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The European Organization for Nuclear Research (CERN) came into being in 1954 as a co-operative enterprise among European governments in order to
regain a first-rank position in nuclear science. At present it is supported by 13 Member States, with contributions according to their national revenues :
Austria (1.96%), Belgium (3.85), Denmark (2.09), Federal Republic of Germany (22.86), France (18.66), Greece (0.60), lItaly (10.83), Netherlands (3.94),

Norway (1.48), Spain (1.68), Sweden (4.25), Switzerland (3.20), United Kingdom (24.60).
Contributions for 1964 total 107.2 million Swiss francs.

The character and aims of the Organization are defined in its Convention 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 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.’
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The cover photograph shows one way to
keep cool during the summer hot weather
(though it was in fact taken last winter !).
Outside the East bubble-chamber building
of the proton synchrotron, liquid nitrogen
is being pumped from the large railway
tanker in which it is delivered to one of
the containers in which it is stored at
CERN. These, constructed like giant ther-
mos flasks, hold some 9000 litres of the
liquid, which is at a temperature of
—196° C. A cloud is formed by the conden-
sation of water from the air, cooled by
the liquid flowing through the pipe. Among
other uses, liquid nitrogen plays an im-
portant part in the operation of liquid-
hydrogen bubble chambers, where it pro-
vides cooling for heat shields placed
between the very cold chamber and the
vacuum tank, which is at room tempera-
ture. It is also used as a cooling medium
in the hydrogen refrigerator.
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In the second half of June, the British
National Hydrogen Bubble Chamber
successfully came into operation in the
East bubble-chamber building of the
CERN proton synchrotron. Although on
two previous occasions the preliminary
‘technical’ runs had shown up defects
which (though relatively minor) had
meant posfponing actual operation, this
time everything went much more
smoothly. Before the end of the first
week, which had been allotted only for
tests, several thousand photographs
were accumulated for physicists in Dur-
ham and Turin, and the chamber’s first
scheduled experiment began the week
after. Some reward could at last be seen
for the many months of hard work, both
by the British team in charge of the
chamber and by those in CERN's Track
Chambers and other Divisions who had
co-operated to assemble the equipment
here and carry out the various modifica-
tions that were found fo be nécessary.

This new liquid-hydrogen bubble
chamber is the largest so far operated
in Europe. By convention, its size is
given by reference to the length of the
actual liquid-hydrogen container, which
is aligned with the direction of the inci-
dent beam. Although usually known in
CERN as the 150-cm chamber, the British
chamber in fact has a length of 60
inches, equivalent to 152.4 cm (that is,
at room femperature ; about 0.6 cm less
at the operating temperature of -246° C).

The chamber was built by the colla-
borative efforts of three British uni-
versities (Birmingham, Liverpool and
London), the Rutherford High Energy
Laboratory and the Department of Scien-
tific and Industrial Research, at a cost
of about £ 1 million (12 million Swiss
francs). This cost also covers the deve-
lopment of automatic film-analysis
equipment, of the Hough-Powell type,

for seven British universities.

Earlier in the month, the final machine
runs were made for the second phase

of the neufrino experiment at the CERN
proton synchrotron. One of the decisions
taken by the Nuclear Physics Research
Committee at its meeting on 10 June
was to cancel the two weeks’ run provi-
sionally scheduled for next August (see
CERN COURIER, vol. 4, p. 60,
May 1964) and in fact not to schedule
any further runs during 1964.

Several thousand new photographs of
neutrino interactions have been collec-
ted in the recent runs, both with the
bubble chamber and the spark cham-
bers, and it will take some time yet to
analyse the findings satisfactorily. In
addition, it had already been planned
to enlarge the CERN heavy-liquid
bubble chamber, and work on the actual
rebuilding can now go ahead. The
chamber was removed from its con-
crete enclosure in the South hall on
7 July and ftransported to the newly
finished extension of the NPA building
(no. 162) for dismantling. The new
chamber body will have a volume of
1200 litres, more than twice that of the
present chamber, and a fiducial volume
(that part within which an interaction
has to occur in order to be certain of
providing sufficient information for
analysis) nearly three fimes greater
than previously. This will be especially
valuable for experiments with antineu-
trinos. The greater volume entails also
the lengthening of the magnet by
21 cm, with the mounting of three addi-
tional coils. Work is also progressing on
various modifications to the illumination
system, the expansion equipment and
the temperature-control circuits.

During the last neufrino run, a suc-
cessful  pilot combining
spark chambers with nuclear emulsions
(expt. E49) was carried outf in the neu-

experiment

trino beam. The idea of this is to use
the high resolution of the emulsion
technique, to obtain greater accuracy
of measurement, while retaining the dis-
crimination against background afforded
by an array of spark chambers triggered
by electronic counters. Each set of tracks



arising from a neulrino inferaction in
the emulsion stack must be associated
with particular fracks on one of the
spark-chamber photographs, and it was
to test the feasibility of finding such
correlations that the pilot experiment
was carried out, using a 10-litre stack of
emulsion. lis success points to other
interesting applications, for example the
study of cascade particles produced by
negative kaons, in which the inferaction
producing the cascade particle would
be found by fracing back into the
emulsion the frack of the associafed
positive kaon appearing in the spark
chamber as a result of selection by the
triggering system.

At the same time as the 152-cm
chamber was going into operation, the
81-cm Saclay/Ecole Polytechnique liquid-
hydrogen bubble chamber began a new
series of runs in the ks beam in the
North experimental hall of the proton
synchrofron. This beam is of separated
kaons, of momentum variable between
0.6 and 1.2 GeV/c, or of separated anti-
protons between 0.6 and 1.4 GeV/c.
The chamber will be operated either
with liquid hydrogen, in which case all
the target nucleons are protons, or with
liquid deuferium (heavy hydrogen),
which'provides equal numbers of pro-
fons and neutrons.

Six counter experiments and two
emulsion experiments were also in pro-
gress during the month, apart from the
usual exposures for nuclear-chemistry
experiments and various calibration

measurements,

Prof. V. F. Weisskopf, CERN's Director
General, was one of the members of the
Scienfific Council of the International
Centre of Theoretfical Physics at Trieste
who met for the Council’s first session
in Vienna on 28 May. The other mem-
bers are Robert Oppenheimer, Professor
of Physics and Director of the Institute
for Advanced Study, Princeton, U. S. A.,
Manuel Sandoval Vallarta, Professor of
Physics and Member of the Nuclear
Energy Commission of Mexico, and
Abdus Salam, Professor of Theoretical
Physics, Imperial College, London, and
Director of the Centre.

