventional spark chambers.
(A detailed account of their use appeared
in ‘Nuclear Instruments and Methods’ 62/
1968.) Such a system has already been
used in the setting up of secondary beams
at the CERN synchrotron (CERN Internal
report 68-33).

An original construction of a wire
chamber with core read-out was reported
from DESY. It has planes made of printed
circuits. Up to 60 planes have been put
together in an array now being tested.

A lot of effort is going into the develop-
ment of streamer chambers. At present,
their precision is inferior to that of bubble
chambers by a factor of about 2-3; an in-
crease in the density of the gas could
improve this situation. (They have of
course the great advantage over bubble
chambers that they can be trigged to
record only the events of interest) The
photographs taken by the DESY streamer
chamber (described in CERN COURIER
vol. 8, page 190) are remarkably clear and
comparable with those from a bubble
chamber. The same can be said of the
photographs produced with a wide-gap
spark chamber from Maryland, where the
precision of the measurements (150 to
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200 microns) is set by the measuring in-
strument itself.

The Electronics

The sensible development of the elec-
tronics associated with the detectors is
hindered by particular problems. The
unique character of each experiment
usually leads to specially adapted elec-
tronics. The output of the electronics then
needs some intermediate processing be-
fore being passed to a computer. Finally,
the recording of hundreds of thousands of
events from an experiment cannot proceed
without some sample checks of the daia
as the experiment is in progress to ensure
that everything is operating correctly.
Electronics are required to solve more and
more complex problems. But the improve-
ments in methods and in apparatus are
opening up new possibilities, stimulating
new experiments.

Efforts to bring about standardization
and interchangeability in the electronics
will be reported in a forthcoming issue.
They are increasing the involvement of

electronics manufacturers and in this
respect it was interesting to note the pre-
sentation at Versailles of numerous papers
from European firms (SEN, AEG-Tele-
funken, CSF, Philips, CFTHHB, CGE, Inter-
technique, Siemens, IBM, 20th Century,
S.A. Télécommunications, RTC-Compelec,
le Matériel Téléphonique).

The problems posed by the need to
amplify signals have been completely
transformed by the characteristics of semi-
conductors. The amplitude of pulses de-
livered by semi-conductors can be a close
function of the energy of the particle. As
this amplitude can be very low, it is im-
portant that the system be as insensitive
as possible to background noise. Also, the
time interval between iwo successive
pulses may vary greatly from one exper-
iment to another, so the characteristics of
the electronics must be adapted to these
variations.

These two points have led to many, very
advanced studies on amplifiers and asso-
ciated filtering circuits, which have resulted
in considerable improvements in the per-
formance of the electronic systems.

The complexity of experiments providing
a very large amount of data simultane-
ously, has led to the rapid development
of digital techniques. The processing of
data has been revolutionized in recent
years. Faced with the increase in the
number and complexity of the exper-
imental installations, attempts have begun
to build systems capable of being used
whole or in part in quite different exper-
iments.

R.A.
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RG... Small Impulse Counters, «plug-in» Type

6 digits without or with manual zero reset for D.C. or A.C. — 6 digits
with electrical zero reset for D.C. - 8 digits without zero reset for
D.C. or A.C. — projection mounting — flush panel mounting with
or without frame and fixing bracket — 25 or 60 imp/sec.

Impulse Counters

SODECO

for industrial
and scientific research
applications

ES2... Single Decade Impulse Counters

several elements can be combined into counting chains — available
with a normally open contact for the transfer to the next decade
and a normally closed contact for the zero reset — forward or
backward counting — 10 or 25 imp/sec

When quality counts — specify SODECO

TCeP... Small Predetermining Impulse Counters

4 digits — counting down from an adjustable number on the coun-
ting register, operating a contact when reaching zero — manual or
electrical reset to the initial number — 10 or 25 imp/sec — special
execution with warning signal, with totalizer or for A.C. operation

TCe... Small- Impuise Counters

3, 4, 5, 8, 7 or 8 digits without zero reset — 4, 5 or 6 digits with
manual or electrical zero reset — special execution with auxiliary
contacts or for special drive ratio — 10, 25 or 50 imp/sec

Detailed leaflets on request

SODECO

1211 Geneva 16

(Switzerland)

Telex 22333
Tel. (022) 335500




Lrvamn

T TRos
h

We can provide you with something more than a smile..

