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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, l iquid 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 l iquid-
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 operat ion in the 

East bubble-chamber bu i ld ing of the 

CERN proton synchrotron. A l though on 

two previous occasions the prel iminary 

' technical ' runs had shown up defects 

which (though relatively minor) had 

meant postponing actual operat ion, this 

time everything went much more 

smoothly. Before the end of the first 

week, which had been al lotted 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 but the various modi f ica­

tions that were found to be necessary. 

This new l iqu id-hydrogen bubb le 

chamber is the largest so far operated 

in Europe. By convent ion, its size is 

given by reference to the length of the 

actual l iqu id-hydrogen container, which 

is al igned with the direct ion of the inci­

dent beam. Al though 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 temperature ; about 0.6 cm less 

at the operat ing temperature of -246° C). 

The chamber was built by the col la­

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 mil l ion (12 mil l ion 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 neutrino 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 prov i ­

sionally scheduled for next August (see 

CERN COURIER, vo l . 4, p. 60, 
May 1964) and in fact not to schedule 

any further runs dur ing 1964. 

Several thousand new photographs of 

neutrino interactions have been col lec­

ted in the recent runs, both with the 

bubb le chamber and the spark cham­

bers, and if wi l l take some time yet to 

analyse the f indings satisfactorily. In 

addi t ion, if had already been planned 

to enlarge the CERN heavy- l iquid 

bubble chamber, and work on the actual 

rebui ld ing can now go ahead. The 

chamber was removed from its con­

crete enclosure in the South hall on 

7 July and transported to the newly 

finished extension of the NPA bui ld ing 

(no. 162) for dismantl ing. The new 

chamber body wi l l 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 

p rov id ing sufficient information for 

analysis) nearly three times greater 

than previously. This wi l l be especially 

valuable for experiments with antineu-

trinos. The greater volume entails also 

the lengthening of the magnet by 

21 cm, with the mount ing of three add i ­

t ional coils. Work is also progressing on 

various modif ications to the i l lumination 

system, the expansion equipment and 

the temperature-control circuits. 

During the last neutrino run, a suc­

cessful pi lot experiment combining 

spark chambers with nuclear emulsions 

(expt. E49) was carried out in the neu­

trino beam. The idea of this is to use 

the high resolution of the emulsion 

technique, to obtain greater accuracy 

of measurement, whi le retaining the dis­

crimination against background afforded 

by an array of spark chambers t r iggered 

by electronic counters. Each set of tracks 
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T E R A P R O T O N S A T THE PS 

On 29 July the infensify of fhe circulating beam in fhe CERN profon syn­
chrotron reached, for fhe first t ime, 10 1 2 (a mi l l ion mil l ion) protons per pulse. 
A d o p t i n g the next prefix in fhe series k i lo - , mega- , g î g a - , etc., engineers at 
fhe PS are now talking of their infensify in terms of fhe ' feraprofon' . This 
infensify is a hundred fîmes greater than fhe design f igure . 

arising from a neutrino interaction in 
the emulsion stack must be associated 
wi th particular tracks on one of fhe 
spark-chamber photographs, and if was 
to test fhe feasibi l i ty of f ind ing such 
correlations that fhe pi lot experiment 
was carried out, using a 10-litre stack of 
emulsion. Its success points to other 
interesting applications, for example the 
study of cascade particles produced by 
negative kaons, in which the interaction 
produc ing the cascade part icle wou ld 
be found by tracing back into the 
emulsion fhe track of the associated 
posit ive kaon appear ing in the spark 
chamber as a result of selection by the 
t r igger ing system. 

A t the same time as fhe 152-cm 
chamber was go ing into operat ion, the 
81-cm Saclay/École Polytechnique l i q u i d -
hydrogen bubb le chamber began a new 
series of runs in the k4 beam in the 
North experimental hall of the proton 
synchrotron. This beam is of separated 
kaons, of momentum variable between 
0.6 and 1.2 GeV/c, or of separated ant i -
protons between 0.6 and 1.4 GeV/c. 
The chamber wi l l be operated either 
wi th l iquid hydrogen, in which case all 
the target nucléons are protons, or wi th 
l iqu id deuter ium (heavy hydrogen) , 
which provides equal numbers of p ro ­
tons and neutrons. 

Six counter experiments and two 
emulsion experiments were also in p ro ­
gress dur ing the month, apart f rom the 
usual exposures for nuclear-chemistry 
experiments and various cal ibrat ion 
measurements. 

Prof. V. F. Weisskopf, CERN's Director 
General , was one of the members of the 
Scientific Council of the International 
Centre of Theoretical 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 Val larta, Professor of 
Physics and Member of the Nuclear 
Energy Commission of Mex ico , and 
Abdus Salam, Professor of Theoretical 
Physics, Imperial Col lege, London, and 
Director of fhe Centre. 

The main purpose of the Centre, 
established by the International Atomic 
Energy Agency in June 1963, is to foster, 
through training and research, fhe 

advancement of theoretical physics, wi th 
special regard to fhe needs of deve lop ­
ing countries. Its range of interest wi l l 
be broader than that of the Theoretical 
Studies Division at CERN, embracing 
solid-state physics and low-energy 
physics, among other things, as wel l as 
high-energy and elementary-part icle 
physics. The Centre wi l l be inaugurated 
by a Seminar on Plasma Physics, 
which wi l l be held from 5 October 
to 15 November. 

In addi t ion to having its Director 
General as a member of the Counci l , 
CERN wil l col laborate with the Trieste 
Centre by a per iodic exchange of scien­
tists and by encouraging its exper imen­
tal physicists to accept invitations to 
lecture in Trieste on their work. 

Also in Vienna, Prof. Weisskopf and 
Mr. G. H. Hampton, Directorate Member 
for Administrat ion, were among the 
many participants in the Second Scienti­
fic and Parliamentary Conference held 
there from 23 to 27 May. This con­
ference, a successor to fhe one held in 
London in 1961, brought together mem­
bers of parl iament and scientists f rom 
20 dif ferent countries and many inter­
national organizations to discuss fhe 
complex problems that arise between 
those who are responsible for scientific 
progress and those who, in large meas­
ure, are responsible for paying for if 
and using its results. 

At about the same time it was an­
nounced that Prof. Weisskopf had been 
elected as Foreign Corresponding M e m ­
ber of the Austrian Academy of Scien­
ces. In Geneva, on 5 June, at a cere­
mony in the hall of the University, he 
was awarded the degree of Doctor 
honoris causa, a recognit ion not only of 
Prof. Weisskopf's high posit ion in the 
wor ld of science but also of the close 
ties that b ind fhe 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.) . 

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

At the CERN Counci l meeting on 19 
June, Dr. G io rg io Brianti was appointed 
Leader of the Synchro-cyclotron M a ­
chine Division, in succession to Dr. 
Pierre Lapostolle who, as announced 
previously (CERN COURIER, vo l . 4, 

p. 47, Apr i l 1964), is now in charge of 
a g roup in the Accelerator Research 
Division. 

Dr. G. Ross Macleod was appointed 
acting Leader of the Data Handl ing 
Division, conf i rming, in effect, fhe posi­
t ion he had occupied since last Septem­
ber, when the Division leader, Dr. Lew 
Kowarski, went to Purdue University 
(U. S. A.) as a Visi t ing Professor. Dr. 
Kowarski (who, incidental ly, was made 
"Officier de la Légion d'honneur ' by the 
French Government earlier this year) 
came back to CERN after the termina­
t ion of the academic year at Purdue, but 
wi l l return there for another nine-month 
per iod starting in September next. 

For the elect ion of this year's Chair­
man of the CERN Staff Association Com­
mittee, many nominat ion 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 vo l . 3, 

p. 155, December 1963) was declared 
elected. 

On 22 June, CERN was visited by 
Prof. D. Gjaerevol l , Norwegian Minister 
for Social Affairs. Wi th him were Mrs. R. 
Sewiri in (a Member of the Norwegian 
Parliament), Mr . B. Skall, Mr. S. Chr. 
Sommerfelt (Norwegian Delegate to 
CERN Council) and Mr. T. Ibsen (Adv i ­
ser to the Norwegian Delegates) • 
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Two open letters 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 ivishes 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 

countries, as to which particular lines of research will be 

fully supported and which deliberately neglected. A neces­

sary corollary is that attempts 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 M i n e r v a (London, 

C. S. F. Publications Ltd.) which, in its issue of winter 1963 

(vol. I, no. 2), carried an article by Dr. Alvin M. Weinberg, 

entitled C r i t e r i a f o r s c i e n t i f i c c h o i c e . More recently, P h y s i c s 

T o d a y , 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 P h y s i c s T o d a y . 

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. 

