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The European Organization for Nuclear Research, more commonly
known as CERN (from the initials of the French title of the original body,
‘Le Conseil européen pour la Recherche nucléaire’, formed by an Agree-
ment dated 15 February 1952), was created when the Convention establish-
ing the permanent Organization came into force on 29 September 1954.

In this Convention, the aims of the Organization are defined as follows:
‘The Organization shall provide for collaboration among European
States in nuclear research of a pure scientific and fundamental
character, and in research essentially related thereto. The Organiza-
tion shall have no concern with work for military requirements and
the results of its experimental and theoretical work shall be published
or otherwise made generally available.’

Conceived as a co-operative enterprise in order to regain for Europe a
first-rank position in fundamental nuclear science, CERN is now one of the
world’s leading laboratories in this field. It acts as a European centre and
co-ordinator of research, theoretical and experimental, in the field of
high-energy physics, often known as sub-nuclear physics or the physics of
fundamental particles.

High-energy physics is that front of science which aims directly at the
most fundamental questions of the basic laws governing the structure of
matter and the universe. It is not directed towards specific applications —
in particular, it plays no part in the development of the practical uses of
nuclear energy — though it plays an important role in the education of the
new generation of scientists. Only the future can show what use may be
made of the knowledge now being gained.

The laboratory comprises an area of about 80 ha (200 acres), straddling an
international frontier; 41 ha is on Swiss territory in Meyrin, Canton of
Geneva (the seat of the Organization), and 39.5 ha on French territory, in
the Communes of Prévessin and St.-Genis-Pouilly, Department of the Ain.

Two large particle accelerators form the basis of the experimental
equipment:

— a 600 MeV synchro-cyclotron,

— a 28 GeV proton synchrotron,
the latter being one of the two most powerful in the world.

The CERN staff totals about 2300 people.

In addition to the scientists on the staff, there are over 360 Fellows and
Visiting Scientists, who stay at CERN, either individually or as members of
visiting teams, for periods ranging from two months to two years. Although
these Fellows and Visitors come mainly from universities and research
institutes in the CERN Member States, they also include scientists from
other countries. Furthermore, much of the experimental data obtained with
the accelerators is distributed among participating laboratories for evaluation.

Thirteen Member States contribute to the cost of the basic programme of
CERN in proportion to their net national income:

Austria (1.90 %) Italy (11.24 %)
Belgium (3.56 %) Netherlands (3.88 %)
Denmark (2.05 %) Norway (1.41 %)
Federal Republic Spain (3.43 %)

of Germany (23.30 %) Sweden (4.02 %)
France (19.34 %) Switzerland (3.11 %)
Greece (0.60 %) United Kingdom (22.16 %)

Poland, Turkey and Yugoslavia have the status of Observer.

The 1966 budget for the basic programme amounts to 149670000 Swiss
francs, calling for contributions from Member States totalling 145 860 000 Swiss

francs.

Supplementary programmes, financed by twelve states, cover construction
of intersecting storage rings for the 28 GeV accelerator at Meyrin and studies
for a proposed 300 GeV accelerator that would be built elsewhere.



32nd Session of Council

The following pages cover the major topics from the Council Meeting held at CERN on 15 and 16 June.

Progress Repert

The Director General presented the Progress Report
of the Divisions, covering the work at CERN from
November 1965 to May 1966. Information which has
already ‘been given in CERN COURIER during this
period will not be covered here again in much detail.

The Physics Programme

Professor Gregory remarked on the growing demand
from teams of scientists in the member States to use
the CERN accelerators. The increase has been very
marked over the past year and particularly so for
experiments using electronic counters. 19 experiments
of this type had been accepted for the research pro-
gramme on the proton synchrotron; four of them
involved teams completely composed of scientists from
outside CERN and another nine were mixed CERN-
outside teams. This growing demand by visiting teams
for the use of CERN facilities is a health sign of the
vitality of the Laboratory, Professor Gregory said.
Professor Gentner (Fed. Rep. of Germany) also wel-
comed this trend as a very good development for the
training of young physicists.

Substantial results came from the few weeks running
at the PS and from analysis of last year’s runs. Notable
contributions to the Conference on High-Energy Two-
Body Reactions at Stony Brook, New York (22—23
April) included the observation of strong polarization
effects in n"p scattering at high energy and in the n™p
charge exchange process, the backward scattering of
3.5 GeV/c pions on protons, and antiproton-proton
charge exchange scattering. The Director General
said that he was very pleased to see that the scale and
quality of the European contribution to the Conference
matched that of our American counterparts.

The 2 m hydrogen bubble chamber took about
300 000 photographs in November and December.
1 200 000 photographs were taken in its first full year of
operation.

Tests started in January to see whether the chamber
can be modified for fast cycling. If the speed of the
expansior{ — compression cycle can be increased it may
be possible for example to take two or three sets of
pictures at each pulse of the PS. The stainless steel
piston in the pressure system, which was still in good
condition after functioning for some 2!/> million cycles,
has been replaced by a piston made from titanium.
This has the same strength as the stainless steel piston
but reduces the weight of the assembly from 100 kg to
70 kg requiring less total energy in the cycle. This will
be important for fast cycling. Another indication of the
scale of operation at the bubble chambers is the fitting
of a system to recover the silver from the development
of the bubble chamber film. Several hundreds of
kilograms of silver are expected to be recovered each
year.

The 1.2 m heavy liquid bubble chamber has been
prepared for the experiment to look for the decay of
K¢, into two neutral pions. This involved various
modifications to the chamber including the installation
of a vacuum pipe running through the centre (where
the K meson decays to be observed will occur) and a
suspended mirror to enable the cameras to see round
the pipe. The magnet has been overhauled ‘and parts
of the cooling system replaced. A temporary arrange-
ment to examine the possibility of using the ‘Scotchlite’
illumination method in the chamber is being prepared.
For the coming experiment, the chamber was moved
from the North to the South Hall; this involved
clearing some 2000 tons of concrete and 5000 tons of
steel shielding in the South Hall.
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The work of the Theoretical Study Division has
continued to concentrate on the major problems which
have emerged in sub-nuclear physics research over
the past few years. Group theory, especially attempt-
ing to reconcile SU (6) symmetry with relativity theory,
remains under investigation but the search for higher
symmetries of the strong interactions has taken second
place to studies of the ‘algebra of currents’.

Other topics under study in the Division include high-
energy collisions (the revived Regge pole model, the
‘shadow’ model, the simple impulse-approximation
quark model); phase shift analysis; electromagnetic
and weak interactions; analyticity and axiomatics; and
nuclear structure.

The data processing operations and the computing
service are beginning to show signs of smooth operation
after going through a difficult period. A planned
programme of engineering improvements by CDC on
the 6600 computer is due for completion in July and in
September the computer will be subjected to the
‘quality assurance’ tests used on the current production
machines. Considerable work remains to be done on
the operating system, the development of routine
operation and maintenance procedures and on bringing
several ‘real time’ devices into simultaneous operation.
The backlog of work which has accumulated over the
past year has also to be cleared. (The future plans for
the CERN computing system were given in the last
issue of the COURIER, p. 90.)

