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Comment

The selection of the site for the proposed
300 GeV Laboratory is one of the most
difficult decisions ever to face the CERN
Council. An enormous amount of effort,
both by experts in the nine Member States
who are offering sites and by representatives
of the Organization, has gone into compil-
ing information, technical and social, on
which to base the final decision.

The latest stage of this work has been
the report of the Site Evaluation Panel
consisting of three Council delegates (J.H.
Bannier, J.K. Boggild, A. Chavanne) from
States not offering sites. They have looked
at all the information, have attempted to
evaluate the merits of the various sites, and
have presented their conclusions for dis-
cussion by the Council. (They have also
done a valuable job in evolving a voting
procedure for the site selection which was
accepted at the March Council meeting).

An evaluation such as this done by
the Panel cannot help but be subjective in
some of its elements and practically all
the States offering sites have some
comment on points where they disagree
with the Panel's findings. Each of the
interested States are pushing and will

continue to push hard for their own site.
Differences of opinion are inevitable.
Pressures and disappointments are an
unavoidable part of the process. Only one
site can be selected and eight States will
be the losers.

But in all the moves so far towards the
decision, the openness and the unanimous
desire that CERN should eventually emerge
with the best site for the 300 GeV acceler-
ator has been remarkable. In the site
selection procedure, for example, the Site
Evaluation Panel, intending to reduce any
possible embarrassment to the States,
suggested that the votes should be held
in secret. But speaker after speaker at the
Council Meeting called for an open vote
because this is the atmosphere in which
the CERN Council works and in which the
decision should be taken. It was agreed
that the votes will be open.

The spirit in which this potentially very
acrimonious problem is being approached
is perhaps as fine an example as could be
given of what successful international co-
operation, which has always been a hall-
mark of the European Organization for
Nuclear Research, really means.

Contents

37th Session of CERN Council.

47

A report on the March Session covering : Definition of the 300 GeV project ; Steering
Committee ; Site selection procedure ; Report of the site evaluation panel ; Answers to

questions from Germany ; Next steps ; Budgets ;

CERN News. .
CDC 3800 to Geneva
Contracts
Professor O. Reverdin

News from abroad.

Karlsruhe project
Recording rads at Rutherford
First catch your neutrino
Cornell

Brookhaven

The Convention.

New appointments

51

53

56

A description and explanation of the revised version of the CERN Convention

Cover photograph : The nine sites offered by Member States of CERN for the 300 GeV Laboratory
picked out on a map of Europe with samples of their rock formation. (CERN/PI 184.1.68)



37th Session of CERN Councill

met on 14 March under the Chair-

G. Funke.

The Council
manship of Dr.

The purpose of this Council Meeting
was to continue the preparations for the
European project for the construction of
a 300 GeV proton synchrotron. Because
of the urgency of the project, two extra
Council Sessions (another one will be held
in September) are being held this year in
addition to the usual Sessions in June and
December.

Definition, Management and Control of the
300 GeV Project

Last December, the Council approved a
series of amendments to the CERN Con-
vention which would make it possible to
establish a second Laboratory under the
auspices of CERN. One of the requirements
of these amendments is that there shall
be a ‘'definition' of each ‘programme’
(such as the 300 GeV project) covering
‘administrative, financial and other provi-
sions necessary for its proper manage-
ment'. This definition is an essential
document since the whole project has to
operate within its terms.

The Council considered a draft defini-
tion for the 300 GeV Laboratory with a
view to gathering the first reactions of the
Member States to its contents. It is hoped
to present a further draft at the June Meet-
ing, taking into account the views
expressed; a near-final version could then
be ready for September and the final
version could be presented to be adopted
in December.

Several important questions remain to
be resolved — such as the minimum period
of participation for any State joining the
project and the maximum expenditure
which may be incurred during this period
— and a fuller description of its provisions
will be given when it approaches a more
final form.

The management of the project is in-
tended to be close to that prevailing at the
existing Laboratory. The same Scientific
Policy Committee and Finance Committee

would serve both Laboratories, probably
meeting more frequently or for longer
sessions to cope with the increased

volume of work. The ideal terms of refer-
ence and membership of an additional
body called the ‘Laboratory Advisory
Committee' remain under discussion.

Steering Committee

Professor G. Puppi, Chairman of the Scien-
tific Policy Committee announced the
formation of a temporary Committee
proposed by the European Committee for
Future Accelerators (ECFA) and the Di-
rector General, which will have two tasks.
The first is to help the Director General to
deal quickly with any further questions
concerning the 300 GeV project such as
arose recently in the Federal Republic of
Germany (see below). The second is to
continue with the preparatory studies for
the project both at CERN and at other
centres in Europe. Other European acceler-
ator Laboratories are keen to contribute
to the 300 GeV design by tackling some
of the technical problems. The new
Committee will ensure that this is done
in a co-ordinated way.

It has been called the Steering Com-
mittee and will be under the Chairman-
ship of Professor E. Amaldi. Members from
outside CERN are Dr. J.B. Adams, Pro-
fessor F. Amman, Dr. P. Levy-Mandel,
Professor A.W. Merrison and Professor
W. Paul. Members from inside CERN are
Dr. M.G.N. Hine and Mr. C. Zilverschoon,
with the Director General as ex-officio
member.

Site Selection Procedure

The Site Evaluation Panel, whose report
to the Council is discussed below, proposed
in December of last year a procedure for
arriving at the final decision for the site
for the 300 GeV Laboratory. They attempted
to find as fair a method of voting as
possible. This has led to a rather compli-
cated procedure but one which, with a few
amendments, the Council was able to
accept. In particular, the Council decided
that the votes should not be held by secret
ballot, but should all be open.

The selection would go in two stages.
The first would take place when letters of
intent to join the project have been
received from countries representing a
substantial percentage of the total contri-
butions. It will reduce the existing list of
nine offered sites to a short list of four.

All Member States will vote, listing the
nine sites in the order of their preference;
voting openly so that each delegate knows

how his neighbour has voted. The Presi-
dent of Council, the Director General and
the Director of Administration will act as
tellers. The sites on each list receive
points (9,8,7, etc.) according to how they
have been placed, and from this will come
two sites having the highest number of
points to go on the short list. The two
sites with the lowest number of points will
be eliminated and the remaining sites will
be voted again to obtain another two for
the short list. (Provision has been made
for dealing with situations where sites
tie for position, etc.)

For the final choice, each Member State
will announce its preference from the sites
on the short list. If one site has a two-
thirds majority it will be chosen, other-
wise the site with the lowest number of
votes is eliminated and the vote repeated.
If a second vote is not successful, a further
site is eliminated and the vote repeated.
If this is not successful, the selection will
be adjourned for at least a month and
taken up at the next Council Session until
the necessary two-thirds majority is secured.

Report of the Site Evaluation Panel

The report of the Site Evaluation Panel —
Mr. J.H. Bannier (Netherlands), Professor
J.K. Boggild (Denmark) and Mr. A. Cha-
vanne (Switzerland), three Council Dele-
gates from countries not offering sites —
was made public at the Council Session,
together with the comments on the report
by Member States.

The Panel had the extremely difficult
task of confronting the great volume of
information about the nine offered sites,
which has been gathered by CERN, by the
consultant geologist Dr. L. Bjerrum (Nor-
way) and by the experts in the Member
States, and of trying to evaluate this infor-
mation in such a way as to help the CERN
Council towards the final selection of a
site. Their evaluation is not intended in
any way as a proposal to Council but as
some guidelines particularly for establish-
ing a short list of sites.

They examined each site dividing rele-
vant factors into three categories —

A. Those relating to the construction and
development of the Laboratory (the
size and shape of the site, possibility
for extension, flatness, etc..)
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The three Council delegates who served as the
Site Evaluation Panel — left to right J.H. Bannier,
A. Chavanne, J.K. Boggild — and below a
presentation of the results of their work.

