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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 iirst-rank position in nuclear science. At

present it is supported by 13 Member States, with contributions according to their national rewvenues :

Austria (1,92 %), Belgium (3.78), Denmark {2.05), Federal Republic of Germany (22.47), France (18.34), Greece (0.60), Haly (10.85), Netherlands (3.87),
Norway {1.46), Spain (3.36), Sweden (4.18), Switzerland (3.75), United Kingdem (24.17).

Contributions for 1963 total 92.5 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.’

Lol monlh 41 CERN

The most exciting news during June
was that after years of preparation
and the last few months of intense
activity to instal the equipment for
the most complex experiment ever io
be attempted at CERN, the ‘neutrine
pre-run’ was a complefe success. The
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The cover photegraph shows one of the
lighter aspects of the neutrino experiment.
This notice. in many colours which we
unfortunately cannol show, wmarks the
entrance to the zig-zag passage, through
concrete shielding in the South hall of
the proton synchrotron, lsading to ihe
enclosure which contains the CERN heavy-
liquid bubble chamber. Together with the
massive spark-chamber assembly, situated
in a similar heavily shielded enclosure,
the bubble chamber is now being used to
give, for the Ffirst time ever, detailed in-
formation on the extremely rare interactions
caused by neutrinos, At this stage the
programme is exploratory and also includes
an experimental study of the postulate of
the ‘intermediate boson', a very short.
tived particle, which many theareticians
believe may have a rofe in weak inter-
actions.
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proton synchratron, the fast ejected-
beam system, the CERN heavy-liquid
bubble chamber and the massive spark-
chamber array all worked smoothly, and
everylhing poinled to the fact that
CERN now possesses a new and oul-
standing tool for scientific research.

Beginning on Thursday, 13 June, at
8 a.m., initially with alignment of the
beam and measurements of the ejection
efficiency, fhe run confinued more or
iess without pause unfil 6 am. on the
morning of Sunday, 16 June. The first
" neutrino events ' were observed around
7 p.m. on the first day. Most of the
time the protons in the ejecled beam
had a momenfum of 23.8 GeV/c, but for
10'/2 hours on the Saturday fhis was
changed fo 21.1 GeV/ec
repefition rale was one every three
seconds,

The pulse

After removing the restriclions on the
intensity of the proton beam, previously
imposed to limit induced radioactivity
near the ejection magnets, new high
values were obtfained ; the average for
the whole run was nearly 7 x 101
protons per pulse. The operating vol-
tage of the kicker magnet was chosen
so as to eject 18 of the 20 bunches in
each pulse, giving an average inlensily
at the farget of about 6 x 1011 protons
per pulse, focused info a spot 2 mm in
diameter {as shown in the photograph
in last month’s CERN COURIER). The
magnefic horn was operated at iis
maximum current of 300000 A, and
arranged o focus positive pians, resulf-
ing in an infense beam of muon
neufrinos directed fowards the detection
apparatus.

This apparatus was in two comple-
mentary parts. Immediately behind the
steel wall, 23 metres thick, designed
fo absorb all particles except neutrinos,
was the heavy-liquid bubble chamber,
operaled by the Nuclear Physics Appa-
ratus Division, Beyond this was the
spark-chamber assembly, operated by
members of the Nuclear Physics Divi-
sion, consisting of fhree consecutive
sections : a 20-ton array, 2 m wide and
1.6 m high, known as the produciion
region, designed to show interactions
af the neutrinos; a large magnet for

momentum measurements on the par-
ticles produced ; and a 55-ton ’range-
chamber’, essentially for observing
whether the parficles emerging from
the production region inferacted or
just stopped. This latter was not yet

in operation for the pre-run.

Since peutrino reaclions are so rare,
the bubble-chamber cameras were ad-
justed to fake two exposures on each
frame of fikm, and the 27000 photo-
graphs obtained thus represent 54 000
expansions of the chamber. Consider-
ably fewer phofographs were taken by
the spark chamber, since various scin-
fillalion counters were arranged o
ensure that the chamber was only
triggered by evenis that might possibly
have been from neufrines.
most of these triggers were due to

Even so,

muons or neutrons which had managed
fo get around the shielding.