. as even the most pleasant smile cannot help you to measure or record. The most it can do is to increase
your blood pressure — but our new series of vacuum gauges THERMOTRON® TM 11/2, TM 12/1 and TM 13/1
provide you with accurate measurements in the range 10 to 10 Torr % mini-instruments at mini-prices — the
result of experience * high meter accuracy (+ 2% full-scale deflection) * rapid optical measuring range
reading * wide-spread scale and two gauge heads for various ranges * Further points of advantage of
these smail compact units: they are fully transistorized * have inexpensive replaceable sensing heads on
interchangeable gauge heads * adjustment is not necessary % and they represent a practical alternative to
messy Hg vacuum gauges * again: the price of this small vacuum gauge is amazingly low * these plus-
points are arguments for the gauges which should weigh more than the sweetest of smiles. Drop us a line. It

pays to find out — though it costs practically nothing.
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talk to you in confidence.

LIRS THF INNOVATOR LINE

The latest in logic? The newest in digital data acquisition
systems? New jdeas are being developed every day here
at LRS. New modules are continually emerging. Modules
that bring unique capabilities to bear on standard experi-
mental problems. Modules that offer the experimenter
exceptional ‘convenience -and ease of use . . . exceptional
versatility and performance at very moderate cost.
[ Time to take inventory, Time to update your technical
data files. Make sure you have the latest information on
the LRS Innovator Line. Use the handy high-speed check-
list, right. If you have a specific problem; your inquiry will
bring prompt and specific application assistance.

OPPORTUNITIES EXIST AT MANY LEVELS here at 1RS for
engineers with experience in high-speed solid state circuits,
both integrated and discrete. If you would like to contribute
to the developmeni of research instrumentation—and see the
results of your efforts advance research efforts throughout the
world—our Chief Engineer, Carl Radmer, would be pleased to

CHECK

For latest information . ... far high.speed information
retrieval . . . just check off areas of interest, clip
page ta your card or letterhead, and mail.

[] AMPLIFIERS & STRETCHERS
7] Dual Gated Puise Stretcher
[T} Gated Pulise Stretcher
1 Dual 2 ns Linear Amplifier, Variable Gain
[} Dual 2 5 Linear Amplifier, Fixed 10X Gain
{1 Dual ‘Scaler Driver

[] comeioence units
[}:4-Fold Logic Unit
{71 buat 3-Fold Legic Unit
) Duat 2-Fold Legic Gate
[T 5-Fold Logic Unit

[ ] oiscriminaToRs
3 ‘buat 100 MHz Fixed Threshold Discriminator
{7} 100 MHz Variable Threshold Discriminator
{"] Dual 150 MHz General Purpose Discriminator
{71 150 MHz Variable Threshold Discriminator

[ ] eanins & Fan-outs
{1, Dual 8-Fold Linear Fan-m
{7} bual 8-Fold Linear Fan-Out
{1:Dual 4:Fold 200 MHz Linear Fan-in
7 ‘Duat 4-Fold 200 MHz Linear Fan-Qut
£ 1:8-Channel 2-Fold Fan-in

[] viME MEASUREMENT DEVICES
[} Analog Storage Time-ta-Height Converter

(] oigiraL DATA ACQUISITION MODULES
7] Guadruple 2-Fold Coincidence Latch

1 6-Channel Gated Colncidence Latch

{7} 6-Channel Fast Output Gated Latch

[ Gated Digitizer

[} Gated 2-Decade Lpgarithmic ADC

[3-Dual 4-Decade Logarithmic ADC

[] Gated 8-Bit Linear ADC
[T 8-Channel 24-Bit Multiscaler

3 4-CGhanne! 12-Bit Multiscaler

{1 Preset Scaler

1 Dual 100 MHz Scaler

{3 Quad 12-Bit Fixed Data Entry Unit
{1 8-Spark Multiple Time Digitizer
[1 80-Spark Muitiple Time Digitizer

(] pieiTaL SYSTEM CONTROL MODULES
7] Readout Control Unit, Automatic Address
{3 Readout Control Unit, Manual Address
{1 Spark Chamber System Readout Control Unit