CERN/PI 90.3.68

Category

Proposed site

A B
Gopfritz (Austria) Y Y
Focant (Belgium) Y P
Drensteinfurt (Federal Republic of Germany) p a
Le Luc (France) a a
Aspropyrgos (Greece) o) o]
Doberdd (ltaly) Y a
El Escorial (Spain) p Y
Uppsala (Sweden) a p
Mundford (UK) Y p
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B. Those relating to the technical oper-
ation of the Laboratory (availability and
quality of cooling water, availability
and price of electricity, accessibility,
etc..)

C. Those affecting the willingness of
people to come to work in the Labor-
atory and the way in which families can
live there (housing, education, social
aspects of climate, etc..)

Each site was accorded a grading for
each category according to its merit in
the opinion of the Panel after examining
its properties for all the factors within each
category. The overall result of this evalu-
ation is shown in the table.

Mr. Bannier pointed out in the course of
his comments on the Report that this
evaluation needs to be interpreted very
carefully. It is a guideline and not a pro-
posal. It cannot be assumed that the three
categories are of equal importance. Later
information could have modified one or
two of the ratings.

Seven of the nine States offering sites
— Austria, Belgium, Federal Republic of
Germany, Greece, Italy, Spain and the
UK — have recorded their comments on
the Report of the Site Evaluation Panel.
These comments were not however dis-
cussed at the Council itself but have been
circulated to all delegations so that each
has complete information in preparation
for the time when a first vote on site
selection can take place.

Answers to questions from Germany

At the December Council Session, the
delegation from the Federal Republic of
Germany presented a resolution passed by
the German Atomic Energy Advisory Com-
mittee which raised several important
guestions concerning the 300 GeV project.

The resolution read... ‘'the German

Atomic Energy Advisory Committee thinks

it advisable for CERN to consider the

following problems :

— the energy of the 300 GeV accelerator
will be ten times that of the Geneva 28
GeV proton synchrotron. With the
importance of the project extending far
into the future, it would seem ap-
propriate to use as much new technical
know-how as possible in the construc-
tion of the accelerator. Thus, investi-



The Director
several

General, Professor Gregory, visited
Laboratories in the USA at the beginning

of March. He is photographed here (top right)
during an informal Press Conference at
Brookhaven Laboratory. (Photo  BNL)

gations should be made on a theoreti-
cal and experimental basis to ascertain
whether beam-handling can be done
by computers so as to reduce the costs
of the magnets. Such investigations are
recommended because this new tech-
nigue will be used in the American 200
GeV project;

— an advanced design and close cost
calculation may help to cut construc-
tion costs of the accelerator. The signi-
ficant economies made in the case of
the American 200 GeV project should
encourage CERN to look for new ways
of reducing costs and to adopt modern

planning and management methods
applied in industry;
— the possibilities of close long-term

scientific co-operation and division of

labour between CERN and the United

States should be further explored,

especially since recent American plans

will probably permit completion of the

200 GeV project by 1972 and sub-

sequent expansion to 400 GeV without

much additional cost. Furthermore, the

Committee would recommend a study

of the experiences gained with the 70

GeV project in the Soviet Union;

— the different geological characteristics
of the proposed sites should be con-
sidered with a view to their financial
consequences.

After discussions with ECFA and the
Scientific Policy Committee, the Director
General presented a full reply. This is
summarized under the different headings
raised in the questions —

1. 300 GeV specification and design study:

The main requirements for the new
machine laid down by ECFA are that the
proton synchrotron should have an energy
of 300 GeV and high intensity; that it
should be completed as soon after 1975
as possible, and have a large capacity
for exploitation since it would be the
principal facility in Europe for many years.
Reliability, flexibility and economy in
operation would be very important.

On the basis of this specification, CERN
prepared the design study of 1964 so that
decisions on the project by the Member
States could be taken on a sound tech-
nical and economic basis. Further studies
on this design have been kept on a very

small scale as approved by the Council.
The Director of the new Laboratory would
produce the final design to suit the chosen
site for the machine, and to absorb any

technical advances which seem ap-
propriate. It is only after selection of the
Director and the site that detailed design
work can sensibly proceed.

2. Technical advances and project costs:

Advances in accelerator technology were
already incorporated in the 1964 design.
They include — a fast-cycling booster
injector, long field-free sections, novel
radio-frequency accelerating cavities, pré-
dominent use of ejected beams, avoiding
alignment problems by construction in a
stable tunnel, use of beam orbit correction
devices with a small vacuum chamber
aperture. (The answer to the question on
beam control by computers is built into this
last point. Beam observation and correc-
tion, involving the use of a computer, is
already included in the design and has
enabled a smaller vacuum chamber to be
used, thus reducing magnet costs.) Further
advances since 1964 which would be con-
sidered are the possibilities of multi-ring
injectors, of static power supply, and of a
beam ‘'bypass'.

With the advances in technology, has
come a considerable reduction in cost per
GeV in spite of the fact that the new
machine is designed for much higher
intensity. Since the 1964 design and cost
estimates, there has been no development
which promises to alter costs significantly.
Cost comparisons with the American
machine, which appear to indicate that the
300 GeV costs are much higher, are based
on a misunderstanding as to what cost
figures in the two cases really cover.

Probably, a fair comparison is 1776 million
Swiss francs for the European 300 GeV and
1500 million for the American 200 GeV,
where the European machine has more
facilities for experiments.

3. Management methods and cost control:

The new Director will set up a project
group and an administration in a way
which satisfies the Council, using whatever
methods seem best.

The cost estimates are based on standard
CERN practice of encouraging the maxi-
mum of competition in industry and of
keeping close control on production. The
planning of the large CERN projects
already uses critical path methods such
as PERT.

4. Collaboration with  USA and USSR

Collaboration has been investigated for
a long time. For example, at a high level
meeting of the three groups in Vienna in
1964, an approach from Europe to con-
struct a 300 GeV machine on a tripartite
or bipartite basis met with no success.

Europe could not continue in high
energy physics without the 300 GeV by
means of collaboration with USA and
USSR, because such collaboration is only
possible in the long-term between partners
of equal capability. In any case, the
Serpukhov and Weston machines can
serve only a fraction of the physicists of
their own continents with a small number
of foreign visitors.

(The Director General reported, in addi-
tion to this formal reply, that he had
recently visited several Laboratories in
the United States (see photograph) and
the major topic in his conversations with
senior scientists and officials concerned
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the basis of collaboration between Europe
and USA. American teams will be very
interested in using the intersecting storage
rings at CERN for experiments since they
will provide unique experimental possi-
bilities. In the other direction, the Stan-
ford Linear Accelerator Centre with its very
high energy electron beams will be open
to proposals for experiments from inter-
ested teams in Europe. Exchanges can
be expected between the 200 GeV project
at Weston and the European 300 GeV pro-
ject on various fronts in a similar way to
the very healthy relationship which has
been established between the CERN 28
GeV and the Brookhaven 33 GeV Labo-
ratories. But the Director General empha-
sized that his visit had confirmed his
belief that, long-term, fruitful collaboration
is only possible if each partner is equipped
to the same advanced state.)

On the question of the timescale invol-
ved in the construction of the American
and European machines, it was possible to
make detailed comparisons during the
visit to CERN of Professor Wilson, at the
invitation of ECFA, on 8 and 9 February.
The US project could be said to have
started in January 1967 with the selection
of the site at Weston and the appointment
of Professor Wilson as Director. There is
no technical reason why the same situ-
ation could not be reached in Europe by
January 1969 which means a delay of two
years behind the USA.

5. Differences in cost between sites:

Differences in the cost of the project due
to the different geological characteristics
of the sites has already been studied by
the CERN group by national geotechnical
experts and by the consultant Dr. Bjerrum.

CERN/PI
50

91.3.68

They have shown that these characteristics
result in cost differences which, on the
technically favourable sites, are very small.

To try to compare the cost of the project
for each site, estimating all the varying
factors for 15 years ahead, would take
several years of further work. From the
point of view of their geological charac-
teristics it can be said that, in general, the
technically best site will be the cheapest
since construction will be simplest and
the risks smallest.