Nething much can be said about the
results yef, since fhis was only a pre-
liminary experiment. The main runs
will be spread over several weeks or
more, and careful measuremenis and
analysis will be necessary on all the
photographs thought fo be of neutrino
reactions before definife conclusions
can be drawn. This may take some
meonths. However, the kind of parficle
fracks so far obtained, both in the
bubble chamber and in the spark
chamber, are quite consisfent with lasi
year's Brookhaven result that muon
neultrinos and electron neufrinos are
two dilferent kinds of parficle.

The CERN experimenis are designed
to investigate in more delail the naiure
of the inleractions hoth of neufrinos
and antineutrinos (the laiter coming
from the decay of negative pions), and
to search for the existence of a boson
' particle’, thought by many fo be
involved in weak inferactions in the
seme way as pions and kaons are in-
volved in sfrong interactions.

The collaboration of many people in
many Divisions of CERN, not fo meniion
the good-natured indulgence of others
whose aclivities had sometimes to be in-
terfered with, has produced a neutrino
beam and delection apparatus with many
unigue features parficularly suited for



Activity at the contrel panels for the beam-gjeclion system, in the main coatrol room of the proton
synchrotron, during the setting up of the beam for one of the neutrino runs. On the left, Berend
Kuiper adjusts the oscilloscope that shows the operation of the hydraulic system for the kicker and
ejection magnets, In the cenire, Hendrick Dijkhuizen checks the kicker-magnet pulse on an oscillo-
scope measuring time in thousandths of a millionth of a second (as mentioned in last month’s
article on the ejection system). Next to him, Gearges Paillard views a similar oscilloscope, equipped
with a camera, showing the number of proton bunches in the ejected beam. The television screen
for viewing the ejected beam at various points of its trajectory is higher up on the same panel.

such investigations. The very high inten-
sity of the synchrotron, the large fraction
of the accelerated beam ihat is ejected
and ifs short pulse length, and the
focusing aclion of the horn, combine to
give a neuirino flux which is abouf a
hundred fimes higher than anything
achieved previously. Neutrinos or anti-
neulrinos ¢an be selected al will. For
the first time, i1 appears that neutrino
reactions have been observed in a
bubble chamber. The diversification
of the spark-chamber array makes it
well suiled for the analysis of rare
events, and the, magnetic field incor-
porated is especially wseful in fhis
respect as it will provide a distinction
between positive and negative particles
which pass through it,

Apart from the run with the neutrino
beam, the main experimenfs at the
profon synchrotron during the month
continued to be those using counters
for particle detection. In addition, the
Saclay/Ecole Polytechnique &1-cm
bubble chamber, filled with liquid deu-
terium (heavy hydrogen), carried out
a long run in the m3 beam, fasting most
of the month, during which 204 000 phe-
fographs were taken. This was primarily
to study the reactions of medium-energy
positive pions with neutrons. A farget
consisfing only of neutrons is impossible
to obtain, but liquid deuierium is very
near o it, since each deuterium nocleus
consists of one peutron and one proton,
comparatively loosely bound together.
Reactions between the pions and fthe
protons can be allowed for on the

basis of previous work with liquid
hydrogen as the filling for fhe bubble
chamber, only protons were
present.

when

Although early in the run one of the
10-m electrosfatic separafors in the ms
beam gave some trouble with its va-
cuum system, both operated particularly
well from fthe point of view of stability
ol the high-voliage field between the
plates inside each tank. For one sepa-
rafor, situated in the entry part of the
beam, inside the ring tunnel, the rate
of sparking acrass the gap was only one
spark per day, at a field of 50 k¥/cm
(700 k¥ across a gap of 14 cm); for
the other, in the South hall, the rate was
about six per hour, buf this is still con-
sidered low for this field sirength.

As mentioned in the report of the
nautrino pre-run, the synchrofron beam
infensify was considerably
during the month. the
main control room or the experimenial
areas could see values of over 8 x 1011
profons per pulse offen appearing on
the digifal display panels fhat announce
the intensity pulse by puise, and for
one shift of 8 hours the average reached
7.82 x 10%! protons per pulse.

increased
Visitors to

A report on the preliminary results
fram  the neultino experiments, by
H. Faissner (NP Division) and R. Voss
(NPA Division), formed an unexpected
ending to the Track Chamber lamboree,
held at CERN on 27 June,

This was the yearly meeting held
under the auspices of the CERN Track
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PROF. V. F. WEISSKOPF TQ STAY
ANOTHER YEAR

At the Council meeting held at
CERN on 20 June it was announced
that Prof. V.F. Weisskopf had
agreed to continue as Director-
generzl of the Organization for
a further year, until August 1964.