[_] DiGITAL SYSTEM INTERFACES
{7} Binary to BCD Converter
1 Typewriter Interface
[} Incremental Magnetic Tape Recorder Interface
{71 Bigh-Speed Magnetic Tape Recorder Interface
{7] Computer Interface

D DIGITAL SYSTEM PRINTERS AND DISPLAYS
{7 Modular Line Printer
] 12-Bit Binary Indicator
{7} 24.Bit Binary Indicator
{7} 8-Digit Nixie Display

L R S Innovators In Instrumentation
LeCROY RESEARCH SYSTEMS CORP,

126 North Route 303, West Nyack
New York 19904
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TECHNIQUES DU VIDE

22, avenue Edouvard Herriot,
92-Le Plessis- Robinson ( France)

Composants vides

(pompes primaires, pompes roots, pompes a dif-
fusion d’huile, vannes, appareils de mesure, acces-
soires, groupes de pompage).

Thermique sous vide

(fours a induction, fours & résistance, fours a bom-
bardement électronique, toutes ces installations
étant automatiques et programmées).

Détection de fuite a I’hélium

Chambres de simulation spatiale

Votre maison de confiance pour

Photocopies — Appareils d'éclairage et
dispositif de développement - Papiers
pour photocopies - Installations pour la
photocopie.

Héliographie — Appareils d’éclairage et
machines & développer - Nouveauté:
HELIOMATIC, machine a héliographier
avec VARILUX permettant de faire varier
la puissance d'éclairage - Papiers pour
développements a sec et semi-humides.

Bureau-Offset — Machines-offset et
plaques-offset présensibilisées OZASOL.

Dessins — Machines a dessiner JENNY
et combinaison de dessins - Papiers &
dessin (papiers pour dessins de détails),
listes de piéces, papiers transparents (a
calquer), papier pour croquis.

Installations de reproduction pour hélio-
graphies, impression de plans, photo-
copies, travaux de photographie tech-
nigue, réductions, agrandissements, tra-
vaux de développement de microfilms.

OZALID SA ZURICH

Simtec makes them tough and ‘touchproof’

HIGH PERFORMANCE
COOLED SILICON
LITHIUM DRIFT DETECTORS

ACTUAL SIZE

@ Flectron resolution — 3.8 kev FWHM
@ X-Ray resolution — 600 ev FWHM
@ Sectioned detectors up to 20 mm deep

Detectors have a very thin 0.2 micron window (50
micrograms /cm?) and a leakage current as low as a few
picoamps at 77° K. Window is so rugged it can be wiped
clean of grease or other contamination with a solvent-
dipped swab.

EACH DETECTOR PERFORMANCE-PROVED

e 600 ev FWHM resolution on 14.4 gamma ray with
2 mm and 3 mm deep detectors.*

e 3.8 kev FWHM resolution has been obtained on 974
kev conversion electrons from Bl207, with 3 mm
deep series K detector.*

e 20 kev FWHM resolution on 12 Mev protons with
2 mm and 3 mm deep detectors.*

e The 20 mm deep detectors will stop electrons with an
energy of 8 Mev, protons with an energy of 70 Mev,

Also available:
e Slim rectangular detectors, active over their full width.
e Annular detectors up to 3 mm deep.

e Simtec lithium drift detectors for use at room
temperatures.

o Totally depleted, all diffused.
* Rectangular.

If you're not using Simtec cooled silicon lithium drift detectors now,
write, call or cable for complete information and prices.

* Results obtained using Simtec P-11 preamplifier and M-31 linear
amplifier systems. (Ask us about these too.)

simtec Itd.

‘ 3400 Metropolitan Boulevard E.,
Montreal 38, Canada
Telephone: (514) 728-4527

High Energy and Nuclear Equipment S.A.
2, Chemin de Tavernay,
Grand-Saconnex, 1218 Geneve,
Switzerland.

Tel. (022) 3417 07/34 17 0b
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{51 LIQUID SGINTILLATOR?

The choice |
is easy...