Dear AI : 

Your article in Physics Today on 
'Scientific Choice' touches some of the 
most important questions which we wi l l 
face in the immediate future. You 
presented the situation in the clearest 
possible way and you po in ted out the 
terr ible difficulties which are inherent in 
any form of scientific p lanning. I agree 
with most of what you are saying and I 
like the way in which you said it. There 
is one important point , however, in 
which I cannot fo l low you . I accept 
your three 1 external criteria ' for scien­
tific choice: technological merit, scien­
tific merit, and social merit. I wou ld 
even go along with your sharper de f i ­
nit ion of scientific merit, when you pro­
pose that other things be ing equal , 
that f ie ld has the most scientific merit, 
which contributes most heavi ly to and 
illuminates most br ight ly ils ne ighbour ing 
scientific disciplines'. But I cannot fo l ­
low your arguments when you apply 
your criteria to the f ie ld of h igh-energy 
physics. 

You argue that, by the criteria which 
you have set forth, h igh-energy physics 
rates poor ly . In particular, you argue 
that the wor ld of subnuclear pheno­
mena, which are discovered by this 
branch of physics, seems to be remote 
from the rest of the physical sciences. 
Here I cannot agree with you at al l . 

High-energy physics has shown that 
there is a structure in the proton and 
the neutron, that the nucléon is not 
as elementary as it seemed. This struc­
ture, and the internal dynamics of the 
nucléons, exhibit unexpected and com­
pletely novel features that show few 
parallels in the structure of previously 
known entities such as nuclei and atoms. 

The nucléon is the basis of all matter 
and therefore of all science. Aren' t you 
interpret ing your own criteria in a 
rather superficial way if you consider 
subjects such as the structure of the 
nucléon as remote ? Questions concer­
ning the stabil ity of nucléons, the 
reasons for the mass difference of neu­
tron and proton on which the existence 
of matter is based, the question of the 
possibi l i ty of more basic units of which 
the nucléon is a compound system, the 
prob lem of why there is one and only 
one electric charge unit, are these and 
similar questions to be considered as 
unimportant and remote 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 to these problems. For most 
of terrestrial physics and chemistry, the 
nucleus may be considered as a char­
ged massive point. But should we there­

fore have discouraged science from 
penetrat ing the nuclear structure ? It is 
also true that the theory of relativity is 
not very relevant for most scientific 
investigations outside high-energy phy­
sics. Stil l, you wi l l agree that the 
deeper insight which relativity gave us 
into the structure of space and time 
would have justi f ied even more efforts 
than we are now spending on h igh-
energy physics. It is this kind of insight 
which h igh-energy physics is aiming at 
and I have no doubt that it wi l l also 
fead to it, after more intensive study. 

I am sure that you agree in some way 
with this point of v iew, 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 v iew when you admit 
that the discovery of the violat ion of 
pari ty conservation ' bears strongly on 
the rest of science'. In fact, this state­
ment wou ld not hold from the point of 
v iew which you adopt when you call 
h igh-energy physics remote from the 
rest of physics. The violat ion of parity 
has not much practical importance in 
any other discipl ine, except that if 
helps here and there in the determina­
t ion of nuclear-level propert ies. It im­
plies, however, a thorough change of 
our views on the role of symmetry in 
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nature, and this is what determines its 
relevance for the rest ot science. It is 
most l ikely that the study of the sub-
nuclear wor ld wi l l lead to changes 
in our v iew of matter and space, 
compared to which pari ty v io lat ion wi l l 
appear tr iv ial . 

But even on the somewhat superficial 
basis of direct connect ion wi th other 
sciences, the balance sheet of h igh-
energy physics is not so negat ive as 
you have indicated. You ment ion in 
your article that 1 the strongest and most 
exci t ing mot ivat ion for measuring the 
neutron cross-section of the elements 
lies in the elucidat ion of the cosmic o r i ­
g in of the elements'. I quote this state­
ment because it puts emphasis on the 
understanding of a prob lem which has 
'ph i losophic ' interest in itself. Now, let 
me draw your attention to the recent 
discoveries of v io lent events in the 
centers of galaxies. Here it seems that 
energy is p roduced in amounts and in 
rates that surpass by far everyth ing that 
can be expected from ordinary nuclear 
or chemical processes. The order of 
magni tude alone of these energies ma­
kes it most l ikely that hyperons, mesons, 
and the whole subnuclear wor ld play a 
role in these cataclysms. Here we have 
a clear connexion wi th other sciences, 
such as radio-astronomy and cosmo­
logy. The results of h igh-energy physics 
could be very relevant for questions 
regard ing the creation of matter, the 
expansion of the universe, etc. ; does 
this not represent an important contr i ­
but ion to the scientific merit of h igh-
energy physics ? 

I agree with your negative estimation 
of the technological merit of h igh-
energy physics, a l though we must be 
prudent not to dismiss complete ly the 
possibi l i ty of a technological appl ica­
tion of subnuclear phenomena by future 
generations. After al l , we are today 
creating in our reactors here on earth 
condit ions prevalent in the centres of 
stars, and that must have appeared 
equal ly preposterous to scientists seve­
ral decades ago. 

In v iew of my present posi t ion at 
CERN, you wi l l not be surprised if I 
wholeheartedly support your assertion 
of the great social merit of h igh-energy 
physics as a f ield of international col la­
borat ion. Here the possibi l i ty and the 
eff iciency of common efforts among dif­
ferent nations was impressively demons­
trated. Let me point out, however, that 
this value stems mainly from the fact 
that this f ie ld is basic and relevant for 
all sciences and therefore touches ques­
tions which all th inking 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 Committee in 1960-1962. 

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

are deep ly 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 col laborat ion 
of all nations. If we are not convinced 
of the intrinsic value of this research, if 
we consider its scientific merits margi ­
nal, if we consider national efforts as 
wasted when devoted to it, it wi l l never 
serve as it should, as a wor thy object 
for a common effort of all humanity. 

Sincerely yours, 

Victor F. Weisskopf 

Dear Vik i : 

I am grateful to you for your gen­
erous and thoughtfu l letter. That we 
agree on as much as we do,* I f ind 
satisfying even though we disagree on 
some aspects of the assessment of h igh-
energy physics. 

To some extent, our disagreement 
hangs around the word ' remote '. M y 
belief is s imple: that h igh-energy phy­
sics is remote in the same sense that 
cosmology is remote — not that it is 
lacking in the highest order of intel lec­
tual excitement and stimulation. What 
we are f ry ing to decide, basically, is 
how fast h igh-energy physics should 
be pushed relative to compet ing bran­
ches of science. I submit that most dis­
coveries in h igh-energy physics, intr in­
sically exci t ing and interesting as they 
may be, wi l l p robab ly 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 wait ing breathlessly 
for insights from high-energy physics 
and wi thout which they cannot progress. 

You draw the analogy with relativity. 
Here I have two points: first, that relat i­
v i ty was a cheap discovery (and I have 
no argument at all about cheap disco­
veries); and second, that even relat ivi ty 

bears w ide ly on our understanding of 
things around us, l ike atomic fine struc­
ture. 

But I think the force of my argument 
wou ld have been clearer had you 
compared h igh-energy physics wi th 
quantum mechanics. Before quantum 
mechanics the wor ld around us, the fee-
lable and touchable wor ld of solids and 
chemicals, was mysterious," quantum 
mechanics i l luminated the vast stretches 
of science deal ing wi th these things in 
a way that I cannot visualize h igh-
energy physics do ing . 

Quantum mechanics not only deep­
ened our conceptual insights into the 
wor ld about us; it enabled scientists 
concerned wi th many diverse fields to 
progress at a rate impossible without 
quantum mechanics. Lack of a theory 
of the atom, in 1926, was ho ld ing up 
progress in all of physical science, 
part icularly the parts deal ing with the 
tangible and accessible wor ld around 
us. I wou ld therefore, admit tedly in 
retrospect, see great urgency in get t ing 
on wi th the explo i tat ion of Schroe-
dinger's and Heisenberg's insights. 
Though I am impressed with the pos­
sibi l i ty, even probabi l i ty , that h igh-
energy physics may y ie ld the key to 
understanding gravi ty and cosmology, 
I just cannot visualize high energy as 
having the a l l -pervading influence on 
physical science that quantum me­
chanics has had. I bel ieve in this sense 
I am justi f ied in characterizing h igh-
energy physics as ' rather remote ' from 
the rest of science and in disagreeing 
with your impl ied assumption as to the 
urgency with which it is to be pursued. 