Professor Flowers, for the UK dele-
gation, who had urged at the December
Council meeting that serious consideration
should be given to the questions from
Germany said that he found the Director
General's reply entirely satisfactory and
considered that it should satisfy anyone
who questions the merits of the 300 GeV
project.

The Next Steps

The President of the Council, Dr. G. Funke,
proposed a new programme for the deci-
sions on the 300 GeV project which calls
for the major decisions to approve the
project, to select the site, and to appoint
the Director General in December of this
year.

The hope is that at the June Session a
substantial expression of support for the
project will have come from the Member
States, other countries adding themselves
to Austria, Belgium and France who have
presented their 'letters of intent'. A short
list of sites could then be prepared. Also
drafting of the definition of the programme
should be considerably advanced.

CERN/PI  92.3.68

The Scientific Policy Committee

(i) confirms that the 300 GeV acceler-
ator will be the essential instrument
in European high-energy physics for

the coming decades. Only with an
instrument of this size will our
continent be able to retain an

advanced level in this fundamental
field of science and to continue and
expand further its present collabo-
ration with the United States and
the Soviet Union,

(ii) re-states its conviction that the
present CERN design study and cost
estimates provide Member States
with an entirely adequate basis for
deciding on the project, selecting
the site and appointing the Director
and his senior staff who will be
responsible for the final design and
construction of the accelerator,

(Hi) considers of the utmost importance
that these decisions be taken with
the greatest urgency, and therefore
calls for all further letters of intent
to be sent without any delay.

The September Session would then be
devoted to the final preparation for the
December decisions, including staffing
questions for the new Laboratory, the
management of Council business and the
final touches to the programme definition.

The wish of the President to push the
work forward as quickly as possible
received strong support during the Council
Session from a resolution passed by the
Scientific Policy Committee, presented by
Professor G. Puppi.

Professor Puppi also mentioned that the
SPC had already discussed the ap-
pointment of the Director General and

People in the news : 1. Ambassador Giusti del
Giardino, retiring Council delegate. 2. Dr. W.
Schulte-Meermann, retiring Council  delegate.



would be ready to make a recommendation
if called upon to do so by the Council.

Professor Perrin expressed the profound
concern of the French government at the
further delays in the project. He was afraid
that it indicated a lack of confidence in
Europe's ability to maintain a pre-eminent
position in this field of research which
was perhaps the only major one in which
we were on a par with the USA. The Direc-
tor General said that we have to restrain our
impatience and work to ensure that we are
poised ready to start as soon as a decision
is forthcoming.

Budgets

Professor B.H. Flowers for the UK dele-
gation called for efforts to reduce the
budget figures proposed by the CERN
administration for 1969 and 1970 to ease
the present difficulties of the UK. He also
said that the rate of growth in CERN
expenditure is too steep and that perhaps
the time has come to assign priorities to
the activities, all of them ideally desirable,
that CERN would like to undertake.

The Director General said that the
problem is related to the fact that the
budget is dictated by the demand. This
has even exceeded that predicted by ECFA
and the requests for the use of CERN
facilities by visiting scientists from the
European Universities is still growing. To
reduce the budgets would mean that the
demand could not be met and all the
participating countries would need to be
a party to such a decision.

New appointments

Mr. J.H. Bannier was appointed Vice-
President of the Council to replace Am-
bassador Giusti del Giardino who is leav-
ing Geneva to represent his country, Italy,
in Tokyo.

The President also said good-bye on
behalf of the Council to another of its
prominent members — Dr. W. Schulte-
Meermann (Federal Republic of Germany).

Dr. E.G. Michaelis was appointed Leader
of the Synchro-cyclotron Division in
succession to Dr. G. Brianti.

CERN
News

CDC 3800 to Geneva

The Grand Conseil of Geneva accepted in
February the purchase of the CDC 3800
which has been at CERN on rental since
September 1966. The computer will move
to a building of the University of Geneva
probably towards the end of this year
and will be used both by the University and
also for some of the administrative work of
the Geneva cantonal authorities.

The 3800 came to CERN to replace a
3400, of which it is an improved version,
as part of a temporary exercise to ease
the computing problems of CERN during
the teething troubles of the CDC 6600. This
exercise is now over and CERN had the
possibility to purchase the 3800 under very
favourable terms. Geneva had already
manifested its interest in acquiring a large
computer to cope with its growing needs
for computation and CERN was able to
offer the 3800 at a sum much below the
cost of the machine as new. The cost to
Geneva is 4.9 million Swiss francs.

The Geneva administration envisage a
2 to 5 year period of training personnel to

CERN/PI 170.10.67

The CDC 3800 computer counting the votes cast
in the Canton of Geneva during the elections
last  October.

use computers, the programming of a
large amount of administrative data, a
detailed analysis of the work of various
departments, the reorganization of work,
etc... The computer has already had a
trial run for the administration when it was
used in the analysis of the results of the
Cantonal elections last October. The Uni-
versity intends to set up a training pro-
gramme to produce computer specialists.
It has considered the possibility of esta-
blishing an Institute, specializing in Infor-
mation Studies.

The 3800 has a central memory of 65 536
words of 48 bits. It is fed by eight magnetic
tape units capable of transferring 120 000
characters per second, and by a punched-
card reader which can read 1200 cards
per minute. A line-printer prints out results
at the speed of 100 lines per second.

The University is already making con-
siderable use of the computer. It will re-
main at CERN until the building made
available is ready to receive it, and CERN
will help in the training of staff to operate
the machine. When the computer leaves
CERN, CERN will still have some limited
use of it in Geneva.
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There have been long discussions con-
cerning the purchase of the computer and
the decision has not been an easy one for
the Geneva authorities to take. CERN's
decision to dispose of the machine, which
was always here as a temporary measure
and which does not line up with the rest of
the central computer system, was some-
times misinterpreted as a rejection of an
outmoded machine. A reply to this question
was given to a journalist by Dr. G.R.
Macleod, Head of the Data Handling
Division — NASA has just bought eight
computers for its centres throughout the
world which track and correct the orbits
of their satellites. They are all CDC 3800's.

Contracts

Some contracts for the intersecting storage
rings project recently placed by CERN:

Brown, Boveri and Co., Federal Repu-
blic of Germany, was awarded the contract
for the manufacture of 169 quadrupole
magnets for the beam transfer system of
the ISR at a cost approaching 3.5 million
Swiss Francs.

The task of guiding the accelerated
proton beams from the synchrotron to the
ISR and to the associated experimental
hall (West Hall) is a formidable one. It
involves taking beams through an under-
ground tunnel from the PS towards the
ISR dividing half-way into two branches
one to feed each of the storage rings. In
addition, a beam goes direct to the West
Hall without connecting with the ISR and
one goes from the ISR to the West Hall. A
total length of 1.6 km of beam-line, involv-
ing a large number of quadrupoles (to keep
the beams focused) and bending-magnets
(to steer them along the right path), is
needed.

The quadrupoles will be placed at inter-
vals of about 9 m along the beam-lines
and, as usual, will be of two types —
focusing (73 magnets) and defocusing (74
magnets). There will also be special
longer quadrupoles (22 magnets) to
‘'match’ the beam from the synchrotron to
the beam-line, from the beam-line to the
ISR and so on. The poles of the magnets
have to be laminated, so that they can be
adjusted quickly as the energy of the
beams is changed. Also, the pole profiles
have to be manufactured to tight toler-
ances to meet the need for field gradients
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accurate to about 1 part in 10° over most
of the magnet aperture.

Twenty-two European firms were con-
tacted concerning the contract and 12
tenders were received. From these the
Finance Committee approved the offer of
Brown, Boveri and Co.

The contract for the main power supplies
of the ISR magnets has been placed with
Smit, Netherlands, and Brentford, UK, for
a cost of almost 1.8 million Swiss francs.

Two d.c. supplies each of 6.9 MW (1840
V, 3750 A) are needed, one for each ring
of magnets. To ensure that the ISR can
store protons at a variety of energies, the
supplies have to be capable of operation
from the peak current of 3750 A down to
a quarter of this value. Within this range
continuous adjustment must be possible
so that the stored protons can be slowly
accelerated or decelerated.