Other siaff changes

1t was also announced that
S.A.Hf. Dakin, Directorale Member
for Administration, is returning to
the United Kingdom af the end of
September and will be replaced
by G.H. Hamption, who is af pre-
sent Assisfant Director for Person-
nel and Administration af the
headquarters of the U.K. Atemic
Energy  Authority’s  Producfion
Group, Risley.

L. Kowarski, Leader of CERN's
Dafa Handling Division, is going lo
Purdue University for a year, be-
ginning in Seplember, as visiting
professor of nuclear engineering.
G. Macleod has been appointed
Deputy Division Leader and will be
in charge of the Division during
Dr. Kowarski's absence. He will
also be a member of the Data
Handling Policy Group, which has
been set up by the Direclor-gene-
ral fo co-ordinate policy and
actions in this field. Y. Gold-
schmidi-Clermont, previously De-
puty Leader of this Division has
transferred temporarily to the
Track Chambers Division, as from
1 June, together with & number of
his former group, including fthe
operating staff of the LEPs {instru-
menis {or the evaluation of photo-

graphs).

Chambers Committee fo report on pro-
gress aver the past year and to review
future plans. This Committee, of which
Prof. B. P. Gregoty (Ecole PFolytechni-
que, Paris) is chaitman, and R. Budde
(CERN) secrelary, is one of the three
Experiments Commitiees that guide
CERN's expetimentfal programme. Any
proposal for an experiment involving a
bubble chamber al CERN, by a group in
CERN, from one of the Member states
or sometimes from ouiside the Crgani-
zation, has first to be submitted to the
Commiltee, which circulales if among
the members. Once a month, there is
a meeting lo consider each new pro-
posal from the points of view of ifs use-
fulness fo physics and the possibility of
fifting it info the general experimental
programme. More detailed discussions
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on carrying out the experiment {which
chamber to use, scheduling, etc.) also
take place in the Commitiee. The
recommended programme is then sub-
milted to the Nuclear Physics Research
Committee for incorporation info fthe
overall programme, which of course
includes experiments using other tech-
niques.

The Commiftee confains represeni-
atives from CERN and outside labora-
responsible for operating the
various bubble c¢hambers, represent-
afives from CERN concerned with par-
ticle beams and accelerator operation,
and represenfatives of the differentf
experimental groups, chosen on a re-
gional basis.

tories

The Jamboree is held ence a year
and as many people as possible are
invited from all laboratories that par-
ticipate in the frack-chamber work.
Anyone else who is interested may also
attend. This year, the Jamboree was
organized by M. Derrick, of Oxford
University, and some 150 people attend-
ed from about 30 laboratories. The
morning session was deveoted to reports
on the various experiments that had been
done in the past year, beginning with
an introductory lalk by Prof. Gregory
in which he gave a résumé oi the
various thai had been used.
He also gave figures for the number of
photographs taken during the previous
twelve months — 500 000 with the Ecole

beams

Polylechnique heavy-liquid chamber
and 1100000 with the Saclay/Ecole
Polytechnique 81-cm  liquid-hydrogen
chamber. In the aHerncon, reporfs
were given on the Brilish national cham-
ber, expecied 1o come into use this
autumn, the separated beam, oz plan-
ned for the East area, and possible
experiments for the coming year.