As a physicist, I am enchanted and 
astonished by the wonder fu l new sym­
metry pr inciples, and their violat ions, 
and I am convinced that a clearer un­
derstanding of where the elementary 
charge comes f rom, or the reason 
the nuclear force saturates, wou ld be 

Continued on p. 95 
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27th Session of CERN Council 

Report on the past; 
discussion of the future 

T h i s y e a r ' s s u m m e r S e s s i o n of t h e C o u n c i l w a s h e l d 
i n t h e C o u n c i l C h a m b e r a t t h e M e y r i n L a b o r a t o r y o n 18 
a n d 19 J u n e . D e l e g a t e s f r o m t h e M e m b e r S t a t e s a n d t h e 
t h r e e ' O b s e r v e r ' c o u n t r i e s a t t e n d e d , u n d e r t h e p r e s i ­
d e n c y of M r . J . H . B a n n i e r ( N e t h e r l a n d s ) . 

P R O G R E S S R E P O R T , N O V E M B E R 1963 - M A Y 1964 

A n i m p o r t a n t i t e m o n t h e a g e n d a w a s t h e p r e s e n t a ­
t i o n b y t h e D i r e c t o r G e n e r a l , P r o f . V . F . W e i s s k o p f , of 
t h e p r o g r e s s r e p o r t * f o r t h e s i x m o n t h s e n d i n g M a y 
1964. S p e a k i n g f i r s t of t h e t e c h n i c a l s i d e of t h e l a b o r a ­
t o r y ' s a c t i v i t i e s , h e n o t e d t h e v e r y s a t i s f a c t o r y o p e r a ­
t i o n of t h e 2 8 - G e V p r o t o n s y n c h r o t r o n : i t s l o w b r e a k ­
d o w n r a t e , i t s a b i l i t y t o p r o v i d e b e a m s f o r t h e 
n e u t r i n o e x p e r i m e n t a n d a b u b b l e c h a m b e r s i m u l t a ­
n e o u s l y — a u n i q u e f e a t u r e —•, a n d t h e a d d i t i o n of t w o 
m o r e b e a m l i n e s , b r i n g i n g t h e t o t a l t o t e n ( n o t i n c l u d ­
i n g t h e i n s t a l l a t i o n s of t h e e x t e r n a l p r o t o n b e a m o r 
c a l i b r a t i o n b e a m s ) . T h e m a c h i n e h a d p r o v i d e d h i g h -
e n e r g y p a r t i c l e s f o r e i g h t e e n e x p e r i m e n t s d u r i n g t h i s 
p e r i o d , a n d a t o n e t i m e n i n e e x p e r i m e n t s w e r e i n p r o ­
g r e s s s i m u l t a n e o u s l y i n t h e t h r e e e x p e r i m e n t a l h a l l s . 
T h e r e h a d b e e n p r o g r e s s i n t h e f i e l d of d a t a e v a l u a t i o n , 
a n d h e r e i t w a s b e c o m i n g m o r e a n d m o r e c l e a r t h a t t h e 
w o r k r e q u i r e d a t l e a s t a s m u c h i n g e n u i t y a s t h a t o n 
a c c e l e r a t o r s . T h e c h a n g e - o v e r t o t h e m o r e - p o w e r f u l 
C D C 6600 c o m p u t e r w o u l d a l s o e n t a i l m u c h p r e p a r a t o r y 
w o r k f o r t h e D a t a H a n d l i n g D i v i s i o n . I n P r o f . W e i s s -
k o p f ' s o p i n i o n , t h e a u t o m a t i c a n a l y s i s of b u b b l e -
c h a m b e r a n d s p a r k - c h a m b e r p i c t u r e s w o u l d b e c o m e a n 
e s s e n t i a l f e a t u r e of h i g h - e n e r g y p h y s i c s e x p e r i m e n t s , 
a n d h e w a s p r o u d t o a n n o u n c e t h e s u c c e s s f u l c o m p l e ­
t i o n of a n a n a l y s i s i n v o l v i n g t h e e v a l u a t i o n of o v e r 
200 000 s p a r k - c h a m b e r p i c t u r e s , c a r r i e d o u t e n t i r e l y 
a u t o m a t i c a l l y b y t h e H o u g h - P o w e l l d e v i c e d e v e l o p e d 
a t C E R N . T h e D i r e c t o r G e n e r a l w a s a l s o a b l e t o a n ­
n o u n c e t h e s u c c e s s of t h e f i r s t t e s t s o n C E R N ' s m i c r o ­
w a v e p a r t i c l e s e p a r a t o r , m e n t i o n e d i n l a s t m o n t h ' s 
CERN COURIER. H o w e v e r , h e a l s o p o i n t e d o u t t h a t 
C E R N d i d n o t l e a d o v e r t h e w h o l e f i e l d ; t h e r e w e r e 
a l s o s o m e a r e a s i n w h i c h w e w e r e d e f i n i t e l y b e h i n d 
p r o g r e s s i n t h e U . S . A . , f o r e x a m p l e . 

N e w p a r t i c l e s 

R e p o r t i n g o n t h e p h y s i c s a c h i e v e d w i t h t h e m a c h i n e s , 
P r o f . W e i s s k o p f d e a l t f i r s t w i t h t h e b u b b l e - c h a m b e r 
e x p e r i m e n t s , i n t h e l a t e s t s e r i e s of w h i c h s o m e 2 m i l ­
l i o n p h o t o g r a p h s h a d b e e n t a k e n . T h e 8 1 - c m l i q u i d -
h y d r o g e n c h a m b e r f r o m S a c l a y h a d a g a i n p r o v e d i t s 
u s e f u l n e s s a n d v e r s a t i l i t y e a r l y t h i s y e a r , b y ' d e p u t i -

* CERN/544. The account given here includes other information taken 
from the report as well as that specif ically mentioned by the Director 
General. 

z i n g ' a t s h o r t n o t i c e f o r t h e 1 5 0 - c m B r i t i s h c h a m b e r , 
w h i c h h a d n o t a f t e r a l l c o m e i n t o u s e u n t i l r e c e n t l y . 
A m o n g t h e r e s u l t s n o w a v a i l a b l e f r o m p r e v i o u s r u n s of 
t h e 8 1 - c m c h a m b e r w e r e t h e d i s c o v e r y o r c o n f i r m a t i o n 
of s e v e r a l n e w ' r e s o n a n c e s ' — o r ' p a r t i c l e s ' , t o g i v e 
t h e m a m o r e i m p r e s s i v e n a m e ( t h e C° h a s a l r e a d y b e e n 
m e n t i o n e d i n CERN COURIER). T w o e x p e r i m e n t s a t 
C E R N h a d h e l p e d t o e l i m i n a t e s o m e c o n f u s i o n o v e r t w o 
of t h e s e r e s o n a n c e s , t h e f° a n d t h e B , a n d h a d p r o v e d 
t h a t t h e y w e r e t w o d i s t i n c t p a r t i c l e s w i t h t h e s a m e 
m a s s b u t d i f f e r e n t v a l u e s of i s o s p i n . A n e w e x a m i n a ­
t i o n of f i l m s s h o w i n g t h e a n n i h i l a t i o n of a n t i p r o t o n s i n 
f l i g h t , t h i s t i m e t o s t u d y t h e d e c a y i n t o t w o k a o n s a n d 
a n u m b e r of p i o n s , s h o w e d s t r o n g a s y m m e t r i e s i n t h e 
a n g u l a r d i s t r i b u t i o n s of t h e v a r i o u s p a r t i c l e s a n d a l s o 
c o n f i r m e d t h e p r e v i o u s d i s c o v e r y a t C E R N of a 
K K j t r e s o n a n c e , a s h o r t - l i v e d ' p a r t i c l e ' w i t h a m a s s of 
1430 M e V / c 2 . R e c a l l i n g t h e e x c i t e m e n t o v e r t h e h y p o t h e ­
t i c a l p a r t i c l e s c a l l e d ' q u a r k s ' o r ' a c e s ' (CERN COURIER, 
v o l . 4, p . 26, M a r c h 1964), P r o f . W e i s s k o p f t o l d h o w 
s e v e r a l e x p e r i m e n t s a t C E R N , p a r t i c u l a r l y t h e s p e c i a l 
e x p o s u r e of t h e 8 1 - c m b u b b l e c h a m b e r i n t h e o 2 b e a m 
l a s t M a r c h , h a d p r o v e d e i t h e r t h a t t h e s e p a r t i c l e s d o 
n o t e x i s t o r t h a t t h e i r m a s s i s g r e a t e r t h a n 2.3 t i m e s 
t h a t of t h e p r o t o n , s o t h a t t h e e n e r g y m a d e a v a i l a b l e 
b y p r e s e n t a c c e l e r a t o r s i s i n s u f f i c i e n t t o p r o d u c e t h e m . 