... when made from the world’s most extensive range of solutions.
If you have a very special requirement not covered in the table
below, our highly skilled research team, with over fifteen years of
experience in the field, would welcome the challenge.
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NE 211 78 2.6 |1.248 X | x X 37 Low cost
NE 213 78 137 11213 ] x x X X man Internal Counting ; efcellent P.S.D.
i i properties
NE 214 82 1.216 | x X Internal Counting; high light output
Non-volatile; Filter paper counting,
NE 215 55 1.048 X 40-42 Gte.
NE 218 70 139 |1.32 X X X X 162 Excellent P.S.D. properties
NE 218A 60 1.37 X X X | x Low cost
NE 220 65 138 |1669 | x |10 179 For agueous samples
GEL scintillator for insoluble
NE 221 55 1669 | x |10 , 179 samples
NE 223 58 |71 |1.678 X | X x | x 28 Decalin based
NE 224 80 |27 |1.330 X N X X X 160 Inexpensive; high light output and
’ i transmission
. Insensitive to neutrons ; negligible H
NE 226 20 |33 |0 X X (E) 56,184 content
NE 228 ‘45 211 X (H) High hydrogen content
NE 230 60 |3.0 |0.984% X (2H) Deuterated benzene base
Benzene base (used with NE 226 or
NE 231 68 |2.8 |0.984 X NE 230)
NE 240 67 1.760 | x |17 196 Accepts more water than NE 220
NE 311 65 3.8 {1.701 X X B 76 Neutron detection : natural boron
NE 311A 65 3.7 |1.701 X X 10B | 76 Neutron detection : (0B
. NE 313 62 (4.0 |1.220 X X X Gd | 77 Neutron spectrometry
NE 314 25 |25 (1.244 X Pb Gamma and X-ray detection
NE 316 35 (4.0 |1.411 X Sn Gamma and X-ray detection
Neutron detection: Jackson and
NE 321A 57 5.7 |1.568 X | x 10B | 155 Thomas type
NE 323 60 |38 [1.377 x | x X | x Gd | 77 Neutron spectrometry

For Table of Physical Constants, see 1967 Catalogue, page 5. * i.e. Perspex, Lucite or Plexiglas 1D/C ratio

Complete details of the comprehensive range of organic and inorganic scintillators, semiconductor detectors
and allied electronic equipment, Edinburgh Series units and systems, automatic sample changers and medical
and biological systems available on request.

NUCLEAR ENTERPRISES LTD

Sighthill, EDINBURGH 11, Scotland. Tel.: 031-443 4060 Telex: 72333 Cables: ‘Nuclear, Edinburgh”
Bath Road, Beenham, Reading. Berks., England. Tel.: Woolhampton 2121 Telex: 84475
Associate Companies: Nuclear Enterprises inc., 935 Terminal Way, San Carlos, California

Nuclear Equipment Corporation, 931 Terminal Way, San Carlos, California

Swiss Agents : HIGH ENERGY AND NUCLEAR EQUIPMENT S.A.
2, CHEMIN DE TAVERNAY
GRAND-SACONNEX
1218 GENEVA
Tel. (022) 34 17 07 / 3417 05.
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HOW TO MAKE A BIG COMPUTER SYSTEM
FROM A TINY $10.000 MACHINE?

Simply attach several magnetic tape units to your real
time computer using a SEN interface

Displayed above is an interface to the VARIAN DATA MACHINES 620i computer designed to control up to four (4) IBM 2400
series magnetic tape transports. This interface has an elaborate and convenient data transfer logic. Data flow to or from the
memory is under control of two Address Registers (Trap Transfer). To write a record, for example, the initial and final addresses
of the memory portion from which the data has to be taken are set into the corresponding registers. Then a write instruction is
given and the write process goes along without further program control. The end of each tape operation can be signalized by an
interrupt.