Two new fechnical novelfies were also
discussed, both designed fo observe
gamma rays produced as a result of

nuclear inferactions with protons. In,

a liquid-hydrogen bubbie chamber, the
gamma rays which come mosily from
the decay of neuiral piens, can only
rarely be detected, so the group under
Prof. A. Lagarrigue, of the Ecole Poly-
technique, Paris, is now converling ifs
heavy-liquid chamber fo incorpotate a
liquid-hydrogen target in the beam-
eniry side. Reaclions will thus fake
place in the hydrogen and the pro-
ducts, including electron showers formed
by any gamma rays, will form fracks
in the heavy liquid, which will be photo-
graphed and examined in the normal
way. Another approach has been puf
forward by a combination of groups
in Warsaw, Cracow, and Prague. Their
proposal is to bring a spark chamber
to CERN and place it behind the British
bubble chamber, where it
would detect gamma rays arising from
interactions inside the latler. The spark-
chamber photographs would then have

to be correlated with those from the

nafional

e

The East experimental hall is now partly in use, as can be ceen in this photagraph, taken during
May, leoking towards the East bubkle-chamber building., Te the left is part of the equipment for the
proton-proton interaction experiment using the proton beam ¢, to the right is the proton beam Cer
used for precise investigations on the secondary particles produced by proton interactions in various

fargets.
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bubble chamber in order to get full
information en each event.

Among a number of fundamental
research experiments at the synchro-
cyclofron carried oul recently, there
was one last May which provides a
good indication of how even the
*purest’ research can [ead to more
practical developments. This experi-
menti, carried out by P. Fowler of Bristol
University, was designed 1o investigate
in more detail the behaviour of negafive
pions slopped in water, with a view to
the possible use of this kind of element-
ary parlicle in the radiological treai-
ment of deep cancer tumours. Such &
use depends on the facf that charged
particles, unlike x-rays or gamma rays,
lose most of their energy towards the
end of their range, and negative pions
in particular are captured by nuclei
after they have been slowed down.
Moreaver, one of the chief reaclions is
with oxygen nuclei contained in water,
and this produces heavily ionizing alpha
parlicles. [t thus appears possible fo
direct a narrow, infense beam of pions
at a tumour with the assurance that fhe
major destructive effect will be in the
tumour ifself, the surrounding healthy
tissue being liftle affected.

The experiment at the synchro-cyclo-
tron was made with nuclear emulsions,
some in their normal sfate and some
soaked in water, so that, by comparison,
the reactions of the negative pions cap-
tured in water could be defermined.
The resulfs will give a good approxi-
mation 1o the behaviour of pions in
cancer tissue, since this is very largely
water.

Af the moment, if is not possible to
produce beams of pions of sufficient
intensity fo make their use in radiology
pracficable, bui fhe growing develop-
ment of ‘mesan factories” for funda-
menfal research makes it likely that
suitable accelerators could also be pro-
duced for medical work if the useful-
ness of pions was proved. Pions, if
will be recalled, are ‘parficles” with a
mass of 140 MeV predicted on theo-
retical grounds neartly thirty years ago
{in 1935), discovered in cosmic rays in
1947 and first produced atfificially in
1948,

The vacuum tank for the CERN 2-
metie liquid-hydrogen bubble chamber
arrived on the site on 3 June. Manu-
factured in Lille (France} according to
CERN specifications, from special stain-
less steel supplied by a company in
Firminy (France), the vessel is made up
of 5 main elements, of welded con-
struction, bolted together. The central

Continued on p. 82



Tribute to Niels Bohr

by the Director-general

on the occasion of the unveiling
of a bust of Bohr in the
Administration building of CERN
on 19 June, 1963

Ladies and Gentlemen,

Seience is the search for the absolute, for fundamental
laws, for basic truth in nature. We try to express it
in mathematical forms, in ways lhat are independent
of the personzl character of the individual scientist, in
absolute terms beyond the frame of mind of the parti-
cular men who created it. This is the aim of science
and we are proud of it. But this is also why we,
physicists, are often not sufficiently aware of the role
and influence of personalities in our life and in our
activities. In all human entcrprises, there are great
persenalities who give sense, direction and purpose to
the work. If there is any personality who has given
these essential ingredients to our institution here at

’ CERN, it is Niels Bohr. It is thereiore most fitiing and
natural for ug to have Bohr's likeness here, at the very
centre of this institution. A the things we are doing
here — the ideas in CERN, the ideal of CERN — are
expressions of his heritage.