S t u d y of r a r e p r o c e s s e s 

T u r n i n g t o e l e c t r o n i c s e x p e r i m e n t s , P r o f . W e i s s k o p f 
m e n t i o n e d t h a t t h e s e s h o u l d r e a l l y b e c a l l e d s p a r k -
c h a m b e r e x p e r i m e n t s , s i n c e t h e r e w e r e n o w v e r y f e w 
i n t h i s c a t e g o r y t h a t d i d n o t e x p l o i t t h e n e w e r t e c h ­
n i q u e . O n e of t h e m o r e i m p o r t a n t r e s u l t s h a d c o m e 
f r o m t h e s t u d y of t h e v e r y r a r e d e c a y of t h e l a m b d a 
p a r t i c l e i n t o a p r o t o n w i t h t h e e m i s s i o n of a n e l e c t r o n 
a n d a n e u t r i n o . T h i s p r o c e s s h a d b e e n s h o w n t o o b e y 
t h e s a m e l a w s a s t h e w e l l - k n o w n r a d i o a c t i v e b e t a 
d e c a y , i n w h i c h i t i s a n e u t r o n t h a t c h a n g e s i n t o a 
p r o t o n . T h e s t u d y of a n o t h e r v e r y r a r e p r o c e s s h a d 
p r o d u c e d s o m e e x a m p l e s of t h e a n n i h i l a t i o n of a n 
a n t i p r o t o n - p r o t o n p a i r i n t o a p a i r of m u o n s , s u p p l e ­
m e n t i n g t h e p r e v i o u s r e s u l t s o n t h e a n n i h i l a t i o n i n t o 
e l e c t r o n p a i r s . 

N e w s o n t h e p r o g r e s s of t h e n e u t r i n o e x p e r i m e n t w a s 
a l s o g i v e n b y P r o f . W e i s s k o p f . R e c o r d s of b e t w e e n 
5000 a n d 6000 n e u t r i n o i n t e r a c t i o n s w e r e n o w 4 i n s t o c k ' , 
b u t a n a l y s i s w a s s t i l l p r o v i n g d i f f i c u l t a n d t i m e - c o n ­
s u m i n g , m a i n l y b e c a u s e of t h e u n e x p e c t e d c o m p l e x i t y 
a n d v a r i e t y of t h e e v e n t s . A n o t h e r u n e x p e c t e d r e s u l t 
h a d b e e n t h e d i f f i c u l t y of o b t a i n i n g c o n c l u s i v e p r o o f 
f o r t h e e x i s t e n c e of t h e ' i n t e r m e d i a t e b o s o n ', t h e 
W - p a r t i c l e . I n d e e d t h e r e w a s n o w a g r o w i n g f e e l i n g 
t h a t t h e p a r t i c l e c a n n o t b e p r o d u c e d a t t h e e n e r g i e s 
p r e s e n t l y a v a i l a b l e . 
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Early in the Session, the President read a message of 
greeting from Mr. François de Rose who has had to 
give up his close association with CERN fol lowing his 
appointment as Ambassador of France to Portugal. 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 setting up 
the original ' Conseil Européen pour la Recherche 
Nucléaire' in 1952. He was a member of the CERN 
Council continuously from 1956 until 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. 

A m o n g i m p o r t a n t d e v e l o p m e n t s c o n c e r n i n g C E R N ' s 
s m a l l e r a c c e l e r a t o r , t h e 6 0 0 - M e V s y n c h r o - c y c l o t r o n , 
P r o f . W e i s s k o p f m e n t i o n e d i t s g r o w i n g u s e f o r e x p e r i ­
m e n t s t h a t f i t m o r e c o r r e c t l y i n t o t h e f i e ld of ' n u c l e a r ' 
p h y s i c s r a t h e r t h a n t h a t of ' h i g h - e n e r g y ' o r ' p a r t i c l e ' 
p h y s i c s . T h e s e c o n c e r n t h e s t u d y of t h e ' s t r u c t u r e ' of 
t h e a t o m i c n u c l e u s (see , f o r e x a m p l e , CERN COURIER, 
v o l . 3 . p . 35, M a r c h 1963). T h e n e w n u c l i d e s b o r o n - 6 , 
b o r o n - 7 a n d c a r b o n - 9 h a v e b e e n p r o d u c e d f o r t h e f i r s t 
t i m e i n o n e of t h e s e e x p e r i m e n t s . A n e x p e r i m e n t i n 
' p a r t i c l e ' p h y s i c s h a d g i v e n g o o d e v i d e n c e fo r t h e n o n ­
e x i s t e n c e of t h e s o - c a l l e d A B C p a r t i c l e (CERN 
COURIER, v o l . 3, p . 152, D e c e m b e r 1963), a h i t h e r t o 
s u s p e c t e d r e s o n a n t s t a t e of t w o p i o n s w i t h a m a s s of 
330 M e V / c 2 . 

M o r e v i s i t i n g t h e o r i s t s 

A n o t h e r a s p e c t of C E R N ' s w o r k e m p h a s i z e d b y t h e 
D i r e c t o r G e n e r a l w a s t h e c l o s e a s s o c i a t i o n b e t w e e n 
e x p e r i m e n t a l a n d t h e o r e t i c a l p h y s i c i s t s . D u r i n g t h e 
p e r i o d u n d e r r e v i e w t h e t h e o r i s t s h a d g i v e n e s p e c i a l 
h e l p i n t h e a n a l y s i s of t h e r e s u l t s of p a r t i c l e - s c a t t e r i n g 
e x p e r i m e n t s a n d t h e n e u t r i n o e x p e r i m e n t . M o r e f u n d a ­
m e n t a l l y , t h e v a r i o u s a s p e c t s of t h e n e w S U 3 s y m m e t r y 
t h e o r y h a d b e e n t h e s u b j e c t of m a n y d i s c u s s i o n s a n d 
p a p e r s i n t h e T h e o r e t i c a l S t u d y D i v i s i o n . G r e a t e r 
o f f ice a c c o m o d a t i o n e n a b l e d t h e n u m b e r of V i s i t i n g 51 

z 
DC 
LU 
o 

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 below a certain limit ; the tail 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. 

S c i e n t i s t s i n t h e D i v i s i o n t o b e i n c r e a s e d t o 23, i n a d d i ­
t i o n t o 21 F e l l o w s a n d R e s e a r c h A s s o c i a t e s f r o m M e m ­
b e r S t a t e s a n d 8 f r o m e l s e w h e r e . T h e n u m b e r of s t a f f 
s c i e n t i s t s r e m a i n e d a t 11, w i t h o n e c o m p u t e r p r o g r a m ­
m e r . 

C E R N ' S F U T U R E P R O G R A M M E 

T h e m a j o r p a r t of t h e S e s s i o n w a s d e v o t e d t o a d i s ­
c u s s i o n of t h e p r i n c i p l e s t h a t s h o u l d g o v e r n C E R N ' s 
f u t u r e p r o g r a m m e . N o p r o p o s a l s w e r e f o r m u l a t e d a n d 
n o t h i n g t h a t w a s s a i d i m p l i e d a n y c o m m i t m e n t f o r t h e 
M e m b e r S t a t e s , so t h a t o p i n i o n s c o u l d b e f r e e l y 
e x p r e s s e d . 

O p e n i n g t h e d i s c u s s i o n , t h e D i r e c t o r G e n e r a l s u g ­
g e s t e d t h a t i t s h o u l d b e d i v i d e d i n t o t h r e e m a i n a r e a s : 

1. t h e i m p o r t a n c e of h i g h - e n e r g y p h y s i c s r e s e a r c h , a n d 
i t s p l a c e i n E u r o p e a n s c i e n c e a n d c u l t u r e ; 

2. t h e p r o p o s e d p r o g r a m m e fo r d e v e l o p m e n t a n d u s e of 
h i g h - e n e r g y f a c i l i t i e s o v e r t h e n e x t t e n y e a r s ; 

3. t h e f i n a n c i a l i m p l i c a t i o n s of s u c h d e v e l o p m e n t . 

T h e f i r s t q u e s t i o n w a s " w h y ? " : w h a t i s t h e p o i n t of 
h i g h - e n e r g y r e s e a r c h ? W h y is i t t h e b a s i s of a l l s c i e n c e , 
n e c e s s a r y fo r t h e h e a l t h y d e v e l o p m e n t n o t o n l y of 
s c i e n c e b u t a l s o of e d u c a t i o n i n E u r o p e ? T h e n , w h a t i s 
t h e p r o p e r b a l a n c e b e t w e e n t h e d i f f e r e n t s c i e n c e s a n d 
w h a t c r i t e r i a s h o u l d w e e v o l v e t o d e f i n e t h e d i f f e r e n t 
a l l o c a t i o n s of m o n e y a n d m a n p o w e r ? 