The flying spot digitizers (see CERN COURIER,
vol. 6, no. 1 (January 1966) p. 7) HPD Mark I and
Luciole 66 are now in regular operation on-line to the
6600 computer, with the HPD scheduled for an average
of 12 hours per day. Two IEPs (instrument for the
evaluation of photographs) are now connected on-line
to the 6600 and an order has been placed for a CDC 3100,
to be delivered this summer, to be used for on-line
operation of the IEPs.

The accelerators

Research at the 28 GeV proton synchrotron was
interrupted in February by the breakdown of the
magnet power supply. Of the 2260 hours scheduled
for physics, 43.5% was lost. Fortunately the 3!/
months taken to repair the power supply, included
six weeks already planned for a shut-down and the
opportunity was taken to do a considerable amount
of extra work around the machine which could not
have been fitted into the six weeks.

For example, a rapid and intensive re-evaluation was
done of all the plans for beams from the PS especially
in the East experimental hall. This was also influenced
by the unsatisfactory performance of the r.f. separated
beam (ul) to the 2 m hydrogen bubble chamber which
allowed through too many unwanted particles. An
improved version (u3) of this beam, with better
momentum definition, has been set up. The ejected
proton beam (e2), taken from straight section 58 of the
PS, can use slow or fast extraction. (See CERN
COURIER, vol. 5, no. 10 (October 1965) p. 148.) It has
been arranged to provide a slow ejected beam for a
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Adjustments being made on the compression side of the CERN
heavy liquid bubble chamber. The chamber has been moved
to the South Hall for an experiment on K meson decay, which
involved major modifications to the chamber.

large electronic experiment on proton-proton scatter-
ing, and fast ejected beams to produce a 2.4 to 5 GeV/c
K-meson beam (m6) for the 2 m chamber and a
1 GeV/c n meson beam for an emulsion experiment.
Plans are also under way for the use of a new slow
extracted beam from straight section 62.

The major part of the huge steel filter for the new
neutrino beam has been constructed. Most of the
components of the extracted proton beam for the
neutrino experiment which are inside the synchrotron
ring were installed during the machine shut-down and
the components which are inside the beam tunnel will
be installed towards the end of the summer. The
general plan of the installation for the CERN heavy
liquid bubble chamber and Gargamelle, the large
(10 m?) heavy liquid chamber under construction in
France, both of which will be used in the neutrino
experiments, has been settled.

After a period of disappointingly low beam intensities
from the PS, beams of 10! protons per pulse were
achieved once more at the end of 1965 when a multi-
turn injection system was brought into operation.
During the shut-down a new pre-injector incorpor-
ating a duoplasmatron ion source followed by a short
accelerating gap was installed and resulted in the first
100 mA beams from the linac (as reported in the last
issue of the COURIER).

To obtain the best use of the accelerated protons
work continues on installing versatile target and ejec-
tion systems in the magnet ring. The aim is to be
able to use several internal targets and ejected beams
in one machine cycle. One limitation has been the time
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taken to move a target head into or out of position
and a new unit is being developed to reduce this time
from 70 ms to 20 ms for a 20 gm target head.

The increasing versatility of the machine brings
complications in machine operation and an IBM 1800
computer and a data acquisition system have been
ordered to help in machine operation.

The breakdown of the PS threw an additional burden
on the use of the 600 MeV synchro-cyclotron which
provided test facilities for eight additional teams
during this time on top of its planned programme of
research. As many as 13 teams used the SC in one
week and up to 10 ran simultaneously. Full use had
to be made of all the possibilities of beam sharing and
time sharing.

The machine operating schedule was reorganized
into periods of a fortnight continuous running, omitting
a weekly maintenance. This gave a 7!29% gain in
experimental time. 2781 hours were available for
physics research with 2281 hours used for ‘parasiting’.

Following modifications to the machine r.f. system
a 259 increase of the internal proton beam was
achieved. Also during this time a small synchro-
cyclotron, which is to be used to study the problems
occurring at the central region of the machine, was
brought into operation.

Construction of the underground tunnel nearing completion
at the synchro-cyclotron. The tunnel will take an external
proton beam from the machine through the foundations of the
SC building to the new underground laboratory of the
ISOLDE (Isotope Separator On-Line Development) project.
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300 GeV

As mentioned in the report of the last Council
Meeting, the European Committee for Future Acceler-
ators (ECFA) has been reconvened, under the Chair-
manship of Professor Amaldi (Italy), to consider the
European high-energy physics situation as it has
developed since the first ECFA presented its conclusions
(the ‘Amaldi Report’) in 1963. Two full meetings of the
new ECFA have been held this year and in addition
the Committee set up two Working Groups — the first
to consider relations between national and international
Laboratories; the second to look again at the proposed
design of the 300 GeV accelerator (recommended in
the Amaldi Report) and at the possibilities of its
experimental exploitation.

Conclusions of ECFA

Professor Amaldi made the following report to the
Council:

Both the Working Groups have made interim reports
to the Committee and, though the work of ECFA and
the Groups still continues (the final report will be
presented in a year’s time), the Committee felt itself to
be in the position already to present the following
conclusions to the Council —

‘1. The conclusions of the Amaldi Report are still
essentially wvalid, for both the ‘summit’ and the
‘base of the pyramid’ programmes.’” (The summit
programme concerns the intersecting storage rings
at CERN and a new proton accelerator of a very
high energy. The base of pyramid programme
concerns national or regional projects for meson
factories, a high-energy electron machine, etc.)

‘2. The Committee expresses its satisfaction that some
of the high-energy facilities recommended or
envisaged in the Amaldi Report have been authorized
in the meantime, namely the ISR for CERN/Meyrin,
the meson factory at Zurich, the 2.5 GeV electron
synchrotron at Bonn and the electron storage rings
at Frascati’ (The Zurich machine was described in
the last issue of CERN COURIER, p. 93; the machine
at the Physics Institute at the University of Bonn is
scheduled for completion in 1967; the Frascati rings,
called Adone, are (1.5 + 1.5) GeV and are expected
to begin operation at the end of this year.)

‘3. The Committee considers it of the utmost importance
to keep Europe in the forefront of high-energy
physics. It therefore urges all member States to
implement further the programme of high-energy
facilities as recommended in the Amaldi Report
brought up to date to take account of progress in
the field, as set out in more detail under 4 and 5
below.

4. The 300 GeV project remains the primary objective
of the international high-energy programme in
Europe. While some aspects of the project are still
being studied, it appears however that the main
characteristics of this accelerator should correspond
to the design by the Study Group of CERN based
on the recommendations of ECFA in 1963. The
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Committee therefore urges the member States to
authorize this project at the earliest possible date.