The main purpose of the Cenfre,
established by the International Atomic
Energy Agency in June 1963, is to foster,
research, the

through training and

TERAPROTONS AT THE PS

On 29 July the intensity of the circulating beam in the CERN proton syn-
chrofron reached, for the first fime, 102 (a million miilion) profons per pulse.
Adopting the next prefix in the series kilo-, mega-, giga-, efc., engineers at
the PS are now falking of their intensity in terms of the ‘teraproton’. This
intensity is a hundred times greater than the design figure.

advancement of theoretical physics, with
special regard to the needs of develop-
ing countries. Its range of interest will
be broader than that of the Theoretical
Studies Division at CERN, embracing
solid-state  physics and low-energy
physics, among other things, as well as
high-energy and elementary-particle
physics, The Centre will be inaugurated
by a Seminar on Plasma Physics,
which will be held from 5 October
to 15 November.

in addition to having ifts Director
General as a member of the Council,
CERN will collaborate with the Trieste
Centre by a periodic exchange of scien-
tists and by encouraging ifs experimen-
tal physicists to accept invitations fo
lecture in Trieste on their work.

Also in Vienna, Prof. Weisskopf and
Mr. G. H. Hampton, Directorate Member
for Administration, were among the
many patrticipants in the Second Scienti-
fic and Parliamentary Conference held
there from 23 to 27 May. This con-
ference, a successor fo the one held in
London in 1961, brought together mem-
bers of parliament and scientists from
20 different countries and many inter-
national organizations to discuss the
complex problems that arise between
those who are responsible for scientific
progress and those who, in large meas-
ure, are responsible for paying for it
and using ifs results.

At about the same time it was an-
nounced that Prof. Weisskopf had been
elected as Foreign Corresponding Mem-
ber of the Austrian Academy of Scien-
ces. In Geneva, on 5 June, al a cere-
mony in the hall of the University, he
was awarded the degree of Doctor
honoris causa, a recognition not only of
Prof. Weisskopf's high position in the
world of science but also of the close
ties that bind the University of Geneva
to CERN. In recent months Prof. Weiss-
kopf has also received honorary de-
grees from the University of Uppsala
(Sweden) and Yale University (U. S. A.).

At its 184th annual meefing on 13
May, in Boston, the American Academy
of Arts and Sciences elected among its
Foreign Honorary Members, Prof. Léon
Van Hove, leader of the CERN Theore-
tical Studies Division.

At the CERN Council meeting on 19
June, Dr. Giorgio Brianti was appointed
Leader of the Synchro-cyclotron Ma-
chine Division, in succession to Dr.
Pierre Lapostolle who, as announced
previously (CERN COURIER, vol. 4,
p. 47, April 1964), is now in charge of
a group in the Accelerator Research
Division.

Dr. G. Ross Macleod was appointed
acting Leader of the Data Handling
Division, confirming, in effect, the posi-
tion he had occupied since last Septem-
ber, when the Division leader, Dr. Lew
Kowarski, went fo Purdue University
(U.S5.A.) as a Visiting Professor. Dr.
Kowarski (who, incidentally, was made
'Officier de la Légion d’honneur’ by the
French Government earlier this year)
came back to CERN after the termina-
tion of the academic year at Purdue, but
will return there for another nine-month
period starting in September next.

For the election of this year's Chair-
man of the CERN Staff Association Com-
mittee, many nomination forms were
received but they all carried the same
name, that of last year's Chairman, Guy
Vanderhaeghe. Since no other name was
put forward, Dr. Vanderhaeghe, who is
Head of the Training and Education
Section (see CERN COURIER vol. 3,
p. 155, December 1963) was declared
elected.

On 22 June, CERN was visited by
Prof. D. Gjaerevoll, Norwegian Minister
for Social Affairs. With him were Mrs. R.
Sewiriin (a Member of the Norwegian
Parliament), Mr. B. Skall, Mr. S. Chr.
Sommerfelt (Norwegian Delegate to
CERN Council) and Mr. T. lbsen (Advi-
ser fo the Norwegian Delegates) @
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TWO Open Ietters Weisskopf «—— Weinberg

Although the amount of money spent on scientific re-
search, and particularly on fundamental research such as
high-energy physics, is still only a small fraction of the total
wealth available in the world, it is nevertheless larger in
total than it was even a few years ago and the demand to

spend more is increasing on all sides.

Those responsible for using the money invariably main-
tain that it is well spent and that an expanding economy
could well afford to devote a much greater fraction of its
resources to this ‘investment in the future’, but at the same
time they recognize that such an increase in relative expen-
diture could not go on indefinitely. However, it also seems
true that in many branches of science there is a certain
minimum level of support below which progress becomes
insignificant. If any particular country wishes to conduct
research in a certain field it must therefore provide
at least this minimum amount of money for its contribution
to have any value. To take a more specific example, there
would be little use in contemplating an experiment that
would take six months’ running time on an accelerator if a
more powerful (and necessarily more expensive) machine
somewhere else could, after the same preparation time, pro-
duce the results in a few days.

It seems clear that the time will come when responsible
decisions will have to be made by each country, or group of

Dear Al :

Your article in Physics Today on
‘Scientific Choice’ touches some of the
most important questions which we will
face in the immediate fufure. You
presented the situation in the clearest

High-energy physics has shown that
there is a sfructure in the proton and
the neutron, that the nucleon is not
as elementary as it seemed. This struc-
ture, and the internal dynamics of the
nucleons, exhibit unexpected and com- sics.  Still, you will agree that the

countries, as to which particular lines of research will be
fully supported and which deliberately neglected. A neces-
sary corollary is that attempis will have to be made to
assess the relative importance of each of the many possible
branches of scientific research, not only for any particular
country but perhaps (in the case of very expensive fields)
for mankind as a whole.

Problems like these are in fact already being discussed,
in private and in public. One of the forums for written
contributions is the quarterly journal Minerva (London,
C. S. F. Publications Lid.) which, in its issue of winter 1963
(vol. I, no. 2), carried an article by Dr. Alvin M. Weinberg,
entitled Criteria for scientific choice. More recently, Physics
Today, one of the publications of the American Institute of
Physics, has printed a revised version of this article (vol.
17, no. 3, March 1964). In the course of his argument
Dr. Weinberg felt impelled to rate high-energy physics rather
low in his order of priorities, a conclusion which drew a
strong protest from Prof. V. F. Weisskopf. The latter’s
defence of high-energy physics, as well as Dr. Weinberg’s
comments, together formed the subjects of two ‘open letters’
published in the June issue of Physics Today.