What is Niels Bohr’s heritage ? It can be expressed
in two complementary ways. We can speak of his
scientific heritage : to-day’s khowledge of the struciure
of matter ; this knowledge, perhaps the greatest cultural
achievement of our time, is an infellectual edifice that
we owe to him. Bohr provided the foundations of this
cdifice in his theory of the atom. He designed the
structure of this edificc when he formulated the
concepts of quantum mechanics. He supervised its
consiruction as-the founder of the famous School of
Theoretical Physics in Copenhagen, with ifs circle of
gtudents and pupils that spread all over the world.
Here in CERN, we are so to speak on the top of this
edifice. OCur work tries to continue, in his spirit, to
build to greater heights, to move towards deeper know-
ledge of matter.

We can also express Nicls Bohr's heritage in terms
of humarn relations ; it is a complementary form of the
same ideal. In the last centlurics we withessed a
tremendous expansion of knowledge and power : know-
ledge of nature and power over nature. This great
cxpansion, of which Niels Bohr's work is part, is a
source of many conflicts of to-day. It uprooted estab-
lished ways of living and thinking, and therefore
created great problems for our life and for our world
and future. Many people are overwhelmed by thesc
dangers, they are discouraged and fear the worst for
the world. DBut never Nicls Bohr. For him, every
difficulty, every conflict contains ilts solution. The
greater the difficuliy, the greater the siep to surmount
it, the greater is the reward which ensues. When simple
solulions failed, in human and in scientific struggles
alike, he saw the great advantage of being forced fto
attack a larger problem. In his mind, science not
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oniy created problems, it also showed the way to
overcome them. Science ig, in his mind, a form of
human collaboration, the most developed form. It
therefore must lead the way to better human relations.
And it is herc that Niels Bohr's vision and CERN’s
purpose come together. In CERN the two complemen-
tary forms of Bohr’s heritage are both essential :

1. CERN stands and woiks at the frontier of science,
and

2. CERN shows a new way of human collaboration as
a supernational and superpolitical enterprise.

I think thig is why Bohr worked so hard to bring
CERN into existence, why he spent go much of his
efforis in the latier years of his life to get this idea
going. We know very well that without Bohr's drive,
without his energy, without his active work, there
would have been no CERN. There is a word that I can
only find in Danish : without Boht's ¢ indsats’, CERN
would not exist.

How he would have appreciated it if he were here
to-day, it he had seen that we, for the first time, were
able to switch on our strong neutrino beam ! How he
would have appreciated the fact that the groups work-
ing on this great experiment, of which we are very
proud these days, that these groups are made up of
men of nineteen different nations, not only from our
Member states but alse from Russia, Japan, the United
States, from India, from all over the world, all engaged
together in the search for new fundamental knowledge.
This is a symbol of what he wanted to do here!

When we look out and sec the world outside this
laboratory, we realize that the world is far behind us
in this respect, even behind our imperfect attempts
that we are trying out here in our scientific world. We
are bound to lose heart, but there is no reason for it.
We can and we must try to fulfil these ideals here ;
when we succeed here at CERN, when this great
experiment for international work succeeds, then its
influence will and must spread over the rest of human
activities. How we would need his leadership in this
task | We now must bear the load of his heritage alone,

~ we can no longer count on him. Men like him come

only once in a century. But let his image remind us
of the right way. With him we have worked in the
past, great was his influence and much of his spirit
lives here stiil in our generation among us. Much of
him, I hope, is still here, al CERN and will carry on
his work in the days to come. May his likeness be a
symbol of his spirit, not as a memory of the past hut,
as he would have wished, as a beacon that points the
way to the fuluree
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CERN Past, Present and Future

24th Session of CERN Council

On 20 June, the delegates of the 13 Member states
of CERN met at Meyrin for the 24th session of Council,
under the presidency of Mr. J. Willems.

PROGRESS AND FUTURE PROSPECTS

An early item on the agenda was the presentation
by the Director-general Prof. V.F. Weisskopf, of the
report on the Organization’s aciivities for the six
months ending May 1863. Under the heading of machine
building, he spoke of the major improvernenis in the
28-GeV proton synchrotron, notably the successiul
ejection of the primary proton beam and the increase
in intensity of the linac curreni {both reported in the
May issue of CERN COURIER). The linac current of
80 mA is three times the value of a year ago; it is also
about four times that produced by the linac of the
Brookhaven AGS, ilhe slightly larger accelerator in
the U.S.A. with which CERN works in friendly rivairy.