5. In order to profit fully from the ‘summit pro-
gramme’, Europe will need the support of powerful
schools of high-energy physics spread over the
member States, working in intimate contact with
the universities and having at their disposal adequate
research tools as is the case in the United States.
This is the aim of the ‘base of the pyramid’ pro-
gramme recommended in the Amaldi Report.
Therefore the following steps impose themselves:

a. More of the national or regional facilities of the
type recommended in the Amaldi Report should
be constructed as soon as possible. This appears
to be the task of the larger member States, or of
groups of small member States. All these Labo-
ratories should be open to European physicists.

b. The improvements programme of CERN/Meyrin
will allow an increase in quality and quantity of
the experiments performed at the Laboratory.
There is a very healthy trend towards an increase
in the number of outside groups participating in
the CERN experiments. In order to carry out
this programme, the member States should sup-
port their own scientists adequately so that they
can avail themselves efficiently of the opportuni-
ties offered by CERN and other large Laboratories.
A preliminary study of this point suggests that
such adequate support is not possible unless a
country spends at least as much money internally
on high-energy physics as it contributes to CERN.

Since the number of high-energy physicists is
increasing at least as fast as predicted in the Amaldi
Report, there will be no problems of manpower
even if a sizeable fraction of students move into
other fields after training in high-energy physics.’

Professor Puppi, speaking as Chairman of the
Scientific Policy Committee, endorsed the ECFA con-
clusions. He said that the project has a sound technical
basis, a large measure of support from the European
physicists and that a number of suitable sites for the
machine had been found. He urged the Council to
undertake practical steps to implement the project.

The site requirements

On the burning question of the site for the proposed
accelerator, a large, detailed, preliminary report
(CERN/644) has been prepared, entitled ‘Proposals by
the CERN member States for a site for a European
300 GeV proton synchrotron’. The report gives an
account of the investigations which have been under
way since 1962. It presents various important features
of the site proposals which are now under active study
without attempting to draw any conclusions about the
relative merits of the sites.

The introduction to the report emphasizes that the
300 GeV project, involving a tenfold scaling up of the
largest existing accelerator, is near the limit of what
is technically feasible. Every component of the
machine needs to be chosen to give maximum reliability
and one of the most important components is the site.
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The main requirements are summarized as follows:

1. It must be sufficiently large to accommodate the
machine (2.4 km in diameter) with its experimental
areas and have scope for possible future extensions
of the Laboratory. (This is in accord with the
Amaldi recommendation that the 300 GeV machine
should be the backbone of high-energy physics in
Europe in the years 1975—90 and therefore should
have ample possibilities for extensions such as
storage rings. The minimum area of the site is set
at about 20 km? with a minimum width of 3.5 km.)
It must be reasonably flat (horizontal to within about
20 m over a substantial fraction of the area is recom-
mended).

2. The ground must be extremely stable under all
circumstances. (The magnet ring with a total
circumference of 7.5 km needs to be placed on a
foundation stable enough to guarantee that misalign-
ments stay within 0.15 mm over about 100 m. Arti-
ficial foundations for this precision, on this scale,
have never been constructed and the best solution
is to rely on the stability of the ground itself. The
more rocky types of ground such as limestone,
granite, sandstone, etc., are considered to be good
provided that the ground is homogeneous, free from
strong seismic activity and with ground water level
low enough not to cause instabilities.)

3. There must be sufficient primary services to run and
exploit the accelerator. (For electrical power,
10 MW of installed capacity would be required
immediately, 100 MW in 8 years when the synchro-
tron begins operation, and possibly up to 300 MW in
15 years if for example storage rings are built. For
copling water, 0.1 m3/sec would be needed initially
and perhaps 2 m3/sec in 8 to 15 years.)

4. The location must be such as to facilitate the con-
struction and later the running of the Laboratory
(this refers to the proximity of roads, an airport and
a railway station, and also the availability of appro-
priate local industries, local labour, etc.)

5. The place must be such that it attracts the expert
staff necessary to construct and operate the Labo-
ratory. (As many as 15000 people, including staff
and their families, can be expected to be brought
to the area around the Laboratory. The existence
of a town or towns nearby, which can absorb this
increase in population, is important. Also the more
attractive the area, the more likely it is that staff
will be easily recruited. This takes in such things
as educational and cultural facilities, language,
standard of living, climate, recreational facilities,
etc.)

Site investigation

Since 1962, over 140 places have been considered in
an informal way but most were found unsuitable. In
response to the request for official offers from member
States, made by the Council in June 1964, 22 proposals
were received. In most of the States who originally
offered several sites, one site was the subject of
immediate investigation, with the result that 12 sites
in 9 States are under active study. These are shown
in Figure 1. (Of these sites, Asphropyrgos, near Athens



Figure 1. The locations of the twelve
sites, offered by member States for
the proposed 300 GeV accelerator,
which are under active study.
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in Greece has been put forward only recently and
geological investigations have just started.) The Com-
mittee of Council decided that further studies should
be restricted to one site in each member State. It has
been agreed that in Italy this site will be Doberdo, and
in Germany the conclusion of a national group of
experts is awaited.

A questionnaire was sent to all the member States,
who were putting forward sites, with 23 questions
covering the various topics listed above and replies
have been received and incorporated in the report. On
all the sites intensive geological and geotechnical
studies have been carried out in accordance with a
programme worked out between CERN specialists and
national experts. Discussions have been continued with
national authorities on all the associated facilities —
electricity, water, transport, industries, labour, housing,
schools, etc.

Several Council members stressed that it was
important that information coming from the different
sites should be strictly comparable. It is to this end,
that some of the more detailed studies will be carried
out by the same team of people from CERN and, because
of the volume of work involved, it is important to
keep the number of sites as small as pessible.

The next steps

Discussion has been going on in the Committee of
Council concerning the Convention for the proposed
Laboratory. There are two possibilities — that the
present CERN Laboratory and the 300 GeV Laboratofy,
while being executively autonomous, be brought under
the same umbrella by making a minimum of changes
to the present CERN Convention, or that a completely
new Convention be drawn up for the new Laboratory.

The first: alternative, which avoids duplication of
Councils and Committees and provides for simpler
coordination of European policy, will be pursued as the
basis for present discussion; a draft of a suitably
rewritten CERN Convention will be prepared in the
next month to be discussed at a special meeting of the
Committee of Council on 29 July and then sent, with
accompanying information, to the Governments of the
member States. It is hoped that at the Council Meet-
ing in December 1966, Governments will express a
preference, or even give a decision, as to which of these
courses should be followed.

The following sequence of events is seen as a
realistic programme for implementing the 300 GeV
project —

Presentation of the final documents to
the Council and from there to European
Governments.

June 1967

December 1967 Agreement in principle to the building
of the acceleratcr; selection of the site.

1969 Start of construction work on the site.

108

Improvements Programme and ISR

Professor Gregory reported on the progress of the
improvements programme for the proton synchrotron
and its associated experimental equipment.

The new power supply for the PS, which will allow
the machine to operate at a higher repetition rate, will
be installed in a year’s time. The Director General
pointed out that there is a tendency to demand higher
energy secondary beams. This involves running the
PS at full energy when the repetition rate is only
1 pulse every 5 seconds; the new power supply will
greatly improve this situation. Work is also progress-
ing satisfactorily at Saclay on the large heavy liquid
bubble chamber, Gargamelle, and at CERN on the
three additional accelerating cavities for the magnet
ring. Other topics being pursued in connection with
the development of experimental techniques include
superconductivity, where it is intended to increase the
scale of activity in the future.