T h e s e c o n d q u e s t i o n c o n c e r n e d t h e a c t u a l p r o g r a m m e 
p r o p o s e d . I n o r d e r of i n c r e a s i n g cos t , t h e m a j o r p r o j e c t s 
w e r e : 

(i) t h e m a i n t e n a n c e a n d i m p r o v e m e n t of t h e p r e s e n t 
C E R N , a s a s c i e n t i f i c i n s t i t u t e i n t h e f o r e f r o n t of 
h i g h - e n e r g y p h y s i c s ; 

(ii) t h e c o n s t r u c t i o n of i n t e r s e c t i n g s t o r a g e r i n g s fo r 
t h e C E R N P S ; 

(iii) t h e c o n s t r u c t i o n of a 3 0 0 - G e V p r o t o n a c c e l e r a t o r . 

I t w a s e s s e n t i a l , P ro f . W e i s s k o p f t h o u g h t , t o v i e w t h i s 
p r o g r a m m e a s a w h o l e , o v e r a p e r i o d of t i m e w h i c h 
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F A C T S A N D F I G U R E S F R O M THE P R O G R E S S R E P O R T S 
From November 1963 to May 1964 

The number of CERN staff and supernumeraries 
increased by about 7 % , 

br ing ing the numbers on 15 May to 
1518 staff members, 
391 supernumeraries, 

69 fel lows and research associates, 

255 visitors and students, 

2233 al together. 

The total consumption of electr icity was 
32 620 000 k W h , 

wi th a maximum demand of 
18 265 kW. 

The amount of water used for cool ing was 
1 980 000 m 3 . 

The proton synchrotron 
operated for 2417 hours, 

d i v ided , on average, each fortnight into 
222 hours for physics and nuclear chemistry, 

34 hours for deve lopment , 
12 hours for starting up, special tests 

and breakdowns. 
The average beam intensity was 

6.8 x 10 1 1 protons per pulse. 

The synchro-cyclotron operat ion included 
2018 hours for physics, 

369 hours for deve lopment , 
256 hours for maintenance, 
131 hours for faults and repairs. 

The l iquefy ing plants in CERN produced 
72 000 litres of l iqu id hydrogen, 

300 litres of l iqu id helium ; 
outside suppliers p rov ided 

630 000 litres of l iqu id ni t rogen. 

The Central workshop 
worked 56 000 man-hours, 

p roduced equipment valued at 1 045 000 Sw. fr. 

The West workshop 
worked 31 000 man-hours, 

produced equipment va lued at 516 000 Sw. fr. 

The transport service 
t ravel led 225 000 km, 

carried 2200 passengers, 
moved 104 000 tons of material. 

Work wi th fhe 7090 computer 
increased from 300 to 500 hours per month. 

In May fhe volume of work had reached 
300 jobs per day. 

The Purchasing Off ice dealt wi th an average of 
1775 orders per month. 

Loans from fhe l ibrary averaged 
1335 per month. 

In the main audi tor ium and Counci l chamber 
470 lectures were g iven , 

1300 slides and films were shown, 
73 km of magnetic tape were recorded. 

The vo lume of translation work 
increased by over 30 % . 

— Throughout CERN there were 
14 ' d i s a b l i n g ' accidents, 

causing 189 lost days of work , 
or 7.42 days per 100 000 worked hours. 

— The Film Badge Service for personnel radiation 
control covered 

1050 peop le for regular monthly contro l , 
150 for week ly cont ro l , 
350 for fast neutron and h igh-energy radiat ion. 

— The number of visitors to look around CERN was 
3000, 

mostly in the course of organized Saturday visits. 

— Month ly distr ibut ion of CERN COURIER reached 
2642 copies in French, 
1811 copies in English. 

— A m o n g the responsibil i t ies of fhe General Safety-
Group are 

150 cranes. 

— The cleaners now maintain on a regular basis 
77 000 m 2 of f loor area, 
50 000 m 2 of w indows. 

— Three members of the MSC Division presented 
reports on synchro-cydlotron deve lopment at CERN 
at a Conference on h igh-energy-cyc lot ron improve­
ments at Wi l l iamsburg, V i rg in ia , U.S.A., in Feb­
ruary. They also made contact wi th members of the 
future Space Radiation Effects laboratory of NASA, 
which is constructing a copy of the CERN SC to 
prov ide a source of ' artif icial cosmic rays '. 

— A 'M i lady ' measuring table for bubble-chamber 
pictures has been mod i f ied , in col laborat ion wi th 
the W o r l d Health Organizat ion, to enable measure­
ments to be made on electrocardiographic records. 

— A IEP has been successfully operated 'on- l ine ' to 
the Mercury computer. 

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

— The pro to type of a new scanning table for the 
v iewing of photographs from fhe CERN 2-m hydro­
gen bubb le chamber has been comple ted. 

— The d.c. magnet constructed for studies in super­
conduct iv i ty has been operated to g ive a f ie ld of 
100 kilogauss, wi th a power dissipation of some­
what be low 3 mi l l ion wafts. 

— A r ing magnet, to 'store' muons for a longer per iod 
of t ime than previously possible, has been designed 
as part of a new experiment p lanned to measure 
the value of 'g -2 ' for the muon wi th even greater 
accuracy than before. 

— The study group on new accelerator projects has 
prepared a detai led report (CERN/542) on the p ro ­
posed intersecting storage rings (ISR) for the proton 
synchrotron • 



w o u l d i n c l u d e t h e b u i l d i n g a n d e x p l o i t a t i o n of t h e 
l a r g e a c c e l e r a t o r — t e n t o f i f t e e n y e a r s . B u t w a s i t t h e 
b e s t p r o g r a m m e ? W h a t f a c t o r s m i g h t i n f l u e n c e f u t u r e 
d e c i s i o n s o n i t ? F o r e x a m p l e , s c i e n c e w a s i n t i m a t e l y 
c o n n e c t e d w i t h e d u c a t i o n a n d t h e d e v e l o p m e n t of 
s c i e n c e w o u l d n a t u r a l l y b e c o n n e c t e d w i t h p l a n s f o r 
i n c r e a s i n g t h e n u m b e r a n d s i z e of u n i v e r s i t i e s . T h e 
d e v e l o p m e n t of h i g h - e n e r g y p h y s i c s i n o t h e r p a r t s of 
t h e w o r l d , n o t a b l y i n t h e U . S . A . a n d U . S . S . R . , m u s t a l s o 
h a v e s o m e e f f ec t , b e c a u s e i t w a s e s s e n t i a l t h a t E u r o p e 
s h o u l d k e e p p a c e . 

T h e n t h e r e w a s t h e ' n a t i o n a l ' p a r t of t h e E u r o p e a n 
p r o g r a m m e , t o a d d t o t h e I n t e r n a t i o n a l ' o r ' c e n t r a l i z e d ' 
p a r t . T h e t w o a s p e c t s of t h e o v e r a l l p r o g r a m m e c o u l d 
n o t b e c o n s i d e r e d i n i s o l a t i o n . 

T u r n i n g t o h i s t h i r d p o i n t , P r o f . W e i s s k o p f s a i d t h a t 
t h e f i n a n c i a l i m p l i c a t i o n s w e r e a l m o s t o b v i o u s . S c i e n ­
c e s l i k e h i g h - e n e r g y p h y s i c s w e r e i n a m o r e d i f f i c u l t 
p o s i t i o n t h a n o t h e r s c i e n c e s , f o r w h i c h t h e t o t a l e x p e n s e s 
m i g h t b e e q u a l l y g r e a t b u t w h e r e t h e i n d i v i d u a l i t e m s 
w e r e s m a l l e r a n d t o o k l e s s t i m e t o b u i l d . B e c a u s e h i g h -
e n e r g y p h y s i c s n e e d e d l a r g e m a c h i n e s , r e q u i r i n g l o n g 
d e s i g n a n d c o n s t r u c t i o n p e r i o d s , l o n g - t e r m p l a n s h a d 
t o b e m a d e a n d t h e s u m s i n v o l v e d a p p e a r e d c o r r e s p o n ­
d i n g l y l a r g e r . T h e r e s p o n s i b i l i t y f o r p r o p o s i n g , a c c e p t ­
i n g o r r e f u s i n g a p r o g r a m m e w a s a l s o g r e a t e r , a n d 
C o u n c i l d e l e g a t e s s h o u l d a s k t h e m s e l v e s a g a i n w h e t h e r 
t h e p r o p o s e d r a t e of i n c r e a s e of e x p e n d i t u r e o n h i g h -
e n e r g y p h y s i c s ( i n c r e a s i n g b y a f a c t o r of t h r e e o v e r t h e 
n e x t t e n y e a r s ) w a s r e a s o n a b l e . I f i t w a s n o t , w h a t e l s e 
c o u l d b e d o n e ? 

T w o p a r t s i n a t h o u s a n d . . . 