We are pleased to be able to reproduce these ‘open let-
ters’ here, to give an idea of the questions involved and
perhaps to stimulate others to delve further into the discus-
sion.

fore have discouraged science from
penetrating the nuclear structure ? It is
also true that the theory of relativity is
not very relevant for most scientific
investigations outside high-energy phy-

possible way and you pointed out the
terrible difficulties which are inherent in
any form of scientific planning. 1 agree
with most of what you are saying and [
like the way in which you said it. There
is one important point, however, in
which | cannot follow you. | accept
your three ‘external criteria’ for scien-
tific choice: technological merit, scien-
tific merit, and social merit. | would
even go along with your sharper defi-
nition of scientific merit, when you pro-
pose that '... other things being equal,
that field has the most scientific merit,
which contributes most heavily to and
illuminates most brightly its neighbouring
scientific disciplines’. But | cannot fol-
low your argumenis when you apply
your criferia o the field of high-energy
physics.

You argue that, by the criteria which
you have set forth, high-energy physics
rates poorly. In particular, you argue
that the world of subnuclear pheno-
mena, which are discovered by this
branch of physics, seems to be remote
from the rest of the physical sciences.
Here | cannot agree with you at all.
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pletely novel features that show few
parallels in the structure of previously
known entities such as nuclei and atoms.

The nucleon is the basis of all matter
and therefore of all science. Aten't you
inferpreting your own criteria in a
rather superficial way if you consider
subjects such as the structure of the
nucleon as remote ? Questions concer-
ning the stability of nucleons, the
reasons for the mass difference of neu-
tron and profon on which the existence
of matter is based, the question of the
possibility of more basic units of which
the nucleon is a compound system, the
problem of why there is one and only
one electric charge unit, are these and
similar questions to be considered as
unimportant and remofe from the rest
of science? It seems that they aim at
the centre of all scientific interest.

It is true that many scientific disci-
plines can be pursued without knowing
the answers fo these problems. For most
of terrestrial physics and chemistry, the
nucleus may be considered as a char-
ged massive point. But should we there-

deeper insight which relativity gave us
into the structure of space and time
would have justified even more efforts
than we are now spending on high-
energy physics. It is this kind of insight
which high-energy physics is aiming at
and ! have no doubt that it will also
lead to it, after more intensive study.

I am sure that you agree in some way
with this point of view, which is deeply
ingrained in the thinking of every phy-
sicist. You are a physicist like all of us,
and a better one in many respects. In-
deed, you pay respect in your article
to this point of view when you admit
that the discovery of the violation of
parity conservation ‘bears strongly on
the rest of science’. In fact, this state-
ment would not hold from the point of
view which you adopt when you call
high-energy physics remote from the
rest of physics. The violation of parity
has not much practical importance in
any other discipline, except that il
helps here and there in the determina-
tion of nuclear-level properties. It im-
plies, however, a thorough change of
our views on the role of symmeiry in



nature, and this is what determines its
relevance for the rest of science. It is
most likely that the study of the sub-
nuclear world will lead to changes
in our view of matter and space,
compared to which parity violation will
appear trivial.

But even on the somewhat superficial
basis of direct connection with other
sciences, the balance sheet of high-
energy physics is nof so negative as
you have indicated. You mention in
your article that * the strongest and most
exciting motivation for measuring the
neutron cross-section of the elements
lies in the elucidation of the cosmic ori-
gin of the elements’. | quote this stafe-
ment because it pufs emphasis on the
understanding of a problem which has
‘philosophic’ interest in ifself. Now, let
me draw your atlention to the recent
discoveries of violent evenis in the
centers of galaxies. Here it seems that
energy is produced in amounts and in
rates that surpass by far everything that
can be expected from ordinary nuclear
or chemical processes. The order of
magnitude alone of these energies ma-
kes it most likely that hyperons, mesons,
and the whole subnuclear world play a
role in these cataclysms. Here we have
a clear connexion with other sciences,
such as radio-asironomy and cosmo-
logy. The results of high-energy physics
could be very relevant for questions
regarding the creation of mafter, the
expansion of the universe, efc.; does
this not represent an important contri-
bufion to the scientific merit of high-
energy physics ?

| agree with your negative estimation
of the ftechnological merit of high-
energy physics, although we must be
prudent not to dismiss completely the
possibility of a technological applica-
tion of subnuclear phenomena by future
generations. After all, we are foday
crealing in our reactors here on earth
conditions prevalent in the cenitres of
stars, and that must have appeared
equally preposterous to scientists seve-
ral decades ago.

In view of my present position at
CERN, you will not be surprised if |
wholeheartedly support your assertion
of the great social merit of high-energy
physics as a field of international colla-
boration. Here the possibility and the
efficiency of common efforts among dif-
ferent nations was impressively demons-
trafed. Let me point out, however, that
this value stems mainly from the fact
that this field is basic and relevant for
all sciences and therefore touches ques-
tions which all thinking human beings

Dr. Weinberg is Director of the Oak Ridge National Laboratory (Tennessee)
of the U.S. Atomic Energy Commission. Born in 1915 in Chicago, he studied
physics at the University of Chicago and is a specialist in the applications
of nuclear physics to practical use. He received both the Atoms for Peace
award and the Lawrence Memorial award in 1960 and served on the Presi-
dent’s Scientific Advisory Commitiee in 1960-1962.

Prof. Weisskopf is Professor of Physics at the Massachuseits Institute of
Technology and, since 1961, Direcfor General of CERN. He was born in 1908
in Vienna, where he began his studies in physics, and afterwards moved
extensively around Europe before seftling in the U.S.A. in 1937,
awarded the Max Planck medal in 1956.

He was

are deeply interested in. This, and of
course the high cost of that research,
are the reasons why it is a most proper
object to be tackled by a collaboration
of all nations. If we are not convinced
of the intrinsic value of this research, it
we consider its scientific merifs margi-
nal, if we consider national efforts as
wasted when devoted to it, it will never
serve as it should, as a worthy object
for a common effort of all humanity.

Sincerely yours,

Victor F. Weisskopf

Dear Viki :

I am grateful to you for your gen-
erous and thoughtful lefter. That we
agree on as much as we do,; | find
satistying even though we disagree on
some aspects of the assessment of high-
energy physics.

To some extent, our disagreement
hangs around the word ‘remote’. My
belief is simple: that high-energy phy-
sics is remote in the same sense that
cosmology is remote —not that it is
lacking in the highest order of intellec-
tual excitement and stimulation. What
we are frying to decide, basically, is
how fast high-energy physics should
be pushed relative o competing bran-
ches of science. | submit that most dis-
coveries in high-energy physics, intrin-
sically exciting and interesting as they
may be, will probably not make very
much difference as far as what is done
to elucidate the rest of the physical uni-
verse. So to speak, there are few parts
of science (aside possibly from cosmo-
logy itself) that are waiting breathlessly
for insights from high-energy physics
and without which they cannot progress.