For the second stage of the improvements programme,
it has been decided that the TART system (see CERN
COURIER, vol. 6, no. 4 (April 1966) p. 63) has advantages
over a higher energy linac and detailed studies are now
under way.

A study group of scientists, engineers and technicians
from Ecole Polytechnique and Saclay (France), DESY
and Heidelberg (Germany) and from the CERN Track
Chamber Division was set up at the end of 1965, to
establish the dimensions and optimum configuration
for a very large hydrogen bubble chamber given certain
scientific, technical and financial conditions. The
group has proposed as the best solution a cylindrical
chamber with an interior diameter of 3.5 m and a
volume of 30 000 1. Other components of the proposed
system are a superconducting magnet to produce a
field of 30 kG in the chamber; ‘fish-eye’ lenses and a
‘Scotchlite’ illumination system. The group is pre-
paring a report for the Council and if this project is
approved at the end of 1966, construction could start at
the beginning of 1967.

The Intersecting Storage Rings Division was set up in
January of this year to carry out the construction of the
ISR and is planned to grow to 170 staff by the end of
1966. The study of the 300 GeV project remains in the
Division since many of the staff have been involved in
both projects.

More and more parameters for the ISR have been
fixed or the limits for possible variation narrowed.
After a review in the Autumn of 1965 a structure was
decided which is very similar to that in the main ISR
report (AR Int. SG/64-9). Magnet model I was com-
pleted in December and measurements ‘with the model
are continuing. Most of the basic development work
with the first high-power, full-size model ¢f an ISR
rf. cavity is nearing completion. Various vacuum
pumps are being tested with emphasis on performance
between 10 and 107 torr. Beam transfer problems,
control systems and the general site layout continue to
be studied. Preliminary work on the site (main service



Survey measurements being taken on the
ISR site at the end of May. The sun-
shade was an essential part of the equip-
ment in the intense heat.

tunnel, main drain and road) has started; geodetic
monuments for the survey for the civil engineering
are installed and survey measurements began at the
end of May. The civil engineering contract has been
approved by the Finance Committee and major work
on the site will begin this month.

A working party has been set up to look at the
problems of experimentation at the intersecting storage
rings and has already arranged six seminars on this
topic. Detailed discussions led to a change in the pro-
posed experimentgl areas to give greater flexibility.

Professor Amaldi took up the suggestion that the ISR
could be used for electron storage and colliding beam
experiments. He said that the possibility of using the
rings also for electron-electron (4.5 GeV energy in
each beam) or electron-proton experiments is extremely
interesting and should be taken into consideration.

Dr. Johnson pointed out that work with electron
beams would involve such things as an electron injector
and more r.f. power capability. It seemed reasonable
to introduce these additional facilities only after
experience with proton-proton experiments. However
because of this possibility, care was being taken in the
design of the ISR not to build anything into the machine
which would exclude electron experiments at a later
date; for example, the magnets were being constructed
so that they could operate at the lower field levels
required for electron beams.

CERN Reorganization

The Council approved a reorganization of the struc-
ture of CERN internal management, proposed by the
Director General. Previously, four Directorate Mem-
bers and twelve Division Heads were responsible

immediately to the Director General. In the new
organization seven Departments have been created to
incorporate the existing Divisions and the functions of
the Directorate.

The Departments are as follows:

1. Physics I, Director Prof. Paul — includes Nuclear
Physics Division (Leader Prof. Preiswerk), and the
Synchro-cyclotron Division (Leader Dr. Brianti).

2. Physics II, Director Prof. Peyrou — includes Track
Chambers Division.

3. Theoretical Physics, Director Prof. Van Hove —
includes the Theory Division (Leader Prof. Prentki).

4. Proton Synchrotron, Director Dr. Germain — includes
the Proton Synchrotron Division (Leader Dr. Stand-
ley) and the Nuclear Physics Apparatus Division
(Leader Dr. Ramm).

5. Applied Physics, Director Dr. Hine — includes the
Data Handling Division (Leader Dr. MacLeod).

6. Intersecting Storage Rings, Director Dr. Johnsen —
includes the ISR Division.

7. Administration, Director Mr. Hampton — includes
Personnel Division (Leader Mr. Ullmann), Finance
Division (Leader Mr. Tiéche), Site and -Buildings
Division (Acting Leader Mr. Tirion) and certain
other small sections.

The Council also confirmed the appointment of Prof.
G. Puppi as Chairman of the Scientific Policy Commit-
tee (see CERN COURIER, vol. 6, no. 3 (March 1966)
p. 44).
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BOOKS

Lie groups for pedestrians, by Harry J. Lipkin (Amster-
dam, North Holland Publishing Company, Fls 18).

Not only do
they live in danger of being run down by more powerful

Pedestrians have a hard life these days.

means of transportation, they also take much longer to get
anywhere. There are three possible attitudes to this situ-
ation. The first is the fruitless reaction to envy those who
sit in the motor cars, trains and jet-planes. The second is
much better: to be content with walking and to enjoy each
beautiful detail on the way. Perhaps, luckiest of all are
those who belong to the third group of people: those who

can own a car but still enjoy a walk for its pure pleasure.

This book for pedestrians has been written by one belong-
ing to this last class for the benefit of the second class
(there is no help available for the first one): it is worth
reading also by those used to travelling by car — it might
encourage them to use their feet occasionally.

But let us turn to the physics. On the molecular, atomic,
nuclear and ‘elementary-particle’ level, the word ‘physics’
means essentially quantum mechanics. In quantum
mechanics physical states are characterized by a set of
namely the numbers, which are

numbers, quantum

the eigen-values of (in general) conserved

The operators constitute a Lie algebra and the Lie algebra

operators.

generates a Lie group — the symmetry group of the
considered physical system. Therefore Lie groups are an
integral part of all quantum mechanics; in particular when
applied to atoms, nuclei and elementary particles. No
physicist, pedestrian or car driver, can avoid encountering
Lie groups when dealing with objects that require a

quantum-mechanical description.

Most physjcists in fact have already met a Lie group and a
Lie algebra without noticing it: the three angular momentum
operators Jx, Jy, Jz, constitute the basis of a Lie algebra,
namely the Lie algebra of the rotation group. All the theory
of the-rotation group (all its representations, Clebsch Gordan
coefficients and so on) is implicitly contained in the three
equations [Jx, Jy ] =1iJz; [Jy, Jz ] = i)x;[Jz, Jx ] =in,
And all the multiplet structures (the j-m-states), selection
rules, branching ratios for various reactions, coupling
coefficients, level splittings, etc. can be derived from the
above commutation rules without ever mentioning the words
group, representation, character, reduction to irreducible
representations snd similar ones that frighten the pedes-
trian. And that is why he can become familiar with all
these things and enjoy the whole heautiful landscape without
needing more than heavy boots and good will — and time.

Admittedly, there are Lie algebras more complicated
than the angular momentum algebra, but all of them share
the property that there are a finite number of basic
elements L1, Ly, ... Ln with commutation relations [Li, Lr] =
Clir L1 (sum over ).
recently attracted much interest, is that of SUs.

One of these Lie algebras which
But there
are many others which have applications in physics. It is
remarkable that a Lie algebra may be of physical importance
even if the corresponding Lie group is not a symmetry group
of the physical system under consideration.