The stability requirements are severe.
Since even short-term fluctuations of the
magnet field strength can result in the
beams being lost, the supplies have to be
stable for large voltage fluctuations (+ 5
to - 8%). A long-term precision of + 10~
of the selected current is required with
even tighter precision during injection. The
voltage on the magnets has to be ripple-
free (less than 2 X 10~ peak to peak) to
avoid affecting the stacking process when
beams are being fed into the rings, and
also to permit efficient slow-ejection of
the protons.

A solid-state rectifier system is cheaper
than motor-generator sets at the power
levels involved and 21 European firms
were invited to tender on this basis. Ten
offers were received and the Finance
Committee approved the contract with
Smit-Brentford at its meeting of 31 January.

The copper cables for connecting the
ISR main magnets will be supplied by
Kabel und Metallwerke, Federal Republic
of Germany, at a cost of just over 16
million Swiss francs.

The magnet coils in each of the rings
will be connected in series by water-cooled
single core cables. The contract covers
the supply of a total cable length of 15.1
km in 672 sections. In addition, 996 con-
nection pieces are required to join cable
lengths and to connect the cables to the
coils on the magnets.

To carry the peak current of 3750 A, it
was calculated that 1800 mm* would be the

most economical copper cross-sectional
area. But water-cooled cable with this
bulk of copper would be extremely difficult
to install and it has been decided to divide
the load for each connection between two
cables each with 900 mm* of copper cross-
section. The cooling water will run through
the centre of the cable.

Twenty European firms were contacted
and six offers were received. The Finance
Committee, at its meeting on 31 January,
approved that of Kabel und Metallwerke.

Professor O. Reverdin

Professor Olivier Reverdin has been
elected President of the Swiss National
Foundation for Scientific Research. He is
already President of the Swiss Society for
Social Sciences and of the Commission for
Science and Culture of the Council of
Europe, and now fills one of the key posts
concerned with Swiss policy on higher
education and research.

Professor Reverdin was born in Geneva
in 1913 and studied at the University of
Geneva, at the Sorbonne in Paris and at
the French Athenean School. After serving
in the Diplomatic Corps during the war,
he moved into journalism becoming a
Director of the Journal de Geneéve, a post
which he occupied until Autumn 1967. He
has also had a distinguished career in
education and has been Professor of
Greek Language and Literature at the
University of Geneva since 1958.

Professor Reverdin has always been
concerned to give Swiss policy in cultural
and scientific affairs a forward looking
approach. He is interested particularly in
the development of high energy physics
research and in molecular biology. This
latter interest was particularly noticeable
when Professor Reverdin was elected
President of two European Molecular
Biology Conferences held at CERN.



News from abroad

The Karlsruhe Project

A seminar on the Karlsruhe 40 GeV proton
synchrotron project was held at Karls-
ruhe, Federal Republic of Germany, on
16-17 February. It was attended by sub-
nuclear physicists and accelerator physi-
cists from France, Germany and CERN.
The discussion concentrated on the use-
fulness of a 40 GeV machine in the light
of the present experimental situation, on
explaining the possibilities of the proposed
machine and the modifications which have
been studied since the original design was
announced, and on amalgamating ideas
for further study on the machine and the
experimental lay-out.

The chief topics in sub-nuclear physics
which call for an accelerator of energy
around 40 GeV are — to extend the
meson spectrum to higher energy, to
investigate hyperon scattering, and to do
experiments on muons and on hyperon
decays. Several of the possible experi-
ments discussed at the seminar involved
the use of superconducting components
and Karlsruhe envisage making extensive
use of superconductivity techniques (for
beam-transport magnets, rf. separators,
wide-angle bending magnets...) to achieve
the best possible experimental area lay-out.

The main features of the original design
of the machine were presented at the
Cambridge Accelerator Conference in Sep-
tember of last year (CERN COURIER vol.
7, page 202). The main ring is 300 m in
diameter with a peak magnetic field of
13.6 kG. Injection is in two stages — a 30
MeV linac and a 2 GeV separated-function
booster, consisting of three stacked rings,
100 m in diameter. With this high injection

energy, the vacuum vessel cross-section
in the main ring can be kept down to
4 X 8 cm’ and the magnet (and ring

building) size reduced. The cost estimate
was given as 121 M DM (65 M for the
machine itself and 56 M for the associated
buildings).

At the Cambridge Conference, there
was comment that all the 40 GeV projects
were planning for too low an intensity.
Karlsruhe have now worked out modifi-
cations which would make it possible to
increase the intensity to 10" protons per
second. They have also studied the

possibility of increasing the energy to 60
or 70 GeV.

The intensity increase comes compara-
tively easily from modifications to the
injection system. The linac energy would
be raised to 50 MeV and the linac current
increased by a factor of ten. The booster
would move from 2 to 5 GeV, using an
increased vacuum vessel aperture (7 X 14
cm’® becoming 9 X 17 cm®), about 40%
more bending magnet and higher field in
the bending magnet (5.6 kG becoming
8 kG). The main ring would remain the
same, except for more rf. power, but
extra precautions have to be taken to
reduce the closed orbit distortions to
about Vs of the values that were tolerable
in the original design. (The intensity is
limited by the emittance of the injector;
space charge limit is 5 X 10”.) In both
the booster and the main ring, observation
and correction of the closed-orbit position
would be built in.

The additional cost of the intensity
increase is estimated at 30 M DM; to
make higher intensities eventually possi-
ble 10 M of this would need to be added
to the cost of construction and the rest
could be absorbed later when the im-
provement to higher intensity was called
for.

In considering increased energy, the
Karlsruhe team selected 60 GeV to evolve
some design figures. This would require a
main ring 400 m in diameter with a peak
magnetic field of 18 kG. Both separated-

function and combined-function magnet
lattices are under consideration. The
version which has been evolved retains

the same intensity per second as the
original design (1.25 X 10 protons per
second) but increases the repetition rate
to two per second. Injection energy
remains at 2 GeV. The increase in cost
compared with the original design figures
is again estimated at about 30 M DM —
the same increase as for higher intensity.
At the Seminar, the participants gener-
ally seemed to favour a move to higher
energy rather than higher intensity.

The 40 GeV project in Japan (CERN
COURIER vol. 7, page 201) developed at
the Tokyo Institute for Nuclear Studies, has
not been awarded money for construction

in the budget for fiscal year 1968, (which
runs from April to March) as had been
hoped. Construction could start now only
in 1969. The accelerator would probably
be sited in the proposed 'Science City' at
the foot of the Mount Tsukuba about 80 km
north-east of Tokyo. It has not yet been
decided whether the Laboratory would be
under direct government control or
whether it would have the same degree of
autonomy as the Universities.

Recording rads at
Rutherford

The Rutherford Laboratory displayed, at
the Physical Society Exhibition in the UK
from 11-14 March, a newly developed
method of measuring high radiation doses.
A small team, led by R. Sheldon, has
produced a device called a hydrogen
dosimeter, which gives precise integration
of radiation dose and which can be read
remotely if required.

All accelerator Laboratories need infor-
mation about the radiation dose likely to
be received by various components of the
machine. Although materials which are
more and more ‘radiation resistant' have
been produced, it is still important to know
just what dose components are receiving
in order to estimate their useful life. They
can then receive attention before the
effect of radiation has seriously impaired
their properties, such as their mechanical
strength or their electrical insulation. This
is particularly important for organic
polymer materials, which are sensitive to

radiation, used as insulation on magnet
coils, etc.

The Rutherford Laboratory has an
additional concern in that the vacuum

vessel of the 7 GeV proton synchrotron,
Nimrod, is made of glass-fibre reinforced
epoxy resin. They have therefore given
considerable attention to the problem of
radiation dose measurement.