O n b e h a l f of t h e S c i e n t i f i c P o l i c y C o m m i t t e e , P r o f . 
C. F . P o w e l l s a i d h e w o u l d t r y t o p u t t h e w h o l e s u b j e c t 
i n t o h i s t o r i c a l p e r s p e c t i v e . R e m a r k i n g t h a t t h e g r o w t h 
of s c i e n c e , a n d i t s i n f u s i o n i n t o e v e r y a s p e c t of o u r 
c u l t u r e , c o r r e s p o n d s t o a n a p p r o x i m a t e d o u b l i n g of 
s c i e n t i f i c k n o w l e d g e e v e r y t w e l v e y e a r s , h e a d m i t t e d 
t h a t t h e s h a r e t h a t s c i e n c e d e m a n d s of o u r r e s o u r c e s 
c o u l d n o t g o o n i n c r e a s i n g i n d e f i n i t e l y . " N e v e r t h e l e s s " , 
h e c o n t i n u e d , " t h e p r e s e n t l e v e l s , w h e r e i n a d v a n c e d 
c o u n t r i e s b e t w e e n 2 °/o a n d 3 °/o of o u r r e s o u r c e s g o i n t o 
r e s e a r c h a n d d e v e l o p m e n t , a n d a b o u t 2 p a r t s i n 1000 
o n f u n d a m e n t a l r e s e a r c h , a s c o m p a r e d w i t h 7 % o n 
a r m a m e n t s , w o u l d n o t , I b e l i e v e , g e n e r a l l y b e r e g a r d e d 
a s u n d u l y f a v o u r a b l e t o f u n d a m e n t a l r e s e a r c h i n a 
p e r i o d of h u m a n h i s t o r y i n w h i c h t h e d e v e l o p m e n t of 
s c i e n c e i s t h e d o m i n a n t f e a t u r e of t h e t i m e s " . I n 
r e s e a r c h o n e l e m e n t a r y p a r t i c l e s , e a r l y e c o n o m i c 
a d v a n t a g e s c o u l d n o t b e e x p e c t e d , b u t t h i s h a d a l w a y s 
b e e n t h e c a s e w i t h f u n d a m e n t a l r e s e a r c h . A l l t h a t 
c o u l d b e s a i d w a s t h a t i n t h e p a s t g r e a t a d v a n c e s i n 
n a t u r a l p h i l o s o p h y h a d a l w a y s l e d t o r a d i c a l c h a n g e s 
i n o u r t h i n k i n g a n d , e v e n t u a l l y , i n o u r p r a c t i c e : 
" N o b o d y i n t h e e i g h t e e n t h c e n t u r y h a d a n y i n t i m a t i o n 
of a n e l e c t r i c a l i n d u s t r y ; o r i n t h e n i n e t e e n t h , of t h e 
a t o m i c - e n e r g y i n d u s t r y " , h e a d d e d . 

D i s m i s s i n g t h e p o s s i b i l i t y t h a t E u r o p e m i g h t l e a v e 
h i g h - e n e r g y r e s e a r c h t o o t h e r c o u n t r i e s , P r o f . P o w e l l 
s t r e s s e d t h e i m p o r t a n c e of e n c o u r a g i n g y o u t h t o a p p l y 
t h e m s e l v e s t o t h e m o s t d i f f i c u l t , s i g n i f i c a n t a n d 

d e m a n d i n g of t h e s c i e n c e s , w h i c h a t p r e s e n t m u s t 
i n c l u d e t h e p h y s i c s of e l e m e n t a r y p a r t i c l e s . I t w a s 
e s s e n t i a l t o h a v e a b a l a n c e d d e v e l o p m e n t of s c i e n c e , 
t a k i n g i n t o a c c o u n t a l s o a l l t h e o t h e r c l a i m s t h a t e x i s t 
f o r t h e u s e of m e n a n d m o n e y , b u t t h e a t t r a c t i o n of 
h i g h - e n e r g y p h y s i c s w a s n o t a n a r b i t r a r y f a s h i o n . A b l e 
m i n d s w e r e d r a w n t o t h e f r o n t i e r s of k n o w l e d g e a n d 
t h e y w o u l d n o t b e d e f l e c t e d . T h e y w o u l d g o w h e r e t h e 
s u b j e c t w a s p u r s u e d , w h e r e v e r t h a t m i g h t b e . 

M i n i m u m l e v e l of s u p p o r t 

I n t h e f u t u r e , s c i e n c e m i g h t b e o r g a n i z e d o n a w o r l d 
s c a l e , b u t t h a t w a s f a r off, a n d m e a n w h i l e E u r o p e m u s t 
l o o k t o i t s o w n c u l t u r e a n d i t s o w n f u t u r e . T h e c u r r e n t 
l e v e l of e x p e n d i t u r e o n f u n d a m e n t a l s c i e n c e w a s n o t 
t h e r e s u l t of a n y c l e a r p o l i c y , a l t h o u g h s u c h a p o l i c y 
s e e m e d t o b e n e e d e d . P r o f . P o w e l l s u g g e s t e d t h a t a 
g o o d p r i n c i p l e w o u l d b e t o s u p p o r t s c i e n c e t o a n e x t e n t 
l i m i t e d o n l y b y t h e a v a i l a b i l i t y of p e o p l e e n t h u s i a s t i c 
a n d c o m p e t e n t t o d o t h e w o r k . I n E u r o p e w e h a d a 
g r e a t w e a l t h of t a l e n t s t i l l w a i t i n g t o b e d e v e l o p e d . 

S e v e r a l o t h e r s p e a k e r s s u p p o r t e d t h e i d e a t h a t t h e 
o n l y l i m i t s h o u l d b e t h a t of t h e m e n (o r b r a i n s ) 
a v a i l a b l e . I t w a s s u g g e s t e d , m o r e o v e r , t h a t t h e r e w a s a 
c e r t a i n m i n i m u m l e v e l of s u p p o r t n e c e s s a r y f o r e a c h 
b r a n c h of r e s e a r c h , a n d t h a t if t h i s c o u l d n o t b e p r o ­
v i d e d , i t m i g h t b e b e t t e r n o t t o d o a n y t h i n g a t a l l . 
H o w e v e r , n o o n e s e r i o u s l y q u e s t i o n e d t h e n e c e s s i t y t o 
c o n t i n u e h i g h - e n e r g y p h y s i c s r e s e a r c h i n E u r o p e . 

T h r e e - p o i n t p r o g r a m m e 

T h e v i e w s of t h e S c i e n t i f i c P o l i c y C o m m i t t e e o n t h e 
s e c o n d g r o u p of q u e s t i o n s w e r e g i v e n b y P r o f . L . L e -
p r i n c e - R i n g u e t , w h o e x p l a i n e d t h e d i f f e r e n c e s b e t w e e n 
t h e p r o g r a m m e n o w p r o p o s e d a n d t h a t i n t h e A m a l d i 
r e p o r t l a s t y e a r . T h e i d e a h a d b e e n a c c e p t e d t h a t t h e 
3 0 0 - G e V m a c h i n e m i g h t n o t b e c o n s t r u c t e d a s s o o n a s 
i t w a s t e c h n i c a l l y f e a s i b l e b u t t h a t a d e l a y of o n e y e a r 
w o u l d n o t b e d i s a s t r o u s . O n t h e o t h e r h a n d , d e v e l o p ­
m e n t s i n t h e U . S . A . , h a d m a d e i m p r o v e m e n t s t o t h e 
p r e s e n t f a c i l i t i e s a t C E R N a n e c e s s i t y . 

T h e S c i e n t i f i c P o l i c y C o m m i t t e e c o n s i d e r e d t h a t t h e 
p r o p o s e d i n c r e a s e i n e x p e n d i t u r e w a s r e a s o n a b l e a n d 
t h a t a n y t h i n g l e s s w o u l d i m p l y p o s t p o n e m e n t s t h a t 
w o u l d m a k e i t i m p o s s i b l e t o o b t a i n a n a c c e p t a b l e 
E u r o p e a n p r o g r a m m e . T h e p r o g r a m m e h a d t o b e c o n ­
s i d e r e d a s a w h o l e , b u t t h e k e y w a s t h e 3 0 0 - G e V 
m a c h i n e . F r o m 1973/75 i t w o u l d p r o v i d e t h e m e a n s of 
c a r r y i n g o n h i g h - e n e r g y p h y s i c s i n E u r o p e ; if i t w e r e 
a b a n d o n e d a l l e f f o r t s s o f a r m a d e a t C E R N w o u l d h a v e 
b e e n i n v a i n . 

T o b r i d g e t h e g a p u n t i l t h e l a r g e a c c e l e r a t o r c a m e 
i n t o o p e r a t i o n , t h e i n t e r s e c t i n g s t o r a g e r i n g s s h o u l d b e 
c o n s t r u c t e d , e n a b l i n g c e r t a i n e x p e r i m e n t s t o b e c a r r i e d 
o u t a t m u c h h i g h e r e n e r g i e s t h a n a t p r e s e n t p o s s i b l e 

Âs 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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a n d a l s o i n c r e a s i n g t h e f a c i l i t i e s a v a i l a b l e w i t h t h e P S . 