Lipkin takes the pedestrian-physicist by the hand, shows
him in a gently way that he has known at least one Lie
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algebra ever since he learned to walk and tells him not to
be afraid of the others. He then introduces some of the
others, always stressing the analogy to the angular momen-
tum algebra. A lot of attention is given to the SUs algebra,
where it turns out that results can be obained by looking
not at the whole algebra at once, but rather at the algebras
of two of its subgroups. These algebras namely isospin
and U-spin (or V-spin) are the same as for angular
momentum. )

The book is worthy of its title; but a pedestrian who
wants to read it, should really be a passionate pedestrian.
He will have to work himself through the book, not just
But there is no book in the world which teaches
you in three hours what it took the author three years to

read it.

learn.

In the last appendix there appears a footnote, which
illustrates that Lipkin is not only a good guide on the long
and sometimes difficult walk, but also one who does not
claim to be infallible himself. We read: ‘However, once a
convention is chosen, confusion and errors are avoided by
using the same convention throughout a particular calcul-
ation’. And Lipkin adds the footnote: ‘Do not believe this
sentence. There are always confusion and errors. You
have to live with them’.

R. Hagedorn

Cheminement des particules chargées (The Penetration
of Matter by Charged Particles; An introduction to the use
of radiation in physical chemistry — vol. 1) by Y. Cauchois
and Y. Héno (Paris, Gauthier-Villars et Cie, Ed. 1964;
Fr. 52.—).

This volume is the first of three, which the publishers
(Gauthier-Villars) plan to publish in the series ‘Monographs
on Physical Chemistry’, dealing, as fully as the present state
of knowledge permits, with the vast problem of the inter-
action of radiation with matter. The word ‘radiation’ is
taken as covering both high frequency electromagnetic
radiation (X and y) and beams of charged (o, f or p) and
neutral particles, with energies ranging from a few tens of

keV to extreme relativistic energies.

This first volume deals essentially with the laws concern-
Their
individual behaviour is considered first by concentrating on
elastic and inelastic collisions, and on energy losses by
bremsstrahlung and by the Cerenkov effect; this is followed

ing the attenuation of charged particles in matter.

by a general study of total energy losses, scattering and
straggling laws and particle tracks of thicknesses traversed.
At the same time, the authors consider the behaviour
of ideal charged particle beams when crossing layers of
homogeneous matter. Interest is centred on the modifi-
cations which the interactions produce in the characteristic
parameters of the incident particles and also on the
secondary radiation emitted by ‘thin’ and °‘thick’ targets,
rather than on the effects produced in the matter which
is penetrated by the particles. The volume is concluded by
a series of addenda which remind the reader of the funda-

mental laws mentioned in the text.

This work is directed to those with university training
in mathematics and physics: it is intended mainly for
physical chemists, but physicists will also find it interesting
and useful. The two further volumes which are to be
published, will deal respectively with the interactions of
X and y rays, and of neutrons.

A.R.



CERN News

PS back in action

The 28 GeV proton synchrotron was
brought into operation again on 25
May as scheduled, after its shut-down
which had been lengthened from six
weeks to three months for repair of
the magnet power supply. On the
first day of operation the beam
intensity reached 7 x 10" protons per
pulse and this intensity has been
reliably maintained. On 4 June, 12
days before the end of the first run-
ning period, a water leak on the
septum of the slow ejected beam
magnet in straight section 58 flooded
about one tenth of the PS vacuum
chamber with water and molten cop-
per. After clearing up the chamber
and fitting a new septum the physics
programme started again a day late on
10 June.

The physics programme began on
26 May, and the following experiments
received beam in the first week:

S45 — to obtain a more accurate
determination of the decay
parameters of the A°

S46 — which is looking for the pro-
“duction of neutral resonances
and their decay into neutral
particles

S50 — to examine the fB-decay of the
& hyperon
S43 — which uses a polarized proton

A group of visitors from Spain at CERN on
10 June. This photograph was taken in the
NPA Building where they saw several electro-
static separators and the operation of a laser
used in experiments on the development of
pulsed separators. Mr. Jeannerot (in the white
coat) is describing the operation of the
separators.

target investigating the scat-
tering of a beam of x mesons
to determine how the scatter-
ing depends upon the spin

539 — one of the experiments con-
cerned with the decay of the
K¢ meson into two & mesons,
which looks for interference
between K°g and Ko (see
CERN COURIER, vol. 6, no. 3
(March 1966) p. 43)

X4 — a bubble chamber experiment,
using the CERN 1.2 m heavy
liquid chamber, to look for the
decay of the K° into two
neutral = mesons

S35 — to investigate charge exchange
in the scattering of a @ meson
beam from a polarized proton
target

S42 — to look for electromagnetic
decays of resonances.

Rencontres de midi

The guest speaker at the ‘Rencon-
tres de Midi' held at CERN on 23 May
was Mr. Haas, Directeur de I'Hépital
Cantonal, who spoke on ‘The Geneva
Hospital, now and in the future’.

Some 28 000 patients are registered
at the Hospital each year. Each
patient stays on average for 20 days
which represents about 80% use of
the hospital’'s 2000 beds. A funda-
mental problem at the Hospital is the
recruitment of sufficient, appropriate
staff. 2680 people work there includ-

ing 1327 nurses, but in Switzerland

there is a shortage of around 4000
medical staff.

The annual budget of the Hospital
is 50 million Swiss francs, of which
39 million is allocated to the staff
salaries. 57 % of the cost comes from
the State; the cost to the patient is
not higher than 24 francs per day on
average whereas the actual cost per
day at the hospital is 86 francs.

The problems which the hospital
will have to face in the future are
concerned with increasing life expect-
ancy (which has now reached 78 years
for a man and 82 years for a woman);
road accidents (which are now five
times higher than 20 years ago); the
increasing technicality of medical
treatment; the tendency to use
hospitals more; the shortage of space.
Visit

On 10 June a group of scientists,
government officials and represen-
tatives of industry from Spain visited
CERN. The visit was organized at
the initiative of Professor Otero
Navascués, President of the ‘Junta de
Energia Nuclear and follows the visit
of the Director General of CERN to
Spain in May. The visitors had an
introductory talk about CERN from
Prof. Armenteros and spent a large
part of the day seeing the acceler-
ators, experiments and analysis equip-
ment at the Laboratory. Professor
Gregory joined the group for discus-
sions in the afternoon.

i
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DG in transit

Following his visit to Spain, reported
in the last issue of CERN COURIER,
Professor Gregory, Director General
of CERN, went with three CERN
colleagues (Dr. Citron, Dr. Lock and
Prof. Peyrou). to the Soviet Union on
24 May. The purpose of this visit
was to continue the discussions with
the Soviet scientists (including
Professor Petrosiants, Chairman of the
USSR State Committee on the Use of
Atomic Energy) about future collabo-
ration between CERN and the Labo-
ratory at Serpukhov where the largest
accelerator in the world, a 70 GeV
proton synchrotron, is nearing com-
pletion.