Many methods have been developed in
the past but none proved ideal to be
adapted to rapid and regular use over a
very wide range of doses. The hydrogen
dosimeter, now in use at Nimrod, consists
of a small glass or stainless-steel capsule
containing polyethylene powder. It has
been found that the pressure of hydrogen
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gas, which builds up in the capsule as the
powder releases hydrogen underthe effect
of radiation, is a precise integrating
measure of the radiation dose received
by the capsule. Measurements inthe range
10° to 10° rad (the rad is the unit of ab-
sorbed dose) can be made by connecting
the capsule, via a capilliary tube, to a

Bourdon-type pressure gange. Remote
read-out is possible; it is an obvious
advantage to be able to take readings

remotely, so that it is not necessary to
open up the accelerator to examine the
dosimeters.

Twenty-three of these units, each con-
sisting of five 'integrating-dose' capsules,
were installed on Nimrod about a year
ago together with several hundred 'single-
dose 'capsules'. They have proved to be
robust and satisfactory in operation.

First catch your
neutrino

A team of scientists from Brookhaven Labo-
ratory, led by R. Davis, have set up a
380 000 litre tank of cleaning liquid, 1470
metres down the Homestake Gold Mine in
South Dakota to catch neutrinos. Their
paradoxical purpose in going deep into
the earth is to find out what is going on
deep in the sun. The elusive, ubiquitous
neutrino is the particle that they hope will
act as communicator, in what is surely
one of the most imaginative experiments
ever devised.

The experiment is usually referred to as
the Brookhaven solar neutrino experiment.
Its purpose is to test current theories of
the ways in which the sun generates its
energy. One of the products of nuclear
physics has been an explanation of solar
energy generation in terms of the fusion
of the lighter chemical elements, particu-
larly the hydrogen and helium isotopes. A
series of fusion interactions can be written
down to show how the energy is produced
and among the products of the interactions
is a high flux of neutrinos. It is estimated
that the sun produces ovec 10° neutrinos
every second.

Most of the neutrinos are however in
the low energy region. For example, the
fusion of two hydrogen nuclei

H+ H"D + e +v
yields neutrinos with a peak energy below

half an MeV. These neutrinos are very
difficult to observe because of their ex-
tremely low cross-sections for interaction.

But one interaction chain yields higher
energy neutrinos. First, helium isotopes
produce berylium

He’ + He'-> Be’ + v
A small fraction of the berylium is con-
verted to boron by proton capture

Be'+ H—> B +vy

and the boron decays yielding berylium
(which decays to two helium nuclei)

B°->Be" + e +v
The neutrinos produced in this decay
have energies up to 14.2 MeV and are just
about susceptible to a reasonably high
rate of detection. These are the particles
that the Brookhaven team is chasing. A
measure of their flux will be a test of the
theories of solar generation processes.

The idea is to catch the neutrinos in
the interaction

CI" + v->A" + e~
setting up a large volume of chlorine, fil-
tering out and counting the radio-active
isotope argon 37 which is produced. The
isotope has a half-life of 35 days.

380 000 litres of tetrachloroethylene in
a large tank, 6.6 m in diameter, 148 m
long, provides the large volume of
chlorine. After long exposure in the under-
ground laboratory, where only neutrinos
can penetrate, helium gas is passed
through to purge the liquid of argon. A
charcoal trap cooled to almost — 200° C is
then used to absorb the argon while al-
lowing the helium to pass through. This pro-
cessing takes about ten hours and argon
extraction efficiencies of over 90 % can
be achieved.

The argon is then conveyed to Brook-

haven and the number of A* atoms is
counted in a low-level proportional
counter. The count is of the Auger
electron, which has a characteristic

energy of almost 3 KeV, in the decay of
the A™.

The counter is located inside the 40 cm
bore of an old navy gun-barrel which acts
as a shield from cosmic radiation. The
guns are of course, made of 'old"' iron and
contain a very small level of residual
radio-activity.

(We can't resist disgressing here with
a little story told by LM. Lederman during
a lecture about the famous experiment at



Brookhaven which first showed that two
types of neutrino exist. He was talking
about the steel shielding used in the
neutrino experiment... 'If you look closely,
you can see that some of the steel is
marked U.S.S. Missouri. This steel is
available only because the battleships are
obsolete, and in fact during the Cuban
crisis we were afraid the Navy would take
it back. The application of obsolete Naval
equipment to high energy physics is inter-
esting. In another experiment we are
planning now at the AGS, we use some of
the cannons from perhaps the same ship;
large cannons make very good collimators.
They have tremendous wall thickness and
are 50 ft long. The only trouble is they
have rifing, and we had to have a
graduate student crawl in to smooth it out.
He quit, and | do not know where we shall
find another student of his calibre'.)

The various theoretical calculations on
the neutrino flux to be expected from the
boron decay in the sun give forecasts
ranging from about 6 X 10° to 21 X 10°
neutrinos per square centimeter per
second. Knowing the efficiency of neutrino
capture in their tank, the Brookhaven
team could expect to catch from about 15
to 5 neutrinos per day according to which
theory was correct. Their very preliminary
results seem to point to the lower end of
this range with a rate of less than 2 per
day.

An indication of just how refined the
detection technique has to be, is that at
equilibrium (when A" is being produced
in the liquid at the same rate as it decays)
only about 300 atoms of A" will be
present in the whole 380000 litres of tetra-
chloroethylene. Thus this unusual alliance
of physics and chemistry is plucking each
argon atom from over a million million
million million others.

Cornell

The electron synchrotron at Cornell Uni-
versity reached its design energy of 10
GeV on 2 March with low intensity beams.
(The early stages of commissionning were
reported by R. Littauer at the Cambridge
Conference — CERN COURIER vol. 7,
page 202). Experiments started in No-
vember 1967 at an energy of 7 GeV with
about 60 hours experimental time per

week. The utilization has now grown to
100 hours per week. Commissioning of the
machine continues and indicates that its
performance will easily exceed the design
figures.
Design and construction of the Cornell
accelerator has been led by Professor
R.R. Wilson, now Director of the National
Accelerator Laboratory which will house
the American 200 GeV machine.
The Director of the Laboratory of Nuclear
Studies at Cornell is now B.D. McDaniel.
The Cornell synchrotron was funded in
April 1965. It was initially conceived for an
energy of 10 GeV but the equipment now
being installed will in fact be capable of
15 GeV. The magnets could probably be
powered to field levels equivalent to over
20 GeV but more r.f. power would be needed
to reach these energies.
The beam intensity is still being kept low
— about 10" electrons/pulse at60pulses/s.
The reasons for this limitation are:
i) because the experimental programme
does not yet call for higher intensities

ii) to avoid excessive radiation damage
during commissioning (since the linac
beam chopper has not yet been com-
missioned a high proportion of the
injected beam would be lost in the
accelerator ring)

iii) because the linac has not yet been
commissioned to inject for more than
a fraction of a turn.

However, the capture efficiency is high
and the Cornell team are confident of
meeting or exceeding the design intensity
of 10" electrons/pulse.

Commissioning of the machine has
gone very quickly and smoothly despite
the fact that construction work has been
continuing throughout this time. Although
the ring building, the power and cooling
supplies, and the control rooms were not
finished at the time of first operation a
very flexible control philosophy made it
possible to do useful work. Most of the
time, the machine can be operated from a
single standard relay rack.

Two important facts are that there have
been no magnet failures and no problems
with the vacuum system. The design of the
magnets and the absence of a vacuum
vessel in the magnet aperture (the magnets
are the ‘picture-frame' type) are unusual
aspects of the machine.

The physics programme has started
well. The first experiments include rho
production in the forward direction, muon
pairs, backward pions, kaons, wide-angle
pairs, and wide-angle bremsstrahlung. The
external electron beam is under cons-
truction. Work so far has been with X —
ray beams from an internal target.
Preliminary results on the experiment on
rho production have already been re-
ported. Three outside University groups
are participating in the experimental
programme.

Dedication of the new synchrotron is
planned for October 1968. It will be named
the 'Wilson Synchrotron Laboratory'.

Brookhaven

The newly installed slow ejection system
on the 33 GeV alternating gradient syn-
chrotron (AGS) at Brookhaven National
Laboratory produced its first ejected
beams on 6 March. We hope to carry a
fuller story on this next month.