Ask SEN to know more about this interface and to see how it will boost the usefulness of your computer and ease the work of

| SUMMARY OF SPECIFICATIONS

® 7 track IBM Recording ® 8 instruction codes for Read-Write-Tape motion operations

® High or Low Density ® 8 instruction codes status sensing

® Interface assembles BCD or binary characters from @ 3 instruction codes for the Memory Address Registers
machine words (either 16 or 18 bit machine words) @ Interrupt available at the end of each tape operation

N

ELECTRONIQUE

Representatives throughout Europe and The United States
31, Av. Ernest-Pictet / 1211 GENEVA 13 / Switzerland / Tel. (022) 44 29 40
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electronica 68

Internationale
Fachausstellung
elektronischer Bauelemente
: und zugehdriger MeB-und
Fertigungseinrichtungen
Miinchen
7—13.November
1968

Auskiinfte : Handelskammer Deutschland-Schweiz, 8001 Zurich, 41, Talacker, Tél. 25 37 02

Manufacturer for the Construction oo

25 BESANCON

of Electric Furnaces ENCETTN

Continuous belt conveyor furnaces with controlled atmosphere for hot
forming, annealing, brazing, hardening, (bright tempering) carburizing,
carbonitriding (air quenched steel and stainless stell).

Four avec avance automatique pour petites pieces

Forno con avanzamento automatico per piccoli pezzi
Horno con antelacion automatica para pequefias piezas
Furnace with automatic advance for small pieces

Ofen mit antomatischem Fliessband fiir kleinere Stiicke
DnLP DponY PUNILIN BITP Oy 1)

Piec z automatycznym wysunigciem dla drobnych czgsei
ITeys ¢ aBTOMATHYECKMM BBICTYIIOM AN MENKHX YacTei

Export to the whole World.
Supplier : Industry, Universities,
Schools, Aeronautic, Aerospatial. Fig. 3
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ELECTRONKS

TDC 16BIT

&

THRESHOLD RESET

Great Britain: 36 East Street, Shoreham-by-Sea,
Sussex

Telephone 4305

Germany: Verkaufsbiiro Miinchen, Kaiserstr. 10,
D-8000 Miinchen 23

Telephone 34 80 16

France: Sorelia Electronique, 150 rue de Chatou,
92 Colombes

Telephone 782.16.39-782.32.79

HIDAC means easy and
reliable high speed data

acquisition !

The HIDAC system applies to spark chambers, hodoscopes, spectrometers
and time of flight measurements. It is kept up to date even in some years
by the permanent introduction of new modules, which helps to automise

and expand your experiment.

Time to Digital Gonverter 909

The TDC 909 consists of two inde-
pendent channels for digitizing the
sonic transit time of spark cham-
bers. It consists of a special discri-
minator input-circuit giving low jitter
triggering of the subsequent 16 bit
binary scaler, which counts the pul-
ses from a clock-generator with a
maximum speed of 20 MHz. The
threshold of the input-discriminator
is variable from 0,5 to 4,5 Volt in
steps of a 0,5Volt. For multiple-spark-
detection with wire-spark-chambers,
a special overflow-output is provi-
ded, by passing the second and all
the following pick-up signals, which
can be used to trigger second or
further channels. In this way there
is no limit to the multiple-spark-de-
tection by switching TDC’s in cas-
cade. The double-spark-resolution
is 0,5 us or 2,5 millimeters for wire-
spark-chambers. Using the LOOK-
button the contents of this 16 bit
binary scaler are displayed on the
central control unit in decimal form.

The HIDAC Data Acquisition System
is designed for collection of all
data in experimental high and low
energy nuclear physics. Many spe-
cial units are available for particu-
lar applications, such as recording
of data from spark chambers, Ho-
doscope-arrays, time-of-flight mea-
surements, pulse-height information
and counting-rates up to 100 MHz.
This equipment was conceived from
the many special units over the last
few years, together with the latest
requirements for ON-LINE control.
Our programme does not only con-
sist of a single component for the
system, but we have a fully integra-
ted range from spark chambers to
interface of computers. We do not
claim to have developed this system
entirely ourselves, but with the help
of our many customers it therefore
covers most the requirements in the
field.

On the left one the modules is
introduced.

ELECTRONICS
Switzerland: Heidenhubelstr. 24,
Solothurn
Telephone 065/2 85 45
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Now meet the oscilloscope

with

Hewpak AG

20, Zircherstrasse 54, route des Acacias
8952 Schlieren, Zurich 1211 Geneva 24

Tel. (051) 8818 21 Tel. 4379 29

2. ...a storage scope

1. 1t's a truly
lightweight scope

plug-in

versatility...

3. and a variable

which is
three scopes
In one:

persistence scope.

For the first.time, storage and variable persis-
tence are brought together in a high-frequency
scope.The 181A has 100 MHz bandwidthat10mv
sensitivity. What's more, this plug-in scope is
compact and portable.