The principle of such collaboration
was supported at the CERN Council
Meeting in December 1965 and the
continuing talks between representa-
tives from Serpukhov and CERN are
directed towards working out the
extent and the detail of the collabo-
ration. A proposal will eventually be
presented to the CERN Council when
the negotiations have reached an
appropriate stage.

As a further indication of the grow-
ing exchange between Europe and the
USSR in the field of sub-nuclear
physics, an agreement is being nego-
tiated between France and the Soviet
Union for the use at Serpukhov, by
joint teams of Soviet and French
physicists, of a very large hydrogen
bubble chamber being constructed at
the Saclay Laboratory. The chamber
is called ‘Mirabelle’ and is scheduled
for completion in 1969.

On 5 June, Professor Gregory
travelled to Holland to be present at
the opening of the ‘1966 CERN School
of Physics’ where he gave a seminar
on the PS experimental programme.
He had discussions with the Dutch
high energy physicists about their
future plans (they are at present
proposing a National Institute for High
Energy Physics to co-ordinate some of
the work of the groups active in dif-
ferent Universities, — Amsterdam,
Nijmegen, Utrecht, Groningen and
Leiden — for projects beyond the
capability of a single University) and
talked with the Netherlands’ Minister
for Education and Sciences. During
his stay in Holland, the Director
General also visited the Zeeman
Laboratory (Amsterdam), the Univer-
sity of Nijmegen and the Philips
Laboratory at Eindhoven.
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On 8 June, Professor Gregory
moved on to Belgium. He visited
the high energy physics Laboratory at
Brussels and gave a talk on ‘High
Energy Physics at CERN’ at the
‘Fondation Universitaire’. On 10 June
he was received in audience by
H.M. Baudouin I, King of the Belgians.

Schools

The 1966 CERN School of Physics
was held at Noordwijk-aan-Zee, Hol-
land, from 6—18 June. It was the fifth
in a series of courses which have been
previously held at St.Cergue, Switzer-
land (twice); Herceg Novi, Yugoslavia
and Bad Kreuznach, Germany. They
are directed at young experimental
physicists, regardless of the particular
technique in which they are working,
from Laboratories closely associated
with  CERN. 99 students from 19
countries (including 8 non-member
States of CERN) attended this year’s
school.

The school was opened on 6 June
by His Excellency Mr. Diepenhorst, the
Netherlands’ Minister for Education
and Sciences. The course included
a series of lectures on major topics
of current interest in sub-nuclear
physics given by Professors Van Hove
(CERN), Tolhoek (Graningen), de
Swart (Nijmegen), Miller (Berkeley)
and Dr. Bell (CERN). There were
also seminars by the Director General,
Prof. Kronig (Delft), Prof. Steinberger
(Columbia/CERN), Dr. Hyams (CERN),
and Dr. Sens (Netherlands/CERN).

The International School of Physics
‘Ettore Majorana’ began on 19 June
and will continue until 4 July. This is
the fourth time the School has been
held at Erice in Sicily and the course
this year is devoted to ‘Strong and
Weak Interactions — Present Pro-
blems'. Among the lecturers was
Prof. Gell-Mann who spoke on ‘Current
algebras and broken symmetry’.

The second course in 1966 of the
International  School of Physics
‘Enrico Fermi’ began on 27 June and
will continue until 9 July. The topic
of the course is ‘Interaction of High-
Energy Particles with Nuclei’. The
School is being held at Varenna in
Italy.

News
from Abroad

Rutherford Laboratory

The 7 GeV proton synchrotron,
Nimrod, which suffered a power supply
failure in 1965, is back in action at
the Rutherford Laboratory, in the UK.
The accelerator has just completed
an intensive period of operation
extending over three months with only
four 12 hour maintenance periods.
The performance of the machine
improved steadily throughout the run
to give about 80 % efficiency during
scheduled experimental time. Beam
intensities of 102 protons per pulse or
better were reliably achieved. The
extracted proton beam efficiency
reached 22 %.

The newly commissioned 1.4 metre
heavy liquid bubble chamber has taken
200000 photographs examining the
decay of the eta meson. An 82 cm
hydrogen bubble chamber, on loan
from Saclay, France, has now taken
1.7 million pictures at Nimrod and is
working extremely well.

The Laboratory is particularly proud
of the relationship it has established
with the British universities where it
has pioneered collaboration between
a government establishment and uni-
versities. Over 200 university physi-
cists (20 research groups from 13
physics departments) including about
60 postgraduate students, take part in
the research programme. University
staff are involved in management of
the Laboratory at all levels and the
research is organized, as far as pos-
sible, to enable the visitors to carry
out their normal university duties also.

A programme of work on super-
conducting magnet technology is
under way. A 6 ft bending magnet
with a 30 kG field is under construction
for the external proton beam and
consideration is being given to the
use of a superconducting magnet for
a very high field bubble chamber
(perhaps 70 kG over 15 metres).
Some preliminary thought has also
been given to the possibility of a
conversion of Nimrod to a 50 GeV
strong focusing machine using super-
conducting magnets.



An aerial view of the Rutherford Laboratory
site. The circular shape of the earth mound
covering the NIMROD magnet ring with its
injector can be seen in the centre of the
photograph. The smaller of the two acceler-
ators at the Laboratory, a 50 MeV proton
linear accelerator is in the building on the far
left. (Reproduced with acknowledgement to the
Rutherford Laboratory).

No decision has been taken yet on
the future national programme of high
energy physics research in the UK.
A 4 GeV electron synchrotron, Nina,
at Daresbury, is expected to provide
its first beams by the end of 1966, but
beyond that, much will depend upon
the progress of the European pro-
gramme.

Stanford

Electron beams with an energy of
10 GeV were achieved for the first
time at the Stanford Linear Acceler-
ator Centre (SLAC) on 21 May. The
electron linear accelerator, designed
for an energy of 20 GeV, is the most
powerful electron machine in the world.

Stanford University proposed the
construction of this accelerator in
April 1957 to produce an electron
beam of high intensity in the energy

A view along the two mile beam tunnel of
the 20 GeV electron linear accelerator &t
Stanford. The smaller, higher, white-covered
tube is the beam pipe along which the
electrons travel. The large aluminium pipe at
the bottom is its support structure which is
also used for alignment purposes by shining
a laser beam down the pipe. The accelerator
components have to be aligned straight to an
accuracy of 1 mm along its entire length.
(Reproduced with acknowledgement to Stanford
University News Setrvice.)

range 10 to 20 GeV. Authorization
was given in 1961 under a contract
with the U.S. Atomic Energy Commis-
sion. The machine represents a
logical extension of the work begun at
Stanford in 1946 under the guidance of
the late Professor Hansen. In 1951,
this work resulted in the completion
of a 1 GeV linear electron machine
(called the Marx Ill accelerator).

The 20 GeV accelerator is 10000 ft
long, housed in a tunnel 25 ft under-
ground. The electron beams travel in
a 4 inch diameter copper tube and are
accelerated by electromagnetic, waves
setup by 240 klystrons. These klystrons
will each give 24 MW of power in
pulses 25 us long, 860 times per
second. The average beam current
will be 30 uA in pulses 1.7 us long.
At 20 GeV the mass of the electrons
is 40 000 times greater than their rest
mass and they are travelling at
0.999 999 999 7 of the velocity of light.