CERN brought a slow ejection system
into operation in 1963 (see CERN COU-
RIER vol. 3, page 110) but its average
ejection efficiency is low (50-60 %).
Addition of a special septum magnet in an
experimental set-up last year showed that
it is possible to increase this to around
80%. At the AGS, efficiencies of about
90 % are hoped for and their work has
been given added significance by the fact
that a crucial aspect of the American 200
GeV design is their belief that slow
ejection efficiencies can be pushed as
high as 99 % when building the ejection
system into a new machine.

Since we mention above that CERN
beat Brookhaven to slow ejection,
perhaps we can redress the balance and
at the same time correct an omission in
the February issue of CERN COURIER by
going back to full-aperture kickers. In
telling the story of the recent successful
work on the full-aperture kicker at CERN,
we described it as 'the first of its kind'.
Strictly speaking this is correct, since the
Brookhaven full-aperture kickers are of the
'picture-frame' magnet type, but we should
have recalled in our article that Brook-
haven have used full-aperture kickers in
their fast ejection system for years.
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The Convention

A revised version of the Convention of the
European Nuclear Research
was approved by the Council at its meeting in
December 1967 and the amendments have been
passed to the Governments of the Member
States for their acceptance. This article is a
description and explanation of the contents of
this  fundamental ~ document.

Organization  for

The Council,
desiring to prepare for the possibility of
construction of a new Laboratory to
include a proton synchrotron for ener-
gies of about 300 GeV;
considering that the construction of
such a Laboratory could not be carried

out under the present terms of the
Convention;
desiring nevertheless to retain the

unity of the Organization and the spirit
of the present Convention, the efficacy
of which has been amply demonstrated
since the creation of the Organization;
recognizing that by virtue of the terms
of paragraph 1 of Article X of the Con-
vention they are empowered to recom-

mend to Member States amendments
to the Convention;
Resolves

(@) to approve the amendments to the
Convention which are attached to
this Resolution;

(b) to recommend to Member States
acceptance of these amendments;
(c) that the Director General should

notify Member States of each such
acceptance as it is received.

In passing this resolution at the De-
cember 1967 meeting, the CERN Council
completed its work to make it possible to
set up a new Laboratory for sub-nuclear
physics, in addition to CERN-Meyrin, under
the same Organization. The Council itself,
its representatives, legal experts and the
CERN administration had given many,
many hours of attention to the revision of
the Convention. Why is it so important?

The Convention is the most fundamental

document governing the operation of
CERN. It provides the necessary legal
framework within which all the major

decisions must be taken. If the framework
were too restrictive there would be no
scope to adjust rapidly to the unpre-
dictable evolution of sub-nuclear physics.
If the framework were too loose, the
participating countries could lose control
of the progress of the Organization. The
Convention needs, therefore, to be care-
fully worded so that CERN can be steered
along that narrow path which gives flexi-
bility while safeguarding the rights and
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specifying the obligations of the Member
States.

The existing Convention was signed at
the UNESCO headquarters in Paris in
1953 and has been in force without change
(except for an amendment to the'Financial
Protocole') for fourteen years. Considering
the great developments which have taken
place in the activities of CERN in this time,
it is obvious that the Convention has
worked extremely well. Another indication
of its success is that it has been used as
a model in drawing up the Conventions of
several other international organizations.
However, in the light of the proposal to set
up a new Laboratory to house a much
more powerful accelerator, it became
necessary to undertake a major revision.

It was considered important to preserve
a unified policy for European collaboration
in sub-nuclear physics — in other words,
not to set up a separate organization for a
new Laboratory. In this way, several Labo-
ratories would be controlled by the same
Council, the same Scientific Policy Com-
mittee and the same Finance Committee.
The existing Convention, however, does
not allow for the establishment of any
Laboratory other than that of CERN-
Meyrin and it had, therefore, to be revised.
But since it had worked so well, the
amendments were carefully phrased to
preserve the spirit and whenever possible
the words of the existing version.

We will now go through the revised
Convention Article by Article selecting
sections for explanation and comment. It
should, of course, be realized that, in
doing this, we sacrifice the precision and
legal niceties of the document itself. The
following paragraphs are not the gospel
but an interpretation of it.

CONVENTION
for the establishment of a European
Organization for Nuclear Research

The Convention opens with a preamble
recalling the history of the beginnings of
CERN. Like several other historical clauses
in the Convention, this section has been
left intact in the amended version. It
refers for example to the Conseil Euro-
péen pour la Recherche Nucléaire, which
did most of the preliminary study on what
a European Laboratory might be, and

from which the initials'CERN'were drawn.
After the historical paragraphs come
the words 'The States parties to this Con-
vention... have agreed as follows;'

Article |

Article | establishes the European Organi-
zation for Nuclear Research with its seat
at Geneva. The revised version makes It
possible to move the seat to another Labo-
ratory by a two-thirds majority decision of
the Member States. It is worth noting that
the seat must be at a Laboratory so that a
disembodied 'Headquarters' remote from
the research centres cannot be set up.

Article I

Article 1l lays down the purposes of the
Organization to ‘provide for collaboration
among European States in nuclear
research of a pure scientific and funda-
mental character, and in research essen-
tially related thereto. The Organization
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.'

It is in the paragraphs which say how
these purposes shall be achieved, that the
major amendments appear. The amend-
ments open the door for the 'construction
and operation of one or more international

laboratories’, each with at least one
accelerator and associated equipment
and buildings. The Organization is to

concern itself also with organizing and
sponsoring research, which involves such
things as theoretical work, promotion of
contacts between scientists and inter-
change of scientists, dissemination of
information, and advising other research
centres.
The programmes of activities are defined
in the revised Convention:
a) The programme carried out at CERN-
Meyrin including the 28 GeV proton
synchrotron and the 600 MeV synchro-

cyclotron. (This is the present 'basic
programme' of the Organization in
which all Member States must parti-

cipate.)

b) The construction and operation of the
intersecting storage rings fed by the
28 GeV machine. (This is at present a



'supplementary programme' supported
by all the Member States with the
exception of Greece.)

c) The construction and operation of a
proton synchrotron ‘for energies of
about 300 GeV. (This requires a two-
thirds majority decision of the Member
States before it can come into being.)

d) Any other programme which meets the
purposes of the Organization. (This
would also require a two-thirds majority
decision and it is included so that other
ventures could be undertaken by the
Organization without the tortuous pro-
cedure of revising the Convention yet
again.)

The approval of (c) or (d) involves the
definition of 'those administrative, financial
and other previsions necessary for the
proper management of the programme'and
this definition could not be changed
except by a further two-thirds majority
decision.

At such time as the 300 GeV accelerator
came into operation it would join (a)
above as part of the basic programme,
and as Member States are only required
to take part in one of the component
programmes (a) — CERN-Meyrin, or (c)
— the 300 GeV Laboratory, any State
could at that point withdraw from support-
ing CERN-Meyrin and concern itself solely
with the 300 GeV Laboratory. Also, CERN-
Meyrin could be dropped from the basic
programme provided no State supporting
CERN-Meyrin objected.

Article 11l

Article Il lays down the conditions of
membership. Any of the countries which
formed the original Conseil Européen
pour la Recherche Nucléaire has the right
to join the Organization. The only State
now outside the Organization which
qualifies under this condition is Yugos-
lavia, which had to withdraw from the
Organization in 1962 though it retains the
status of 'Observer'. (Poland and Turkey
are also Observer States.) Any other State
wishing to join needs the unanimous
support of all the Member States.

The Member States have to state in which
‘programmes of activities' they wish to
participate and this, as mentioned above,
has to include a basic programme. (Thus

no State could join just to use the ISR.)
The Council can lay down a minimum
period of participation in a programme (to
ensure for example, that no major contri-
butor withdraws in the middle of an
expensive construction programme) which
is tied to a maximum expenditure. This
second restriction is an important amend-
ment pressed for by bodies responsi-
ble for the allocation of national resources
in science, who need to be aware of their
commitments well in advance. The restric-
tions can only be lifted if no participating
State objects. But having met these obli-
gations, a State can withdraw from a
programme as from the end of the financial
year following the one in which it an-
nounces its intention to withdraw.