You draw the analogy with relativity.
Here | have two points: first, that relati-
vity was a cheap discovery (and | have
no argument at all about cheap disco-
veries); and second, that even relativity

bears widely on our understanding of
things around us, like atomic fine struc-
ture.

But | think the force of my argument
would have been clearer had you
compared high-energy physics with
quanfum mechanics. Before quantum
mechanics the world around us, the fee-
lable and touchable world of solids and
chemicals, was mysterious; quantum
mechanics illuminated the vast stretches
of science dealing with these things in
a way that | cannot visualize high-
energy physics doing.

Quantum mechanics not only deep-
ened our conceptual insights into the
world about us; it enabled scientists
concerned with many diverse fields to
progress at a rate impossible withoui
quanfum mechanics. Lack of a theory
of the atom, in 1926, was holding up
progress in all of physical science,
particularly the parts dealing with the
tangible and accessible world around
us. | would therefore, admittedly in
retrospect, see great urgency in getting
on with the exploitation of Schroe-
dinger’s and Heisenberg’'s insights.
Though | am impressed with the pos-
sibility, even probability, that high-
energy physics may yield the key to
understanding gravity and cosmology,
I just cannot visualize high energy as
having the all-pervading influence on
physical quantum me-
chanics has had. | believe in this sense
I am justified in characterizing high-
energy physics as ‘ rather remotfe’ from
the rest of science and in disagreeing
with your implied assumption as to the
urgency with which it is to be pursued.

science that

As a physicist, | am enchanfed and
astonished by the wonderful new sym-
metry principles, and their violations,
and | am convinced that a clearer un-
derstanding of where the elementary
charge comes from, or the reason
the nuclear force saturates, would be

Continued on p. 95
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27 th Session of CERN Council

Report on the past;

discussion of the future

This year's summer Session of the Council was held
in the Council Chamber at the Meyrin Laboratory on 18
and 19 June. Delegates from the Member States and the
three ‘Observer’ countries attended, under the presi-
dency of Mr. J. H. Bannier (Netherlands).

PROGRESS REPORT, NOVEMBER 1963 - MAY 1964

An important item on the agenda was the presenta-
tion by the Director General, Prof. V. F. Weisskopf, of
the progress report* for the six months ending May
1964. Speaking first of the technical side of the labora-
tory’s activities, he noted the very satisfactory opera-
tion of the 28-GeV proton synchrotron : its low break-
down rate, its ability to provide beams for the
neutrino experiment and a bubble chamber simulta-
neously — a unique feature —, and the addition of two
more beam lines, bringing the total to ten (not includ-
ing the installations of the external proton beam or
calibration beams). The machine had provided high-
energy particles for eighteen experiments during this
period, and at one time nine experiments were in pro-
gress simultaneously in the three experimental halls.
There had been progress in the field of data evaluation,
and here it was becoming more and more clear that the
work required at least as much ingenuity as that on
accelerators. The change-over to the more-powerful
CDC 6600 computer would also entail much preparatory
work for the Data Handling Division. In Prof. Weiss-
kopf’s opinion, the automatic analysis of bubble-
chamber and spark-chamber pictures would become an
essential feature of high~energy physics experiments,
and he was proud to announce the successful comple-
tion of an analysis involving the evaluation of over
200 000 spark-chamber pictures, carried out entirely
automatically by the Hough-Powell device developed
at CERN. The Director General was also able to an-
nounce the success of the first tests on CERN’s micro-
wave Dparticle separator, mentioned in last month’s
CERN COURIER. However, he also pointed out that
CERN did not lead over the whole field ; there were
also some areas in which we were definitely behind
progress in the U.S.A,, for example.

New particles

Reporting on the physics achieved with the machines,
Prof. Weisskopf dealt first with the bubble-chamber
experiments, in the latest series of which some 2 mil-~
lion photographs had been taken. The 8l-cm liquid-
hydrogen chamber from Saclay had again proved its
usefulness and versatility early this year, by ‘deputi-

* CERN/544. The account given here includes other information taken
from the report as well as that specifically mentioned by the Director
General.
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zing’ at short notice for the 150-cm British chamber,
which had not afler all come into use until recently.
Among the results now available from previous runs of
the 81-cm chamber were the discovery or confirmation
of several new ‘resonances’ — or ‘particles’, to give
them a more impressive name (the C' has already been
mentioned in CERN COURIER). Two experiments at
CERN had helped to eliminate some confusion over two
of these resonances, the f® and the B, and had proved
that they were two distinct particles with the same
mass but different values of isospin. A new examina-
tion of films showing the annihilation of antiprotons in
flight, this time to study the decay into two kaons and
a number of pions, showed strong asymmetries in the
angular distributions of the various particles and also
confirmed the previous discovery at CERN of a
KKx resonance, a short-lived ‘particle’ with a mass of
1430 MeV/ct. Recalling the excitement over the hypothe-
tical particles called ‘quarks’ or ‘aces’ (CERN COURIER,
vol. 4, p. 26, March 1964), Prof. Weisskopf told how
several experiments at CERN, particularly the special
exposure of the 81-cm bubble chamber in the o, beam
last March, had proved either that these particles do
not exist or that their mass is greater than 2.3 times
that of the proton, so that the energy made available
by present accelerators is insufficient to produce them.

Study of rare processes

Turning to electronics experiments, Prof. Weisskopf
mentioned that these should really be called spark-
chamber experiments, since there were now very few
in this category that did not exploit the newer tech-
nique. One of the more important results had come
from the study of the very rare decay of the lambda
particle into a proton with the emission of an electron
and a neutrino. This process had been shown to obey
the same laws as the well-known radioactive beta
decay, in which it is a neutron that changes into a
proton. The study of another very rare process had
produced some examples of the annihilation of an
antiproton-proton pair into a pair of muons, supple-
menting the previous results on the annihilation into
electron pairs.

News on the progress of the neutrino experiment was
also given by Prof. Weisskopf. Records of between
5000 and 6000 neutrino interactions were now ‘in stock’,
but analysis was still proving difficult and time-con-
suming, mainly because of the unexpected complexity
and variety of the events. Another unexpected result
had been the difficulty of obtaining conclusive proof
for the existence of the ‘intermediate boson’, the
W-particle. Indeed there was now a growing feeling
that the particle cannot be produced at the energies
presently available.



Early in the Session, the President read a message of
greetling from Mr. Francois de Rose who has had to
give up his close association with CERN following his
appointment as Ambassador of France to Porfugal. Mr.
de Rose was one of the small group of scientists and
diplomats who first conceived the idea of a European
research organization, round about 1948, and was one
of the French signatories to the Agreement seiting up
the original ‘Conseil Européen pour la Recherche
Nucléaire’ in 1952. He was a member of the CERN
Council continuously from 1956 unfil his resignation,
being Vice-President in 1957, President in 1958, 1959
and 1960, and Vice-President again this year.