At the end of the accelerator is a
1000 ft long ‘beam switchyard’ where
powerful magnets are set up to switch
the beam onto different experiments
in two large experimental areas.

The project started in April 1962 and
it is hoped to have high energy physics
experiments under way before the end
of 1966. The machine will be used for
studies of basic electron produced
interactions, for studies of particle
structure (Professor Hofstadter has
already gained a Nobel Prize for his
work on this topic using the smaller
Stanford machine), for experiments
with secondary particle beams of
neutrinos, photons, etc., and for tests
of basic electromagnetic theory.

It is intended that the machine will
be available to physicists from Stan-
ford, from other parts of the United
States, and from throughout the world.

AC 159344
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Chalk River

A project to build an intense neutron
generator (ING) has been proposed
at Chalk River in Canada. As men-
tioned in the last issue of CERN
COURIER (p. 89) the project may
involve a new type of accelerator first
developed by F. M. Russell of the
Rutherford Laboratory. This is a
separated orbit cyclotron (SOC).
(Another possibility is a linac to pro-
vide continuous, intense beams.) The
SOC combines many of the good
features of other types of accelerators
into one machine. It can be operated
to provide pulsed or continuous
beams; it is strong focusing and
operates at fixed field and fixed
frequency; there are no resonance
problems; injection and extraction of
beams is straight forward.

The machine is effectively a coiled-
up linear accelerator which neverthe-
less, as with the circular machines,
uses the same units many times. A
proton beam introduced at the centre
is accelerated by a series of r.f
cavities alternating with focusing

magnets. The cavities give the
protons very large energy gains per
turn and hence keep the turns sepa-
rated even at high beam energies
which makes extraction very easy as
opposed to the conventional cyclo-
tron.

The Chalk River project envisages
beams of up to 80 mA at 1 GeV.
The power requirements of the r.f.
cavities are very great and Russell
has proposed a system (now called
the super SOC) whereby an intense
electron beam could be used to excite
the cavities. Two 2 A, 4 MeV elec-
tron beams from Van de Graaff type
machines (also involving a new idea
from Russell) would be decelerated
to 2 MeV in the cavities giving up their
energy to accelerate the proton beam.
The system thus becomes a particle
energy transformer.

Neutrons would be produced from
the spallation process by firing the
proton beam into a molten lead-bis-
muth target. About five times less
heat is generated per neutron with
the spallation process compared with

fission. As opposed to nuclear
reactors, which are the most intense
neutron sources currently available,
there is no problem from the neutron
source going ‘critical’.

It is estimated that the project could
provide about 5x 107 neutrons/s. It
would be used for neutron beam
research (with applications in solid
state physics, etc.), for materials
testing (reactor technology), as an
isotope producer and could be used
to breed fissile material by surround-
ing the target with a blanket of
thorium. This fissile material could
then be used in a reactor which would
supply the accelerator with its power.
On paper, the system could produce
more power than it consumes.

The project obviously involves many
new, untried features. The estimated
cost is § 150 million.

A conference on separated orbit
cyclotrons and beam cavity inter-
actions will be held at the Rutherford
Laboratory on 6—8 July.
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EMI ELECTRONICS MAKES
A WORLD OF DIFFERENCE

)|

IS OUR BUSINESS

In the time that it takes you to read the first few lines of this advertisementyou  Above: Ratemeter RM2 is a low cost solid state
general purpose monitor for all types of radiation. It

could be completely checked by an EMI radiation monitor. It happens every day  weighs only 6 Ib.
. . . Below: Alpha Monitor Type PAM 1 is a battery-
when thousands of people working in nuclear laboratories go safely home. The  gperated portable instrument weighing only 3% Ibs,
P i i which will detect alpha radiation in presence of
new gengranon of EMI Nuclear Health l\/lomtors,_the largest range in Europe, high gomma  fields. Also ideal for monitoring
includes instruments to meet the needs of establishments large or small. The  Americium 241 and Radium 226 for alpha radiation.
monitors illustrated are but two of the EMI range which includes, Hand and ’
Clothing Monitors, Hand Monitors, Foot Monitors, Floor Monitors, Neutron
Monitors, Air Monitors, as well as the Wells series of modular nucleonic instru-
ments. If nuclear safety is your business, send now for full details of the EMI

range.

EM] ||EMI ELECTRONICS LTD

INSTRUMENT DIVISION - HAYES - MIDDX - ENGLAND - TELEPHONE: HAYES 3888

EE 427
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ADJUSTABLE DELAY LINE

TWIN DELAY LINE TYPE 701 offers:
— Two independent delay circuits

— Digital delay selection

— Single steps of 1 ns

— Maximum adjustable delay 99 ns
— Negligible damping

— Reflection loss smaller than 5 %

— Remote Control

® o k& o
i
FIKED DELAY 4n% }-—-—g?:‘g )
UNE 1 i ¢
LINE 2 v
FIXED DERAY 4 bl B
- ® borer co-ioiziins

Write or phone for more details.

Other products :

FAST SCALER ‘types 601-613, resolution corresponding to
2,20 or 100 Mc/s, 6 or 8 decades per scaler, binary or decimal
display, built in power supply and automatic readout facilities.

READOUT LOGIC 630 Control unit for automatic readout up
to 98, 6 or 8 decades - scalers.

DRIVE UNIT 642 Simultaneous control of recording instruments
such as output writers, tape perforators etc.

PARAMETER UNIT 650 For insertion of identification and
information to be read out together with the scaler contents.

OUTPUT WRITER 494 with typing head. Operates at an output
speed of 14 characters/s.

HIGH SPEED TAPE PUNCH 493
contained power supply.

TAPE READER 495 for 10 characters/s.

for 110 characters/s, self
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~-CO® ~ swWITZERLAND

Heidenhubelstr. 24 Tel. 065 / 28545
Great Britain: 36, East Street, Shoreham-by-Sea, Sussex, tel. 4305
Germany : Kaiserstrasse 10, 8 Miinchen 23

France : Sorelia Electronique, 92 Courbevoie, 25, rue de Nor-
mandie, tel. 333 82-96

ltaly : D.I.S.I. Nuclear Corporation, Viale Lunigiana 40, Milano




NEW
PRODUCTS

FROM...

GENEVE

100 Mc COUNTER, DECIMAL VERSION-SEN 136

- Size and readout circuits compatible with standard SEN
123 scaler (CERN 3009)

- Frequency range: zero DC to over 100 Mc (countinuous
and aperiodic rates)

- Better than 10 ns triple pulse resolution

- Minimum input pulse width: 2 ns

- Input impedence: 50 or 75 Ohms

- Adjustable input threshold from 350 mV to 1,5 Volt

- Input circuit protected against overloads

- Capacity: 10°

100 Mc COUNTER, BINARY VERSION-SEN 194

- Same general characteristics as the SEN 176 counter

- Straight binary output for efficient operation with "on line”
computers

- Capacity : 224

BUFFER MEMORY-, SEN 400

- Allows recording of several events during each burst of
accelerators

- Provides most efficient use and considerable economy of
magnetic tape

- Capacity: 1024 words of 24 bits

- Compatible with SEN standard counting systems

- Standard chassis for 19” rack

NEW LINE OF MEMORY MODULES SOLVING SPECIFIC

NEEDS OF PHYSICISTS.