Prof. Weisskopt was also able to tell the meeting of the
increase in the synchrotron’s accelerated beam infensity
to over 7x 1011 protons per pulse, and the successful
operation of the new high-intensity neutrino beam
{see ‘Last month at CERN’ in this issue).

Among the experimental results speciaily mentioned
were those proving that the sigma and the lambda
hyperon have the same parity {reported in last month’'s
CERN COURIER). New measurements had confirmed
that in proton-proton scattering the diffraction peak
shrinks at high energies whilst in pion-proton scattering
it does not. The muoch beam of the synchro-cyclotron
has been used for an experiment on the capture of
muons by calcium-40, leading to the first reasonably
accurate value for the strength of the ‘pseudoscaler’
coupling. New measurements with improved accuracy
have been made on the beta decay of the positive pion
{a* - %), discovered at CERN in 1961.

In the field of data evalunation, Prof. Weisskopf had
to report retarded development, az a result of budget
resirictions in previous years. Strong efforts will now
be made fo catch up, however, and as a first step the
operating hours of the 708 computer will be increased.
In September this computer will he replaced by a 7000,
with about four times the capacity.

REPORT OF THE EUROPEAN COMMITTEE FOR
FUTURE ACCELERATORS

The conclusions of a Eurcpean commiltee for future
accelerators, in the form of the Report drawn up by
its Working party under Prof. E. Amaldi, were noted
by Council, for transmission to the governments of the
Member states.

In its studies during the first half of this vear, the
Working party has examined the whole field of high-

Q0

energy physics in Europe, relating it to corresponding
work in other parts of the world and to research in
general. It has considered not only the desirability of
particular lines of progress, but also the practicability
of carrying them out, in the light of their financial and
manpowecr implications. As a result, it has recommended
that high priority should be given to the construction
in Europe of :
(n) a pair of storage rings for operation in association
with the existing CERN proton synchrotron;
(b) a new proton accelerator of a very high energy
(probably about 300 GeV).

To supplement this new step forward, and to ensure
a balanced programme of rescarch in high-energy phy-
sics, the committec recommends that at least cne of
each of the following types of machine should be built
as hational or regional projects;

(a) a low-energy (500 to 750 MeV) high-current proton
accelerator (a so~called ‘pion factory’);

(b) a high-current proton accelerator of about 10 GeV,
to provide intense beams of K mesons, antiprotons
and neutrinos (a ‘kaon factory’);

(e) a high-energy electron accelerator of encrgy greater
than 10 GeV.

If European governments decided by the end of 1964
to build PS storage rings, it is estimated that they could
bhe completed by 1970. A proton accelerator of 300 GeV
could be in operation between 1973 and 1975 if govern-
ments had accepted the proposal by the end of 1965.

The Working party’s report laid great emphasis on
the continued participation of universities in the overall
plan and pointed out that full consideration should be
given to ensuring an easy interchange of staff between
the universities and the various national, regional, and
European accelerators.

The commiltee’s recommendations were fully en-
dorsed by the Scientific Policy Committee of CERN
which, among other things, reasoned that elementary
particle physics would continue, at least for scveral
decades, to provide one of the most fruitful and
significant fields of investigation, with results pene-
trating every branch of scientific culture. If Europe
were to play a significant part in this field, rather
than a purely secondary role, it would be essential
that in about ten years’ time it should have available a
new accelerator capable of solving the more advanced
problems now being formulated on the basis of present
discoveries. Meanwhile, for a limited but important
range of experiments, storage rings at the PS would
be equivalent to an accelerator of 1300 GeV, providing
an essential ‘window’ through which the futurc course
of high~energy physics could be viewed. They would
also provide continuity by ensuring an active future
for the labhoratory at Meyrin.



Naturally no decisions on the recommendations of
the report were taken at this meeting of Counecil,
but some discussion was held on how studies could
be intensified during 1964. CERN has requested a
supplementary budget for 1964 of 3.8 million Swiss
francs, primarily to enable the preparation of more
precise specifications, and hence of cost estimates. It
is expected that this will be considered further by
Council in October, and a decision {aken in December.