Mr. J. Willems (Belgium), last year's President of the
Council has agreed to take '‘Mr. de Rose’s place as
Vice-President for the rest of 1964.

Among important developments concerning CERN’s
smaller accelerator, the 600-MeV synchro-cyclotron,
Prof. Weisskopf mentioned its growing use for experi-
ments that fit more correctly into the field of ‘nuclear’
physics rather than that of ‘high-energy’ or ‘particle’
physics. These concern the study of the ‘structure’ of
the atomic nucleus (see, for example, CERN COURIER,
vol. 3. p. 35, March 1963). The new nuclides boron-6,
boron-7 and carbon-9 have been produced for the first
time in one of these experiments. An experiment in
‘particle’ physics had given good evidence for the non-
existence of the so-called ABC particle (CERN
COURIER, vol. 3, p. 152, December 1963), a hitherto
suspected resonant state of two pions with a mass of
330 MeV/c2

More visiting theorists

Another aspect of CERN’s work emphasized by the
Director General was the close association between
experimental ‘and theoretical physicists. During the
period under review the theorists had given especial
help in the analysis of the results of particle-scattering
experiments and the neutrino experiment. More funda-
mentally, the various aspects of the new SU; symmetry
theory had been the subject of many discussions and
papers in the Theoretical Study Division. Greater
office accomodation enabled the number of Visiting
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Scientists in the Division to be increased to 23, in addi-
tion to 21 Fellows and Research Associates from Mem-
ber States and 8 from elsewhere. The number of staff
scientists remained at 11, with one computer program-
mer.

CERN’S FUTURE PROGRAMME

The major part of the Session was devoted to a dis-
cussion of the principles that should govern CERN’s
future programme. No proposals were formulated and
nothing that was said implied any commitment for the
Member States, so that opinions could be freely
expressed.

Opening the discussion, the Director General sug-
gested that it should be divided into three main areas :

1. the importance of high-energy physics research, and
its place in European science and culture ;

2. the proposed programme for development and use of
high-energy facilities over the next ten years ;

3. the financial implications of such development.

The first question was “ why ? ”” : what is the point of
high-energy research ? Why is it the basis of all science,
necessary for the healthy development not only of
science but also of education in Europe ? Then, what is
the proper balance between the different sciences and
what criteria should we evolve to define the different
allocations of money and manpower ?

The second question concerned the actual programme
proposed. In order of increasing cost, the major projects
were :

(i) the maintenance and improvement of the present
CERN, as a scientific institute in the forefront of
high-energy physics ;

(ii) the construction of intersecting storage rings for
the CERN PS ;

(iii) the construction of a 300-GeV proton accelerator.

It was essential, Prof. Weisskopf thought, to view this
programme as a whole, over a period of time which

A new air-cored d.c. magnet, for studies of superconductivity at CERN,
together with its cooling-water manifolds and safety devices. Designed
to be fed from existing electric generators, the coils consist of 11
double pancakes, each with 12 independent parallel cooling circuits
(see Report CERN 64-23 and also CERN COURIER, vol. 3, p. 157,
December 1963). In the photo, the magnet can be seen on the left, in
its steel frame, with the many hoses connecting it to the two water
manifolds below. The magnet produces a field of 100 000 gauss in a
space 6 cm in diameter, using a current of about 6000 A. The resulting
power dissipation is about 0.5 kW per cubic centimetre of coil. For
protection, a relay switches off the generators if the flow of cooling
water falls befow a certain limit ; the tall cylinder in the centre of the
picture contains water under pressure, to provide emergency cooling
in such a situation while the generators are running down. In the picture
also is Mario Grossi, who constructed much of the magnet.
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FACTS AND FIGURES FROM THE PROGRESS REPORTS
From November 1963 to May 1964

— The number of CERN staff and supernumeraries

increased by about 7 %,
bringing the numbers on 15 May to
1518 staff members,
391 supernumeraries,
69 fellows and research associates,
255 visitors and students,

2233 altogether.

The total consumption of electricity was
32620000 kWh,
with a maximum demand of
18 265 kW.

The amount of water used for cooling was
1980 000 m3.

The proton synchrotron
operated for 2417 hours,
divided, on average, each forinight into
222 hours for physics and nuclear chemistry,
34 hours for development,
12 hours for starting up, special tests
and breakdowns.
The average beam intensity was
6.8 x 10! protons per pulse.

The synchro-cyclotron operation included
2018 hours for physics,
369 hours for development,
256 hours for maintenance,
131 hours for faults and repairs.

The liquefying planfs in CERN produced
72000 litres of liquid hydrogen,
300 lifres of liquid helium ;
oufside suppliers provided
630000 litres of liquid nitrogen.

The Central workshop
. worked 56 000 man-hours,
produced equipment valued at 1045 000 Sw. fr.

The West workshop
worked 31 000 man-hours,
produced equipment valued at 516 000 Sw. fr.

The fransport service
travelled 225 000 km,
carried 2200 passengers,
moved 104 000 tons of material.

Work with the 7090 computer
increased from 300 fo 500 hours per month.
In May the volume of work had reached
300 jobs per day.

The Purchasing Office dealt with an average of
1775 orders per month.

Loans from the library averaged
1335 per month.

In the main auditorium and Council chamber
470 lectures were given,
1300 slides and films were shown,
73 km of magnetic tape were recorded.

The volume of translation work
increased by over 30 %.

Throughout CERN there were
14 ' disabling " accidents,
causing 189 lost days of work,
or 7.42 days per 100 000 worked hours.

The Film Badge Service for personnel radiation
confrol covered

1050 people for regular monthly conirol,

150 for weekly control,

350 for fast neuiron and high-energy radiation.

The number of visitors to look around CERN was
3000,
mostly in the course of organized Saturday visits.

Monthly distribution of CERN COURIER reached
2642 copies in French,
1811 copies in English.

Among the responsibilities of the General Safety-
Group are
150 cranes.

The cleaners now maintain on a regular basis
77 000 m? of floor area,
50000 m? of windows.

Three members of the 'MSC Division presented
reporfs on synchro-cyclofron development at CERN
at a Conference on high-energy-cyclotron improve-
ments at Williamsburg, Virginia, U.S.A., in Feb-
ruary. They also made contact with members of the
future Space Radiation Effects laboratory of NASA,
which is constructing a copy of the CERN SC fo
provide a source of ‘ artificial cosmic rays’.

A ‘Milady’ measuring table for bubble-chamber
pictures has been modified, in collaboration with
the World Health Organization, to enable measure-
ments o be made on elecfrocardiographic records.

A IEP has been successfully operated ‘on-line’ to
the Mercury computer.