SOCIETE D’ELECTRONIQUE NUCLEAIRE
31, AV.ERNEST-PICTET GENEVE-SUISSE TEL. (022) 442940

FROM 17t OF APRIL 1966

NEW ADDRESS
31, av. Ernest-Pictet - Geneva/Switzerland
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Varian A-Scope

varian
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for Surface Micro-Topography
and Thin Film Measurements
Range 30 A to 20.000 A
Resolution + 30 A

over the entire range

Direct reading filar eyepiece
Special plate tilt mechanism
prevents scraping

between plate and sample
35mm or Polaroid cameras optional
Write for complete information

Varian AG
Baarerstrasse 77
6300 Zug
Switzerland

Tel. (042) 4 4555

WESTON

Weston connu dans la monde entier comme le plus ancien producteu
d’appareils de mesures électriques de haute qualité s’est spécialisé égalemen
dans la production d’éléments de précision pour utilisation en électronique
Instruments pour tableaux électriques, appareils portatifs de laboratoire et de
service, pinces volt-ampéremétriques, photo-cellules de mesure, relais
potentiométres-Trimmer, éléments de servo-mécanisme.

OLARTRON

— 2 0
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SOLARTRON compte parmi les plus importants producteurs européens
d’appareils électroniques. La nouvelle série d’instruments se signale par une
haute précision, une construction robuste et moderne ainsi que par des pri>
avantageux.

Oscilloscopes, voltmétres numériques, alimentations stabilisées, générateurs
d’impulsions, oscillateurs, amplificateurs de mesure, calculateurs analogiques
installations de surveillance pour utilisation industrielle.

HEATH est le plus grand fabricant du monde dapparel!s electromque‘
«Construisez vous-méme». Les appareils Heathkit sont appréciés depuis des
années par une clientéle de plus en plus nombreuse et sont comparables 2
tout produit fini au point de vue qualité.

Le programme de fabncahon est trés vaste, plus de 250 apparells de mesures
électroniques, émetteurs, r pteurs, de haute:
fidélité, matériel didactique, appareils destmes “aux navigateurs de plaisance
aux automobilistes, etc.

Tous les appareils sont livrables en boites de construction ou préts & I’emploi

Par ailleurs, en tant que Société Suisse du Grou:
pement Schiumberger, nous représentons égalemen
les intéréts des Sociétés suivantes: EMR -
ROCHAR - ACB - SEMAC - TOLANA - LEGPA .
LE BOEUF - KINTEL - QUENTIN.

Vente et service

SCHLUMBERGER

GENEVE
ZURICH

INSTRUMENTATION S.A.
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Pair of coils
Induction: 60 000 gauss

Cryostat provided with
windows for radial access
to field volume -

Research, Development and Production of
SUPERCONDUCTIVE COILS

Integrated Into
CRYOSTATIC SYSTEMS

CENTRE DE RECHERCHES DE LA

COMPAGNIE GENERALE D'ELECTRICITE

DEPARTEMENT DES ETUDES ATOMIQUES.

91. MARCOUSSIS ~ FRANCE
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SEMICONDUGTOR
DETECTOR SYSTEMS

EDINBURGH SERIES
Low Noise, High Resolution Amplifiers
and Associated Equipment

® Equivalent noise resolution in silicon1.7 keV and
0.05keV/pF (1.4 keV and 0.04 keV in germanium)
with 2 microsecond double-integration single-
differentiation pulse shaping, at room
temperature. -

Field Effect Transistor preamplifier.
Single and/or double RC pulse shaping.

High Resolution Spectrometer featuring Edinburgh Series Units with Stability of analysis and spectrum expansion.

FET Preamplifier NE 5283 and semiconductor detector in foreground

Recent additions to the sixty-unit Edinburgh Series ¢
range of plug-in transistor modules provide conven-
ient and versatile low noise analysis systems for high resolutiondetectorssuch as those in the Simtec range
(see below). The combination of FET charge-sensitive preamplifier NE 56283 and Pulse Amplifier NE 5259
forms the basis of these systems, giving a resolution contribution in germanium of 1.4 keV and 0.04
keV/pF with 2 microsecond double-integration single-differentiation pulse shaping.

Excellent stability of detection and analysis is inherent in the design of instruments such as the
Pulse Amplifier NE 5259, Biased Amplifier NE 5261, Analyser NE 5159, Fast-Slow Coincidence Unit
NE 5704, Linear Gate NE 5730, and Detector Supply NE 5321.

The modular plug-in concept of the Edinburgh Series makes it possible to construct electronic
systems for a diverse range of experiments and uses. The photograph above shows one typical system
incorporating the following instruments: Pre-amplifier NE 5283 ; Amplifier NE 5259 ; Biased Amplifier
NE 5261 ; Pulse Height Analyser NE 5159 ; Detector Supply NE 5321 ; Low Voltage Supply NE 5388 ;
Linear Gate NE 5730 ; Scaler NE 5079 ; Timer NE 5058 ; Print Control NE 6305A. Specification details
on request. .

Coincidence resolving time of 10 nanoseconds.
Compatibility with Edinburgh Series range.

In the design of these detectors the full potential of the lithium drift process is exploited as well as the latest
passivating and bonding techniques. These yield diodes with long term stability and low noise performance at

Lithium Drifted

Si“con Detectors 300° K as well as at 77° K. Some of the outstanding features of these detectors are as follows:
® Gamma spectroscopy can be performed at ® These detectors have a front surface which is

energiesupto 5 MeVwithab5 mmdepletiondepth very rugged, touch proof, and capable of use at
detector; and up to 11 MeV with a side entry to temperatures as low as 70° K.

a pair of 5 sq cm, 5 mm depth units. ® Extremely thin dead layers are characteristic of
Electron spectroscopycan be performed with lin- these detectors, i.e., less than 0-2 microns or

ear response in the energy range 5 keV to 2 MeV.
Guaranteed resolution better than 0-37% is
obtained in alpha particle spectroscopy when
detector is cooled.

Below a temperature of —30°C these units
contribute no significant noise to the system.

501 gm/cm2,

Detectors are available with surface areas up to
10 cm? and depletion depths up to 5 mm.
Silicon detectors can be stored for an indefinite
period at room temperature without harmful
effect.

For spectroscopic analysis the performance of these detectors is outstanding. Full details on request.

Am-241 Cryostat: A cryostat system is available which permits operation of any Simtec
Gamma

detector at low temperatures (e.g. 77°K). The system includes a Dewar flask and an
Spectrum -

evacuated outer container including a zeolite sorption section. The preamplifier FET

is mounted in the neck of the cryostat. Full details on request.

&3 NUCLEAR ENTERPRISES (6.8, [1D.

Bankhead Crossway, Sighthill, EDINBURGH, 11. Tel: CRAiglockhart 4060

Canadian Associate: Nuclear Enterprises Limited, 550 Berry Street, Winnipeg, 21
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