F i n a l l y , t h e s e t w o p r o j e c t s w o u l d n o t m a k e s e n s e u n l e s s 

t h e a v a i l a b l e f a c i l i t i e s w e r e u s e d t o t h e u t m o s t , b y 

i n c r e a s i n g t h e P S i n t e n s i t y , p r o v i d i n g m o r e a n d b e t t e r 

p a r t i c l e d e t e c t o r s , a n d s o o n . 

T w o p o i n t s of v i e w 

D i s c u s s i o n of t h i s p r o g r a m m e s o o n b e c a m e i n v o l v e d 

w i t h d i s c u s s i o n of t h e f i n a n c i a l a s p e c t s , s i n c e i t b e c a m e 

o b v i o u s t h a t t h e t w o c o u l d n o t b e c o n s i d e r e d i n i s o l a t i o n 

f r o m o n e a n o t h e r . B r o a d l y s p e a k i n g , t w o p o i n t s of 

v i e w c o u l d b e d i s c e r n e d : o n t h e o n e h a n d i t w a s p r o ­

p o s e d t h a t t h e s c i e n t i f i c p r o g r a m m e s h o u l d b e a d j u s t e d 

a c c o r d i n g t o t h e a m o u n t of m o n e y l i k e l y t o b e m a d e 

a v a i l a b l e ; o n t h e o t h e r i t w a s b e l i e v e d t h a t t h e m i n i ­

m u m s c i e n t i f i c r e q u i r e m e n t s s h o u l d b e d e t e r m i n e d , a s 

a c c u r a t e l y a s p o s s i b l e , a n d t h a t e v e r y e f f o r t s h o u l d 

t h e n b e m a d e t o p e r s u a d e g o v e r n m e n t s t o p r o v i d e t h e 

m o n e y . I n r e l a t i o n t o t h e t o t a l a m o u n t of m o n e y 

a v a i l a b l e , t h e s u m r e q u i r e d w o u l d n o t , i n a n y c a s e , b e 

p r o h i b i t i v e l y l a r g e . 

A s a n e x a m p l e of t h e f i r s t l i n e of t h o u g h t , i t w a s 

p o i n t e d o u t t h a t a l t h o u g h a n i n c r e a s e b y a f a c t o r t h r e e 

i n t e n y e a r s i m p l i e d a n a v e r a g e of o n l y a b o u t 12 °/o p e r 

y e a r , t h e r a t e of i n c r e a s e i n e x p e n d i t u r e n e e d e d d u r i n g 

t h e e a r l y s t a g e s of t h e p r o g r a m m e w o u l d b e m u c h 

g r e a t e r . T h e r a t e of i n c r e a s e , i t w o u l d b e p o s s i b l e t o 

o b t a i n , r a t h e r t h a n t h e f i n a l l e v e l of e x p e n d i t u r e , w o u l d 

t h u s d e t e r m i n e t h e t i m e t a b l e — a n d e v e n t h e p r o ­

g r a m m e i t se l f , s i n c e i n m o s t c a s e s t h e r e w a s n o s e n s e i n 

s t a r t i n g a p r o j e c t t o o l a t e . 

N o t a t s u b s i s t e n c e l e v e l 

T h e a l t e r n a t i v e , a n d m o r e s t r o n g l y h e l d v i e w w a s 

t h a t t h e p r o p o s e d p r o g r a m m e i s e s s e n t i a l f o r t h e v i a b i ­

l i t y of h i g h - e n e r g y r e s e a r c h i n E u r o p e , a n d a l l t h a t t h a t 

e n t a i l s , a n d t h a t t h e m o n e y m u s t b e f o u n d . A m o n g t h e 

p o i n t s m a d e i n s u p p o r t of t h i s a r g u m e n t w a s t h e 

r e m i n d e r t h a t i n g e n e r a l t h e p o p u l a t i o n of E u r o p e is 

n o t e x i s t i n g a t s u b s i s t e n c e l e v e l a n d i t o u g h t b e q u i t e 

n a t u r a l t o t h i n k a b o u t t h e n e e d s of 20-30 y e a r s o r m o r e 

a h e a d . O v e r a l l r e s o u r c e s w e r e i n c r e a s i n g s t e a d i l y 

w h i l s t t h e a m o u n t n e c e s s a r y f o r s u b s i s t e n c e i n c r e a s e d 

a t a m u c h s l o w e r r a t e ; t h e a m o u n t a v a i l a b l e f o r s p e n d ­

i n g o t h e r w i s e t h a n o n n e c e s s i t i e s , w i t h i n w h i c h e x p e n ­

d i t u r e o n f u n d a m e n t a l r e s e a r c h m i g h t b e i n c l u d e d , w a s 

t h u s i n c r e a s i n g e v e n f a s t e r t h a n t h e g r o s s n a t i o n a l 

p r o d u c t . I n r e p l y t o o n e d e l e g a t e , t h e D i r e c t o r G e n e r a l 

s t r e s s e d t h a t E u r o p e w a s l a g g i n g b e h i n d t h e U . S . A . i n 

b a s i c r e s e a r c h a n d t h a t t h e p r o p o s e d e x p e n d i t u r e w o u l d 

s t i l l n o t m a k e m u c h d i f f e r e n c e t o o v e r a l l ' r e s e a r c h a n d 

d e v e l o p m e n t ' c o s t s . S t i l l l e s s s h o u l d i t a f f e c t t h e 

a m o u n t s p e n t o n t h i n g s s u c h a s h o u s e s , r o a d s , a n d 

h o s p i t a l s . 

O n t h e q u e s t i o n of i n t e r c o n t i n e n t a l c o l l a b o r a t i o n , t h e 

g e n e r a l f e e l i n g w a s t h a t t h i s w a s u n l i k e l y f o r a n a c c e ­

l e r a t o r of o n l y 3 0 0 - G e V e n e r g y . A t t h i s s t a g e E u r o p e 

h a d t o l o o k a f t e r i t s o w n d e s t i n y . I n g e n e r a l , i t w a s 

a g r e e d t h a t t h e 3 0 0 - G e V m a c h i n e w a s t h e m o s t i m p o r ­

t a n t p a r t of t h e p r o g r a m m e i n t h e l o n g t e r m b u t , t o 

p r e s e r v e c o n t i n u i t y , i m p r o v e m e n t s t o t h e p r e s e n t 

C E R N w e r e a l s o n e c e s s a r y . T h e i n t e r s e c t i n g s t o r a g e 

r i n g s h a d a s p e c i a l i m p o r t a n c e f o r E u r o p e a n s c i e n c e 

s i n c e t h e y w e r e n o t b e i n g c o n s i d e r e d a n y w h e r e e l s e i n 

t h e w o r l d . 

T i m e t a b l e p r o p o s e d 

I n c l o s i n g t h e d i s c u s s i o n , t h e P r e s i d e n t , M r . B a n n i e r , 

s t r e s s e d t h a t t h e d e c i s i o n o n t h e C E R N i m p r o v e m e n t s 

a n d t h e s t o r a g e r i n g s o u g h t t o b e t a k e n a t t h e C o u n c i l 

s e s s i o n i n D e c e m b e r 1964. T h e p r o b l e m of t h e 3 0 0 - G e V 

m a c h i n e w a s n o t so u r g e n t b u t i t w a s n o w h o p e d t h a t 

i t c o u l d b e s e t t l e d b y t h e e n d of 1966. B y t h a t t i m e t h e 

d e c i s i o n s o n t h e A m e r i c a n p l a n s w o u l d b e k n o w n , t h e 

q u e s t i o n of i n t e r c o n t i n e n t a l c o - o p e r a t i o n w o u l d b e 

a n s w e r e d , a n d t h e n e c e s s a r y p r o g r e s s w i t h t h e d e s i g n 

a n d c o s t i n g s h o u l d h a v e b e e n m a d e . M e a n w h i l e , t h e 

o n l y i m m e d i a t e a c t i o n t o b e t a k e n w a s t o i n v i t e s p e c i f i c 

p r o p o s a l s f r o m t h e M e m b e r S t a t e s of C E R N f o r s u i t a b l e 

s i t e s • 

PARTICIPANTS 

President ; Mr. J. H. Bannier (Netherlands) 

Austria 
Prof, F. Régler 
Prof. W. Thirring 
Dr. H. Gleissner* 
Mr. O. Drischel* 

Belgium 
Mr. J. Willems 
Prof. P. Baudoux 

Denmark 
Prof. J. K. B0ggild 
Mr. O. Obling 

Federal Republic of Germany 
Prof. W. Jentschke 
Dr. W. Schulte-Meermann 
Prof. W. Paul* 
Prof. W. Gentner* 
Prof. Ch. Schmelzer* 