A medium-speed data link now exists between the
South and East experimental areas of the proton
synchrotron, the experimental rooms of the synchro-
cyclotron, and the Mercury computer.

The prototype of a new scanning fable for the
viewing of phofographs from the CERN 2-m hydro-
gen bubble chamber has been completed.

The d.c. magnet constructed for studies in super-
conductivity has been operated fo give a field of
100 kilogauss, with a power dissipation of some-
what below 3 million watts.

A ring magnet, to ‘store’ muons for a longer period
of time than previously possible, has been designed
as part of a new experiment planned to measure
the value of 'g-2’ for the muon with even greater
accuracy than before.

The study group on new accelerator projects has
prepared a detailed report (CERN/542) on the pro-
posed intersecting storage rings (ISR) for the proton
synchrotron @
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would include the building and exploitation of the
large accelerator — ten to fifteen years. But was it the
best programme ? What factors might influence future
decisions on it ? For example, science was intimately
connected with education and the development of
science would naturally be connected with plans for
increasing the number and size of universities. The
development of high-energy physics in other parts of
the world, notably in the U.S.A. and U.S.S.R., must also
have some effect, because it was essential that Europe
should keep pace.

Then there was the ‘national’ part of the European
programme, to add fo the ‘international’ or ‘centralized’
part. The two aspects of the overall programme could
not be considered in isolation.

Turning to his third point, Prof. Weisskopf said that
the financial implications were almost obvious. Scien~
ces like high-energy physics were in a more difficult
position than other sciences, for which the total expenses
might be equally great but where the individual items
were smaller and took less time to build. Because high-
energy physics needed large machines, requiring long
design and construction periods, long-term plans had
to be made and the sums involved appeared correspon-
dingly larger. The responsibility for proposing, accept-
ing or refusing a programme was also greater, and
Council delegates should ask themselves again whether
the proposed rate of increase of expenditure on high-
energy physics (increasing by a factor of three over the
next ten years) was reasonable. If it was not, what else
could be done ?

Two parts in a thousand...

On behalf of the Scientific Policy Committee, Prof.
C. F. Powell said he would try to put the whole subject
into historical perspective. Remarking that the growth
of science, and its infusion into every aspect of our
culture, corresponds to an approximate doubling of
scientific knowledge every twelve years, he admitted
that the share that science demands of our resources
could not go on increasing indefinitely. “Nevertheless”,
he continued, “the present levels, where in advanced
countries between 29/ and 3% of our resources go into
research and development, and about 2 parts in 1000
on fundamental research, as compared with 7% on
armaments, would not, I believe, generally be regarded
as unduly favourable to fundamental research in a
period of human history in which the development of
science is the dominant feature of the times”. In
research on elementary particles, early economic
advantages could not be expected, but this had always
been the case with fundamental research. All that
could be said was that in the past great advances in
natural philosophy had always led to radical changes
in our thinking and, eventually, in our practice :
“Nobody in the eighteenth century had any intimation
of an electrical industry ; or in the nineteenth, of the
atomic-energy industry”, he added.

Dismissing the possibility that Europe might leave
high-energy research to other countries, Prof. Powell
stressed the importance of encouraging youth to apply
themselves to the most difficult, significant and

demanding of the sciences, which at present must
include the physics of elementary particles. It was
essential to have a balanced development of science,
taking into account also all the other claims that exist
for the use of men and money, but the attraction of
high-energy physics was not an arbitrary fashion. Able
minds were drawn to the frontiers of knowledge and
they would not be deflected. They would go where the
subject was pursued, wherever that might be.

Minimum level of support

In the future, science might be organized on a world
scale, but that was far off, and meanwhile Europe must
look to its own culture and its own future. The current
level of expenditure on fundamental science was not
the result of any clear policy, although such a policy
seemed to be needed. Prof. Powell suggested that a
good principle would be to support science to an extent
limited only by the availability of people enthusiastic
and competent to do the work. In Europe we had a
great wealth of talent still waiting to be developed.

Several other speakers supported the idea that the
only limit should be that of the men (or brains)
available. It was suggested, moreover, that there was a
certain minimum level of support necessary for each
branch of research, and that if this could not be pro-
vided, it might be better not to do anything at all.
However, no one seriously questioned the necessity to
continue high-energy physics research in Europe.

Three-point programme

The views of the Scientific Policy Committee on the
second group of questions were given by Prof. L. Le-
prince-Ringuet, who explained the differences between
the programme now proposed and that in the Amaldi
report last year. The idea had been accepted that the
300-GeV machine might not be constructed as soon as
it was technically feasible but that a delay of one year
would not be disastrous. On the other hand, develop-
ments in the U.S.A., had made improvemenis to the
present facilities at CERN a necessity.

The Scientific Policy Committee considered that the
proposed increase in expenditure was reasonable and
that anything less would imply postponements that
would make it impossible to obtain an acceptable
European programme. The programme had to be con-
sidered as a whole, but the key was the 300-GeV
machine. From 1973/75 it would provide the means of
carrying on high-energy physics in Europe ; if it were
abandoned all efforts so far made at CERN would have
been in vain.

To bridge the gap until the large accelerator came
into operation, the intersecting storage rings should be
constructed, enabling certain experiments to be carried
out at much higher energies than at present possible

As a supplement to this issue of CERN COURIER we are includ-
ing an artist’s impression of the CERN site as it might appear
after the construction of the proposed intersecting storage rings.
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and also increasing the facilities available with the PS.
Finally, these two projects would not make sense unless
the available facilities were used to the utmost, by
increasing the PS intensity, providing more and better
particle detectors, and so on.

Two points of view

Discussion of this programme soon became involved
with discussion of the financial aspects, since it became
obvious that the two could not be considered in isolation
from one another. Broadly speaking, two points of
view could be discerned : on the one hand it was pro-
posed that the scientific programme should be adjusted
according to the amount of money likely to be made
available ; on the other it was believed that the mini-
mum scientific requirements should be determined, as
accurately as possible, and that every effort should
then be made to persuade governments to provide the
money. In relation to the total amount of money
available, the sum required would not, in any case, be
prohibitively large.

As an example of the first line of thought, it was
pointed out that although an increase by a factor three
in ten years implied an average of only about 129/ per
year, the rate of increase in expenditure needed during
the early stages of the programme would be much
greater. The rate of increase, it would be possible to
obtain, rather than the final level of expenditure, would
thus determine the timetable — and even the pro-
gramme itself, since in most cases there was no sense in
starting a project too late.