Exclusive design. Storage is achieved by means
of the exclusive HP mesh design. You can store
traces for more than an hour. Store them over-
night or for weeks if the scope is turned off,

See slow signals...or check signal trends while
making circuit adjustments. You can vary per-
sistence from 0.2 sec. to more than a minute.

Leadership. The new 181A again demonstrates
Hewlett-Packard’s consistent leadership in
scope design. Take time domain reflectometry,
or sampling scopes. Both are solid HP contri-
butions. And the first variable persistence
oscilloscope carried the HP name. In scores of
other instances HP has significantly contributed
to the development of the oscilloscope as you
know it, and use it today.

Drop us a line, or just pick up your phone. Ask
for the 181A data sheet.

Price: $1890 (fob Zurich/Geneva).Excl. duty.

HEWLETT @ PACKARD

C181A

the 181A from HP



More than coincidence. Qur new C144/N performs
ction you want. C, ,AC, A , Al

f
A

*AB = A and B, AvB = A or B

NUCLEAR INSTRUMENTATION

MODEL C144/nN .
wES”
S JINCIDENCE NORMAL ~ MAJORITY 1 2 3 MAJORITY O(L;TZP(‘)J(}QI/\S/'EESH
o MODE o 40 [EVEL 2
INPUTS MLIDE o
: COINC
INPUTS
.| UPDATING A(A)ALF{IIF;JEES
A =] "| DISCRIMINATOR| |
P I W\
= ) i ik e
B LOGIC =) Gveriap our 1
C —}—»{  CIRCUITRY —= K (AND) E FG HG H
B YES YES  YES
D T OVERLAP OUT
<—E < (NAND) OUTPUTS
INEI—T GATED & o NOT GATED
VETO ;
our 4————— BIN'
GATE
Four direct-coupled coincidence in- eration chosen by front panel switch.
puts. Front panel locking toggle One-fold, two-fold, three-fold, or four-

switches select participating inputs in fold NORMAL operation. 1-, 2-, or
NORMAL mode; all inputs participate 3-out-of-4 MAJORITY operation. Re-
in MAJORITY mode. Input pulse pair generated YES output signals are pro-
resolution better than 5 nsec. Direct- duced by an updating discriminator
coupled, protected VETO input oper- which follows the OVERLAP output.
ates in both NORMAL and MAJORITY YES signal means, “YES, the logic re-
modes; buffered VETO output. Dual quirements were satisfied.” The width
OVERLAP output provides AND signal; of YES output signals may be preset
Dual OVERLAP provides NAND signal. over the range 5 to 200 nsec by a high
Minimum input required for full OVER- resolution locking front panel control.
LAP output <2 nsec. Switch selected Two Dual YES outputs and a Dual YES
bin gating. NORMAL or MAJORITY op- output for high fanout.

SER. 5362

Write or call for detailed specifications. EG&G, Inc., Nuclear Instrumentation Division, 40 Congress Street, Salem,
Massachusets 01970. Telephone: (617) 745-3200. Cables: EGGINC—SALEM
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Nanologic 150:

9 ns Pulse Pair Resolution
and

Nanologic 150 is the highest performance
counting/logic NIM system commermally avail-

able. It accepts asyn-
chronous inputs at
rates to at least 200
MHz and at that rate
it provides continuous
burst resolution of 5
ns or better. All func-
tions and specifica-
tions of all fifteen plus
modules apply at the
specified 200 MHz

200 MHz

ns applies at the maximum input rate as well
as at any input rate below. Not only are the

written specifications
for Nanologic 150
better but perform-
ance under compara-
tive test conditions
has proven conclusive-
ly that Nanologic 150
quite easily outper-
forms other systems.
Let us prove it!

Please write or phone

rate. AIll functions and speC|flcatlons Coinci- Applications Engineering for applications assist-

dence resolution specified, for example, as 1.5

CHRONETICS

U.S.A.:

ance, technical data and/or a demonstration.

500 Nuber Avenue, Mt. Vernon, New York (914) 699-4400 TWX 710 560 0014

Europe: 39 Rue Rothschild, Geneva, Switzerland (022)31 81 80 TELEX 22266