Article IV-VI

Article IV simply states that the 'Organi-
zation shall consist of a Council and, in
respect of each Laboratory, a Director
General assisted by a staff.
Article V defines the Council and has
some important amendments concerning
the voting procedure. The Council is com-
posed of not more than two delegates from
each Member State (who may bring their
advisers) and has to meet at least once a
year. It has the tasks of
a) determing policy in scientific, technical
and administrative matters

b) approving the programmes of activities

c) adopting budgets

d) reviewing expenditure and approving
accounts

e) deciding on staff requirements

f) publishing an annual report

g) doing anything else necessary to ful-
fill the purposes of the Convention.

Each Member State has one vote and
(apart from some important exceptions)
decisions are taken by a simple majority.
A State cannot vote on a decision con-
cerning a programme in which it does not
participate unless the decision affects a
programme in which it does participate. It
can also lose its vote if it is too far in
arrears with its contributions.

In order to discuss a particular issue a
majority of the States involved must be
present, though decisions requiring a two-
thirds majority could obviously only be
taken if two-thirds of the States involved

were present and in agreement. However,
this arrangement does allow Council
Sessions to take place with a restricted
agenda and limited attendance. Thus
Sessions could be called to tackle the
problems of just one of the programmes
of activities.

To assist it in its work, the Council may
set up ‘subordinate bodies'. Two of these,
which have played a very important role
in the progress of the Organization for
many years, are specifically mentioned in
the Convention — a Scientific Policy Com-
mittee and a Finance Committee. There
would not be an SPC and an FC for each
Laboratory but one of each to serve the
whole Organization. A possible newcomer,
which is given some emphasis, is a com-
mittee for the execution and co-ordination
of the different programmes.

Article VI concerns the appointment and
role of the Director General. A two-thirds
majority of all Member States is needed
for the appointement (or dismissal) of a
Director General; there would be one for
each Laboratory and they would be of
equal status.

A Director General is the sole executive
authority for his Laboratory but the
Council may also delegate powers of
appointment and dismissal of staff to, for
example, an executive committee responsi-
ble for a particular programme or Labo-
ratory. The Council also adopts the Staff
Rules (a revised version of the Staff Rules
for CERN-Meyrin was approved at the last
Council Meeting).

Article VII

This Article lays down the rules concerning
the financial contributions of the Member
States. (The States finance, of course,
only those programmes "in which they
participate.) Contributions are fixed on
the basis of net national income and are
adjusted every three years.

In fixing the contributions, the Council
can take into account ‘'special circum-
stances' prevailing in a Member State. (Both
Greece and Spain benefit from a reduc-
tion on this basis at present.) The revised
Convention has incorporated a clause from
the ESRO Convention which recognizes
national income 'per capita' below a level
to be decided by the Council, as a 'special
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CERN Stores

The Surplus Stock and Salvage section has a large
selection of new and used electronic and electrical
spare-parts, also used electronic components in
good condition.

Those interested should contact the Head of Stores
for further information at the following address:

CERN - 1211 Geneva 23.
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circumstance'. This level will probably be
set by the Council at the same time as
the scales of contribution are fixed (once
every three years). The adjustment, if any,
to be granted to a Member State is left, as
before, to the discretion of the Council.

In the existing Convention, the maximum
percentage contribution that any Member
State can be called upon to provide is
25 %. The revised Convention selects no
figure but gives the Council the authority
to fix the figure for any particular
programme. In fact, when passing the new
Convention, the Council immediately re-
affirmed the 25 % rule which remains in
force for all the programmes of activities,
though it could now be changed if no
participating country objects.

Any State wishing to join the Organi-
zation, or any Member State wishing to join
a particular programme after it has started,
can be called on for a special contribution
to the capital cost already incurred.

A paragraph has been added to this
Article to make financial provision for the
participation of the Organization in a
national or multi-national project. The
same rules as above would apply unless
the Council decides otherwise.

Attached to the Convention is the
Financial Protocol which lays down the
administrative details of financing the
Organization. It covers such things as the
presentation of budgets, the role of the
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Finance Committee, the currency in which
contributions shall be paid (at present,
that of the country in which the seat of
the Organization is established — i.e.
Swiss Francs), accounts and auditing.

Articles VIII - XX

The first seven Articles contain the essence
of the CERN Convention. We will not con-
sider the remaining Articles, many of which
are now of historical interest only, in much
detail but merely list them with an
occasional remark on their contents.
Article VIII: The Organization shall co-
operate with the United Nations Educational,
Scientific and Cultural Organization'. This
is a recognition of the role of fairy-
Godmother which UNESCO played in
setting-up CERN.

Article 1X defines the legal status of the
Organization.

Article X authorizes the Council to recom-
mend amendments of the Convention to
the Member States and it is in accordance
with this Article that the present revision
has been done. All Member States need
to accept the amendments before they
can come into force.

Article XI refers disputes not resolved by
the Council to the International Court of
Justice unless the States concerned agree
another form of settlement.

Article Xl concerns withdrawal from the
Organization and has been mentioned

above when conditions of

membership.

discussing

Article Xlll gives the Council power to
evict a State which is not fulfilling its
obligations.

Article XIV dissolves the Organization if
there are less than five Member States, or
if the Member States agree to dissolve it,
and makes provision for the disposal of
any surplus or payment of any debt at the
time of dissolution.

Articles XV and XVI are of historical
significance (as are the other remaining
Articles) — they opened the Convention
for signature until 31 December 1953 sub-
ject to ratification, Instruments of ratifi-
cation' being deposited with the Director
General of UNESCO.

Article XVII allows any State fulfilling the
conditions discussed above, to ‘accede’
to the Convention after 1 January 1954.
Article XVIII. The Convention entered into
force when seven States (including Switzer-
land as the host country) providing 75 %
of the total percentage contributions,
joined the Organization.

Article XIX required the Director General
of UNESCO to keep the European countries
informed as each State joined the Organi-
zation.

Article XX required the Director General
of UNESCO to register the Convention
with the Secretary General of the United
Nations when it entered into force.



THE FASTEST

ANALOGTO-DIGITAL CONVERTER

AVAILABLE TO-DAY

A FOR NUCLEAR SPECTROMETRY
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LABORATORI ELETTRONICI E NUCLEAR! S.p.A.
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INTERNATIONAL DISTRIfilUTORS: AUSTRALIA: A.A. Guthrie Pty. Ltd. 16-18 Meeks Road, Marrickville N.S\W. - AUSTRIA and GERMANY:
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BRITAIN: Nuclear Enterprises (G.B.) Ltd., Sigthill, Edinburgh 11,.Scotland - ISRAEL: Palec Ltd., 52 Nachlat Benjamin Street, Tel Aviv -
NETHERLANDS: Intechmij N.V., Hoogkarspelstraat 68, The Hague - NEW ZEALAND: A.A. Guthrie Ltd., 16 The Terrace, Wellington -
SWEDEN: Polyamp AB, Toppvdgen 20, Jacobsberg - SWITZERLAND: .High Energy & Nuclear Equipment S.A., 2 Chemin de Tavernay, Grand
Soconnex, 1218 Geneva.
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Every week a Tektronix Field
Engineer Is at CERN

Please contact our office in ZOUG
when you require his services

Fernand Guhl
Field Engineer

His knowledge of oscilloscopes
and the technology of
measurement can work

for you.

Paan TEEAN

TEKTRONIX INTERNATIONAL AG
Tel.: 042/49192 6301 ZOUG
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the simplest solution !

SEN3 0 0 COUNTING EQUIPEMENT
with integrated circuits

100 Mhz

Unlimited applications + Up to 1000 channels +« Scalers with visual display < Modular
scalers . Automatic readout of the system: from the simplest printers to the most
sophisticated output device

______|ISIEIN

SOCIETE D'ELECTRONIQUE NUCLEAIRE - 31, AV. ERNEST-PICTET - 1211 GENEVA 13 - SWITZERLAND
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Instrumentation for Hodoscope Detector Arrays, Magneto-
strictive Wire Spark Chambers, nanosecond pulse peak or
area digitizing, high speed (to 200 MHz) event counting,

time interval measurement, and many other applications is
provided by standard LRS modules. Our complete series of
application oriented data acquisition systems includes a
wide selection of multiscalers, ADC's, coincidence latches
and time digitizers. These units can be combined with the
desired interface or display modules to give you the exact
system you need. Some of these versatile units are shown
above. To see the rest, just call or write.