France 
Prof. F. Perrin 
Mr. J. Martin 
Mr. M. R. Lévêque* 
Mr. E. Grondard* 

Greece 
Prof. T. G. Kouyoumzelis 
Mr. D. Chalikias 

Italy 
Prof. E. Amaldi 
Mr. B. Fenzi* 
Dr. C. C. Bertoni* 

Netherlands 
Prof. S. A. Wouthuysen 
Prof. H. J. Groenewold* 
Mr. C.E.I.M. Hoogeweegen* 

Norway 
Mr. S. Chr. Sommerfelt 
Prof. B. Trumpy 
Prof. H. Wergeland* 
Mr. T. Ibsen* 

Spain 
Prof. J. M. Otero Navaseués 
Prof. C. Sanchez del Rfo** 
Mr. M. Villegas y Urzâîz* 

Sweden 
Mr. M. Lemne 
Dr. G. W. Funke 
Prof. I. Waller* 

Switzerland 
Mr. A. Chavanne 
Prof. M. E. Fierz 

United Kingdom 
Dr. J. B. Adams 
Mr. R. G. Elkington 
Dr. T. G. Pickavance** 
Mr. R. St. J. Walker** 
Mr. A. Dunning* 

Representative of the 
Director General of UNESCO : 

Mr. A. Perez-Vitoria 

Chairman of the Scientific 
Policy Committee : 

Prof. L. Leprince-Ringuet 

Member of the Scientific 
Policy Committee : 

Prof. C. F. Powell 

Representative of the Exchequer 
and Audit Department of the 
United Kingdom : 

Mr. E. K. Will iams 

Observers 
Mr. H. Fahir Alaçâm (Turkey) 
Mr. H. Sawarzynski (Poland) 
Mr. S. Soc (Yugoslavia) 

* Adviser ** Substitute 
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Les nouvelles 
pompes à diffusion 
«Heraeus» Car touches de chauf fe latérales, remplaçab les sans ouvr i r 

la pompe. 

Vapeurs d'hui le surchauf fées, aucune condensa t ion dans la tê te. 

Dimensions rédui tes. Tê te indéformab le . 

Ref ro id issement fo rcé de l 'huile permet tan t une rentrée 

d'air rapide. 

Baf f le avec p iège spéc ia l , fo rmant obs tac le absolu 

au «gr impage» de l 'huile le long de la paro i de la condu i te 

d 'asp i ra t ion. 

Types : 330 - 900 - 1800 - 5600 l.s" 1 

Wismer A. G. Zur ich 57, Oer l i koners t rasse 88, Té l . (051) 46 40 40 - 46 40 41 

Two open letters (continued) 

intellectual gems that we who are even 

a litt le trained in physics could gain 

enormous satisfaction trom. But there 

are other gems that I personal ly also 

wou ld f ind at least as satisfying : the 

elucidat ion of just what protein in the 

brain is the memory element ; or what 

mechanism governs cellular d i f feren­

t ia t ion; or why the universe expands. 

If we could afford to support every­

thing at a rate sufficient to satisfy 

everyone, there wou ld be no p rob lem. 

As a scientist, I hope that our society 

wi l l devote an ever-increasing share 

of its resources to science. As a cit izen, 

I hope that basic science is recognized 

and appreciated for what it is — a mani­

festation of man's highest intel lectual 

aspiration — and that it is supported at 

a level determined in compet i t ion wi th 

other wor thy and intel lectual ly satis­

fy ing activities of the society. A l l of us, 

scientists and citizens, hope that our 

society wi l l become much more en l igh­

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, 

Alv in M. We inberg • 

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 enter 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' and a main road to France, Meyrin st i l l manages to 
retain much of its former rural character. 

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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35 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 
Organisation for Nuclear Research. 
Compatible with CERN standard systems. 
Results recorded by print, punch or magnetic tape. 
Rapid adaptation by general control 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 : 

• 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 - GENÈVE/SUISSE - TÉLÉPHONE: (022) 44 29 40 

AGENTS: ZURICH OFFICE: M. Georges HERREN, Dipl. lng. ETH. • FRANCE : 
S.A.I.P. MALAKOFF (Seine) • ITALY: SOC. EL. LOMBARDA-SELO MILAN • 
GERMANY: HERFURTH GmbH. HAMBURG-ALTONA • HOLLAND : DESSING-ELEC-
TRONICA AMSTERDAM-Z • SWEDEN :OLTRONIX A.B.VÂLLINGBY/STOCKHOLM • 
U.S.A.: NUMINCO APOLLO, Pa. • ISRAEL: PALEC LTD. TEL-AVIV • AUSTRALIA: 
A. A. GUTHRIE PTY, Ltd. MARRICKVILLE, N.S.W. • 
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N E W ^ 3440A DIGITAL VOLTMETER 

3 5 9 
$Mjm*m ~ 

ACCURACY: 
± ao5% 

OF READING 
BCD OUTPUT 

PLUG-INS 

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% 
+ 1 digit accuracy maintained over broad temper­
ature range (+15 to + 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 fy; 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: 
<fe 344ÔA - Digital Voltmeter: Fr.5362.-
w 3441A - Manual Selector Plug-in: Fr. 193.-
<y) 3442A — Automatic Ranging Plug-in: Fr. 630.-

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 : é) 405BR : Fr. 4231 

m 405CR: Fr. 4547.-

Integrating Type Digital Voltmeter DY 2401A : 
LINEARITY: ± 0,005%, Stability ± 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 DY2211A/B: 
Provide integrating type digital voltage in­
dication with electronic counter. 
HIGH ACCURACY: Linearity ± 0,005%, 
Stability ± 0,03% (DY 221 OR), ± 0,02% 
(DY 2211A/B). 
RANGES: 1 Volt thru 1000 Volt full scale 
ranges. (DY 2210R - optional on 2211A/B.) 
100mVfull scale optional range also avail­
able. 
PRICES: DY 221 OR: Fr. 3523.-

DY 2211 A: Fr. 6052.-
DY 2211 B : 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),Bôblingen (Germany) 
For information, contact your ($) distributor 
INGENIEURBÙRO M.P.FREY 
WANKDORFFELDSTRASSE 66, BERNE 
TELEPHONE (031)42 0078 
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PHILIPS 

W*V GAMMA SPECTROMETERS 

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

PHILIPS 

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 

y * y 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. t , 

> 

NUCLEAR EQUIPMENT 
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The Borer + Co 
Scaling and Readout System 
Now quickly available 
These are some modules of our outstanding automatic scaling and 

readout system 

Fast Double Scaler Type 400 

Readout Logic Type 430 

'd 9 7 6 6 o 

Decoder Printout Unit Type 420 

i f : 

Output Writer Unit Type 441 

Double scaler with 
incorporated readout 
facility and power 
supply. 
Counting rates up to 
40 Mc/s. 
Gating and coinci­
dence input. 

Readout logic con­
trolling automatic data 
collection via a prin­
ter, a tape punch or 
an electrical type­
writer for up to 98 
channels. 

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 
button. 

Output writer unit for 
a very versatile pro­
grammation of the 
data output by an 
electrical typewriter. 
The unit may be 
adapted to other 
applications. 

I ELECTRONIC s O L O T H U R N 

D O T G T C O ~" S W I T Z E R L A N D 

Borer + Co — 4500 Solothurn — Heidenhubelstrasse 24 

Telephone (065) 28545. Cables: Borelectronic. Telex: 34228 

Our system of scaling 
and automatic readout 
was developed from 
a basic design of 
CERN's electronics 
group. 
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2 C E R N I 

Staff Vacancies 
at CERN in 1964 

Applications are invited from ci 
various parts of the Organization. 

invited from citizens of CERN Member States to fill vacancies in 

There are vacancies in the three fol lowing 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. 

— Secretarial 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. 

Appl icat ion forms may be obtained from 

Personnel Division (CC/64/6), CERN, Geneva 23, Switzerland 



Perspective partielle des terrains CERN en Suisse et en France (en vert) montrant sur ce dernier un 
projet d'installation d'anneaux de stockage de protons (ISR) du synchrotron de 28 GeV. 

- Dressé par M. Bron, Division "Site et Bâtiments". 
- Pour la Division "Recherche sur les Accélérateurs". 
- Distribué par le 

Service d'Information du Public, 
CERN, 
1211 Genève 23, Suisse. 

Artist's impression of the CERN site in Switzerland and (in green) part of the extension into France, 
showing on the latter the proposed intersecting storage rings (ISR) for the 28-GeV proton synchrotron. 

- Drawn by M. Bron, "Site and Buildings" Division. 
- For the "Accelerator Research" Division. 
- Distributed by the 

Public Information Office, 
CERN, 
1211 Geneva 23, Switzerland. 