Not at subsistence level

The alternative, and more strongly held view was
that the proposed programme is essential for the viabi-
lity of high-energy research in Europe, and all that that
entails, and that the money must be found. Among the
points made in support of this argument was the
reminder that in general the population of Europe is

not existing at subsistence level and it ought be quite
natural to think about the needs of 20-30 years or more
ahead. Overall resources were increasing steadily
whilst the amount necessary for subsistence increased
at a much slower rate ; the amount available for spend-
ing otherwise than on necessities, within which expen-
diture on fundamental research might be included, was
thus increasing even faster than the gross national
product. In reply to one delegate, the Director General
stressed that Europe was lagging behind the U.S.A. in
basic research and that the proposed expenditure would
still not make much difference to overall ‘ research and
development’ costs. Still less should it affect the
amount spent on things such as houses, roads, and
hospitals.

On the question of intercontinental collaboration, the
general feeling was that this was unlikely for an acce-
lerator of only 300-GeV energy. At this stage Europe
had to look after its own destiny. In general, it was
agreed that the 300-GeV machine was the most impor-
tant part of the programme in the long term but, to
preserve continuity, improvements to the present
CERN were also necessary. The intersecting storage
rings had a special importance for European science
since they were not being considered anywhere else in
the world.

Timetable proposed

In closing the discussion, the President, Mr. Bannier,
stressed that the decision on the CERN improvements
and the storage rings ought to be taken at the Council
session in December 1964. The problem of the 300-GeV
machine was not so urgent but it was now hoped that
it could be settled by the end of 1966. By that time the
decisions on the American plans would be known, the
question of intercontinental co-operation would be
answered, and the necessary progress with the design
and costing should have been made. Meanwhile, the
only immediate action to be taken was to invite specific
proposals from the Member States of CERN for suitable
sites @
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Les nouvelles
pompes a diffusion
«Heraeus»

Cartouches de chauffe latérales, remplagables sans ouvrir

Wismer A.G.

la pompe.

Vapeurs d’huile surchauffées, aucune condensation dans la téte.
Dimensions réduites. Téte indéformable.

Refroidissement forcé de 'huile permettant une rentrée

d’air rapide.

Baffle avec piége spécial, formant obstacle absolu

au «grimpage» de l'huile le long de la paroi de la conduite
d'aspiration.

Types : 330 - 900 - 1800 - 5600 l.s™*

Zurich 57, Oerlikonerstrasse 88, Tél. (051) 46 40 40 - 46 40 41

Two open letters (continued)

intellectual gems that we who are even
a little trained in physics could gain
enormous satisfaction from. But there
are other gems that | personally also
would find at least as satisfying : the
elucidation of just what profein in the
brain is the memory element; or what
mechanism governs cellular differen-

tiation; or why the universe expands.

If we could afford to support every-
thing at a sufficient fo satisfy
everyone, there would be no problem.
As a scientist, | hope that our society
will devote an ever-increasing share
of its resources to science. As a citizen,
| hope that basic science is recognized
and appreciated for what it is — a mani-

rate

festation of man's highest intfellectual
aspiration — and that it is supported at
a level determined in competition with
other worthy and intellectually satis-
fying activities of the society. All of us,
scientists and citizens, hope that our
society will become much more enligh-
tened and affluent than it now is, and
that what this better society decides to
spend on science matches what scien-
tists can reasonably use for science.

Sincerely yours,

Alvin M. Weinberg @

&

Contrary to any conclusions that one might be tempted to draw, the animals in this picture were not
destined to turn left after a further 200 metres in order to enier the CERN gates. The scene, photo-
graphed recently outside the ‘Geneva’ entrance to the Organization, shows that in spite of a high-
energy research laboratory, a ‘cité satellite’
retain much of its former rural character.

and a main road to France, Meyrin still manages to

The chimney, incidentally does not serve to discharge radioactive gas from the site (there isn't any) ;
it is merely part of the central-heating installation and the smoke it occasionally emits is no more
harmful than that given off by any other chimney of its kind.

In the background are the Eastern slopes of the Jura mountains.
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39 Mc MULTISCALER SYSTEM

WITH AUTOMATIC RECORDING
OF INFORMATION

Completely transistorised

Guaranteed to work up to 55° C (131° F)

version of the system .developed at CERN -the European
QOrganisation for Nuclear Research.

Compatible with CERN standard systems.

Results recorded by print, punch or magnetic tape.

Rapid adaptation by general contro! unit to all usual recording
systems.

Scaler input level : 500 mV min., 12 V max. Resolution better than
30ns with triple pulsing.

ACCESSORY PLUG-IN UNITS :

o Code converter

Time base

Delay unit

Control unit

Scaler convertible from 2 X 3 to 1 X 6 decades
10 channel pattern unit

Parameter indicator

Remote control box

OTHER PRODUCTS :

Fast discriminators

Fast linear gates

Triple coincidence units
Delay boxes

Attenuators

Photomultiplier bases
Transistorised power supplies

STUDY AND DEVELOPMENT OF SPECIAL APPARATUS

PLANNING AND PRODUCTION OF EQUIPMENT
FOR INDUSTRIAL AUTOMATISATION
AND DATA HANDLING

SOCIETE D’ELECTRONIQUE NUCLEAIRE

73, RUE DE LYON - GENEVE/SUISSE - TELEPHONE: (022) 44 29 40

AGENTS: ZURICH OFFICE: M. Georges HERREN, Dipl. Ing. ETH. @ FRANCE:
S.A.LLP. MALAKOFF (Seine) @ ITALY: SOC. EL. LOMBARDA-SELO MILAN @
GERMANY: HERFURTH GmbH. HAMBURG-ALTONA @ HOLLAND : DESSING - ELEC-
TRONICA AMSTERDAM-Z @ SWEDEN :OLTRONIX A.B.VALLINGBY/STOCKHOLM @
U.S.A.: NUMINCO APOLLO, Pa. ® ISRAEL: PALEC LTD. TEL-AVIV @ AUSTRALIA:

A.A. GUTHRIE PTY, Ltd. MARRICKVILLE, N.S.W. @




NEW @ 3440A DIGITAL VOLTMETER

% BEELEAY o a0

SAMPLE RATE

UALIBRATE
T B

This @ digital voltmeter offers you:

PLUG-INS EXTEND MEASUREMENT CAPABILITY:
Manual and automatic ranging plug-ins now avail-
able. AC-DC converter and amplifier plug-ins in
development.

COMPLETELY SPECIFIED ACCURACY: + 0,05%
-+ 1digit accuracy maintained over broad temper-
ature range (+15to + 40° C); also with line voltage
variations of + 10%.

RAPID MEASUREMENT SEQUENCE: Five measure-
ments per second in any voltage range; automatic
range switching in 300 msec, remote switching
in 25 msec with ¢ 3442A plug-in.

SYSTEMS ' ADAPTABILITY: Remote programing
(with @& 3442A plug-in) and BCD output for further
processing of voltage date.

Minimum loading of test circuit: Input impedance
is constant 10.2 Megohm.