(TOP) Model 156 Digital Display—8 decimal-type Nixie
tubes display data in either octal or decimal notation.
® Model 243 Gated Analog-to-Digital Converter—to digi-
tize peak or area of nanosecond analog signals. @) Model
520 Dual 100 MHz Scaler-for fast pulse counting. @) Model
170 Gated Latch—for reading Hodoscope Detector Arrays.

L R S @ Model 181 Time Digitizer—for readout of Magnetostric-

tive Wire Spark Chambers. (§) Model 152C Readout Con-

LeCroy Research Systems Corp. trol—coordinates the operation of data acquisition and

1 Hayes Street, Elmsford, New' York 10523 readout modules. (8) Model 157B Tape Interface—com-
Phone: (914) 592-5010 patible with most commercially available tape transports.
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SCALER

COUNTING

CONTENT

LOOK

RESET

READ

OFF

. GATE

INPUT
10 MHz

7N

The input-and gate-circuits of the new
AEC-NIM-Module Scalers are designed to
enable you to forget about pulse conditioning !
A useful two-lamp feature shows actual operation
of each scaler. The 'counting' lamp flashes when
the scaler accepts a pulse. The 'content' lamp
indicates difference from zero.

By pressing the look' button of any scaler the
contents can be seen on a central display unit.
A wide range of readout equipment is available.
The scalers can be interfaced to fast on-line
computers with a readout speed as high
as 32x10° bits/sec.

Input characteristics Scaler Type 902

1000 I

>E 700 A e s =
0 500 N
®
»- 0
5 10 15 co 0 10 20 30
Fulse width nS Rep. rate MHz

t+1%

Many different types are available to meet

your specific r
Counting speed
with or without

equirements.
of 10, 30 or 100 MHz
input discriminator

gating facilities, coincidence or anti-coincidence

Please ask for full technical literature !

I ELECTRONICS

Switzerland : Heidenh
Telephone 065/2 85 45

ubelstrasse 24, Solothurn

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

Telephone 4305

Germany: Verkaufsbliro Minchen, Kaiserstrasse 10, D-8000 Munchen 23

Telephone 34 80 16

France : Sorelia Electronique, 150 rue de Chatou, 92 Colombes
Telephone 782.16.39-782.32.79

Italy: Boris G. F. Nardi
Telephone 2362924-23

, Via Capranica 16, Milano
61394
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"Morefor your money than ever before" best describes our new ADC.
A proud addition to the M100 Sysem, the AD1Z8 is a 128 channel
(7-bit) analog-to-digital converter. It provides flexibility of input
signal acceptance, supervisory control, and output interfacing.
Most of the supervisory circuitry normally found in a large multi-
channel analyzer is included in a small package at a low price.

n

Seven-bit (128 channel)
direct-coupled
analog-to-digital converter.

Conversion time typically
12.9 usec full scale.

Data input has
full scale range
Ov to +1.0v above threshold.

Adjustable threshold control
for rejection of undesired
low-level signals.

Strobe input accepts
M100 System logic
and complementary logic signals.

STROBE and RESET inputs
accept M100 System logic
and complementary logic signals.

Busy complement

logic signal output

controls external modules,

or allows sequential conversion.

Available in both the
EG&G package and in a
NIM-compatible package
(NBS-AEC TID-20893 rev.).

ANALOG TO DIGITAL CONVERTER

I
DATA AND
STROBE
L]

%)

.
STROBE
ONLY

S
1
R
0
B
E

AUTO RESET

TIMED @

.
EXT ONLY

®END OF
READOUT

TYPE AD 128

0n° EGz6 nc

EG:G

NUCLEAR INSTRUMENTATION

Visual readout provided
for test purposes.

Internal control logic
allows sequential reading
of many AD128 units.

Seven-bit digital output;
8th bit for digital data
or overflow reset signal.

Write or call tor detailed specifications.

EG&G, Inc., Salem Laboratory,

40 Congress Street, Salem, Massachusetts 01970
Tel: (617) 745-3200.

Cable: EGGINC-SALEM
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ceramie

lead-through

are ultra-vacuum tight
and designed for frequent stovings

They can be used in the most varied ambient conditions : caesium vapour,
hexafluoride, liquid helium, neutron bombardment.

Exceptional reliability.

Ceramic-inconel and ceramic-stainless steel seals are also CSF specialities.
While making rack-mounting easier, this technique improves the resistance
to corrosion. Voltage and current lead-through are used whenever a good
vacuum is required (up to 50000 volts from 1 mA to 1000 A).

OTHER PRODUCTS

PROFESSIONAL AND INDUSTRIAL APPLICATIONS TRANSMITTING TUBES e *'‘O AND ‘M’ CARCINO-
TRONS e *‘O' TYPE AND CROSSED FIELDS TRAVELLING WAVE TUBES e OSCILLATOR AND POWER
KLYSTRON o MAGNETRONS e T-R CELLS e CATHODE-RAY AND STORAGE TUBES e MINIATRON e
SUBNITRON e REPEATER TUBES e CERAMIC TUBES e NOISE GENERATORS e NEON INDICATORS e
DISPLAY TUBES e ELECTROLUMINESCENCE e GAS LASERS e VACUUM OVENS e VACUUM SEALS.

CSF - COMPAGNIE GENERALE DE TELEGRAPHIE SANS FIL

GROUPEMENT TUBES ELECTRONIQUES
55, rue Greffulhe - 92 Levallois-Perret - France
Phone : 737-34-00
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It's What Plugs-In That Counts

This is our new M-150 Main Frame. It
was designed for our new rather spec-
tacular Nanologic 150 Counting/Logic
System. It is the only AEC TID-20893
(rev) "bin" commercially available incor-
porating a power supply meeting or ex-
ceeding the requirements of TID-20893,
Type Il Class A. This means much better
regulation, hence better module stability,
and higher available current. Outputs:
+12V @ 4A; -12V @ 55A; +24V @ 2A;
-24V @ 2A. The cooling fan cools only
the power supply — it doesn't create un-
necessary thermal gradients in the bin
proper to afect module stahilities.

CHRONETICS

U.S.A.:
Europe:

The M-150 will accept up to twelve single
width (NIM) modules. A n y AEC-compati-
ble modules meeting the mechanical and
electrical requirements. Of course, the M-
150 can't make a silk purse out of a sow's
ear or Nanologic out of lesser breeds.
But it can and will minimize drift, virtual-
ly eliminate inter-module loading effects
and, in short, give you the best perform-
ance the modules are capable of.

If, however, what you need is the best
obtainable performance (and stability,
quaity and reliability) investigate the
Nanologic 150 System: discriminators,
logic units, fan-outs, adders, linear gates,
prescalers, etc., etc. — more than fifteen
modules presently available and many
more on the way. Performance? Well: 200

MHz counting rates, updating or dead-
time modes, variable output widths, nor-
mal/complementary outputs, better than
15 ns FWHM coincidence resolving, DC-
coupling — easily the best written speci-
fications in the field. And, more impor-
tantly, easily the best proven performance.
So . . . what plugs in to the M-150 counts.
If it's Nanologic 150 it counts (and per-
forms every counting/logic function) bet-
ter than anything else on the market. If it
isn't Nanologic 150 it will still do signifi-
cantly better than in any other bin. A n y
other bin.

New Nanologic 150 technical data are on
the presses and will be available shortly.
The M-150 is available now. Please write
or 'phone.

500 Nuber Avenue, Mt. Vernon, New York (914)699-4400 TWX 7105600014
39 Rue Rothschild, Geneva, Switzerland (022)318180

TELEX 22266
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