PRICES:

@f‘ 3440A — Digital Voltmeter: Fr.5362.-

p 3441A — Manual Selector Plug-in: Fr.193.-
% 3442A — Automatic Ranging Plug-in: Fr.630.-

AGGURACGY:
+(0.05%
OF READING

BGD OUTPUT

Additional Digital Voltmeter Instrumentation from Hewlett-Packard

Automatic Digital Voltmeter — &) 405BR/CR:
Three digit in-line readout with automatic
polarity and decimal point indication.
cation.
ACCURACY: + 0,2% of reading + 1 digit.
RANGE: 100mV — 1000 Volts.
INPUT IMPEDANCE: 11 Megohm constant.
OUTPUT CODE: Ten line or Staircase (in
405CR only).
PRICES: @) 405BR :Fr. 4231.-

) 405CR: Fr. 4547 .-

Integrating Type Digital VoltmeterDY 2401A:
LINEARITY: = 0,005%, Stability 4 0,01%
above 100mV range.

Fully floated and guarded input circuit
provides up to 140 db common mode
rejection at all frequencies.

Five voltage ranges -+ 100mVto -+ 1000 Volt.

All functions programable for system
applications.

INPUT IMPEDANCE: 10 Megohm above
1V range.

PRICE: DY 2401 A:Fr. 18140.-

Voltage to Frequency Converters DY 2210R
and DY 2211A/B:
Provide integrating type digital voltage in-
dication with electronic counter.
HIGH ACCURACY: Linearity 4 0,005%,
Stability -+ 0,03% (DY 2210R), + 0,02%
(DY 2211A/B).
RANGES: 1 Volt thru 1000 Volt full scale
ranges. (DY 2210R — optional on 2211A/B.)
100mV full scale optional range also avail-
able.
PRICES: DY 2210R: Fr. 3523.-

DY 2211A: Fr. 6052.-

DY 2211B: Fr. 6052.-

Prices are subject to change without notice.

HEWLETT-PACKARD

Headquarters in USA: Palo Alto (Calif.); European Headquarters: Geneva
(Switzerland); European Plants: Bedford (England),Béblingen (Germany)

For information, contact your & distributor

INGENIEURBURO M.P.FREY

WANKDORFFELDSTRASSE 66, BERNE
TELEPHONE (031) 420078
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PHILIPS

v
$'¥ GAMMA SPECTROMETERS

Gamma spectrometer for hoth the sliding-channel
and gain-scanning modes of operation.

= PHILIPS
N\

NUCLEAR MEASURING EQUIPMENT

REACTOR CONTROL-
AND SUPERVISING. INSTRUMENTATION

DIAGNOSTIC EQUIPMENT

RADIO ISOTOPES

G.M.-TUBES

DOSEMETERS

LOW-LEVEL COUNTING ASSEMBLIES
NEUTRON GENERATORS

PARTICLE ACCELERATORS
RADIATION MONITORS
PHOTOMULTIPLIERS
SCINTILLATORS

MULTI COUNTING ARRANGEMENTS
HEALTH PHYSICS INSTRUMENTATION
ALPHA DETECTORS

BETA DETECTORS

GAMMA DETECTORS

NEUTRON DETECTORS

CIVIL. DEFENCE INSTRUMENTS

'!’ GAMMA SPECTROMETERS

SAMPLE CHANGERS

PROGRAMMED AND AUTOMATICALLY OPERAT.
ING MEASURING INSTRUMENTATIONS

LEAD SHIELDINGS

SCINTISCANNERS

CALIBRATION- AND REFERENCE SOURCES
SCINTILLATION DETECTORS

ACCESSORIES FOR RADIO CHROMATOGRAPHY
ABSORBERS

IONIZATION CHAMBERS

ACCESSORIES FOR RADIO CARBON DATING
GAS-FLOW AND PROPORTIONAL COUNTERS
LIQUID SCINTILLATION EQUIPMENT

Philips, Scientific Equipment Dept.,
Eindhoven, The Netherlands.

NUCLEAR EQUIPMENT

3/91-vmd




The Borer + Co
Scaling and Readout System
Now quickly available

These are some modules of our outstanding automatic scaling and
readout system

Double scaler with
incorporated readout
facility and power

supply.

Counting rates up to
- e - : _ 40 Mc/s.
REY BCaER Pt W : : Gating and coinci-

dence input.
Fast Double Scaler Type 400

LI Readout logic con-
Q . ‘ trolling automatic data
o collection via a prin-
ter, a tape punch or
| an electrical type-
B writer for up to 98
channels.

T a
o READOUT LOGK.  verean

Readout Logic Type 430

Decoder printout unit
for displaying and pre-
selecting the content
of a reference channel.
During automatic read-
out all channel con-
tents are indicated
subsequently. Any one
@ information may be
: shown be depressing

‘ an associated push

Decoder Printout Unit Type 420 button.

Output writer unit for

| i

R ® ® ‘f a very versatile pro-

{ L * : grammation of the

| 3 I b | data output by an
P ® ; electrical  typewriter.

B T il o The unit may be

‘ L adapted to  other
Output Writer Unit Type 441 applications.
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Applications are invited from citizens of CERN Member States to fill vacancies in

various parts of the Organization.

There are vacancies in the three following main groups for :

— Graduate physicists, mathematicians and engineers with
post-university experience in techniques such as computer
programming, data handling, electronics, vacuum, electro-
magnets, radiofrequency, high voltages, electron optics and

pulses.

— Qualified technicians to help physicists and engineers in
the performance of work in the branches mentioned above.

— Secrefarial staff. There .are excellent career opportunities
for younger persons who already possess a good working
knowledge of English and French and who have typing
and / or general office experience.

CERN offers attractive salaries, generous leave, and substantial special allowances

and benefits.

Present staff members are invited to bring this notice to the attention of suitable
potential candidates.

Application forms may be obtained from

Personnel Division (CC/64/6), CERN, Geneva 23, Switzerland
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Perspective partielle des terrains CERN en Suisse et en France (en vert) montrant sur ce dernier un Artist's impression of the CERN site in Switzerland and (in green) part of the extension into France,
projet d'installation d'anneaux de stockage de protons (ISR) du synchrotron de 28 GeV. showing on the latter the proposed intersecting storage rings (ISR) for the 28-GeV proton synchrotron.
- Dressé par M. Bron, Division "Site et BAtiments". - Drawn by M. Bron, "Site and Buildings" Division.
- Pour la Division ""Recherche sur les Accélérateurs". - For the "Accelerator Research" Division.
- Distribué par le - Distributed by the

Service d'Information du Public, Public Information Office,

CERN, CERN,

1211 Genéve 23, Suisse. 1211 Geneva 23, Switzerland.