BENEFIT OF CERN TO ITS MEMBER STATES

Although CERN was founded with the purpcse of
enabling scientists from &ll its Member states to
participale in the co-operative work with its two large
accelerators, it has been found in practice that the
larger Mcembper states benefit more from CERN's work
than deo the smaller nations. This is largely because
the bigger states possess centres or universities of
their own, equipped with acceclerators, of a sufficient
size to enable young experimenlal physicists to acquire
the right kind of experience before working at CERN
for a few years, and to provide them with interest and
a fufure on their refurn.

The smaller states, en the other hand, have reached
various stages in the development of local high-energy
physics groups, which co-operate with CERN by sending
visitors and fellows and by studying, for instance,
bubble-chamber pictures and emulsions exposed at
CERN. Depending on the stage of their development
they can therefore play a useful part in the work of
CERN, but the advantage they draw from membership
is relatively less than that of the larger states.

Earlier this year the problem was ihvestigated and
a meeting held at CERN on 26 April of represcntatives
of the nine Member states whose individual financial
contribution to the Organization is below 5% The
results of this meeting were presenied lo the Counecil
and there was some discussion on their implications.

One of the most striking things to emerge from the
report presented was that whereas each of the four
larger Member states (Federa! Republic of Germany,
France, Italy and the United Kingdom) spends 2Y: fo
4 times its CERN contributicn on additional high-energy
physics within its own boundaries, none of the smaller
states spends more than one third extra. This seems to
underline the contention that, to get the most out of
the co-operative CERN research, a strong national
effort is required.

Among ideas put forward on how CERN iigelf can
help to ease the problem is the suggestion that more
lecture courses should be given in Member states by
senior CERN physicists, with perhaps even the loan of
staff on sabbatical leave for 6 - 12 months. The number
of fellows and research associates at CERN could be
increased, and perhaps arrangements could be made
with universities for doetoral theses to be prepared on
work done at CERN. ‘Corresponding fellowships’, in-
volving a stay at CERN of, say, three months a year
for several years, might be particulariy useful. More
facilities could be provided for visiting scientists (indi-
viduals or teams), wheo usually ought to stay for a
year or more, CERN’s practice of taking undergraduate
students during wvacations is already proving useful,

and there is probably more scope for short trainlng
courses like those organized by the Emulsion Group at
St. Cerguc.

For those states needing to set up high-energy
physics units for the first time, CERN could advise on
equipment and organization and might provide {echnical
training for the staff, or even lend some of its own for
short periods. Exposed nuclear emulsions, bubble-cham-
ber film or spark-chamber film would of course be
supplied to such a unit once it was formed. Collabor-
ation on the development of clectronic and other
technigues is possible, and in principle time could be
provided on the CEREN computers for calculations
desired by national groups.

The report emphasizes however, that most of these
activities and services would be in compctition with
CERN’s main tasks of equipping and operating the
accelerators and running the experimental programme;
the rate at which they can be realized will thus depend
on the rate at which CERN as a whole is enabled to
develop.

POLAND ADMITTED AS AN OBSERVER

For the purpose of improving scientific co-operation
with European countries who are not members of the
Organization, CERN Council is empowered to invite
chservers from these countries to its meetings. In this
way, representatives of Turkey have atiended since
June 1961 and those of Yugoslavia since that country
relinguished its membership last year.

At this meeting of Council it was agreed to extend
these facilities to Poland. Welcoming the Polish repre-
sentative, Mr. A. Meller-Conrad, Mr. J. Willems, the
president of the Council, said: “We are pleased to
recognize in this way the excellent relations which
have existed between the physicists of Poland and of
CERN for a long time. [ am sure that both will work
still better towards their scientific ideal’.

A number of Polish physicists have taken part in
the research at CERN over the past few years, cither
as fellows or as visiting scientists, and have contributed
to some important 'seientific results. Some weeks ago,
a meeting of the ‘European K- collaboration’, which
includes a Polish laboratory as well as those in CERN
Member states, was held in Warsaw.

CERN SITE EXTENSIONS

After the Council had heard a report on the progress
of the administrative and diplomatic negotiations with
France over the land promised to CERN at the previous
meeting, Mr. André Chavanne, one of the Swiss
delegates, announced that the State of Geneva had
acquired some 4 acres of land in the Commune of
Satigny, adjoining the site of the proton synchrotron,
and was making available immediately nearly /s of it
to assist in CERN’s plans for expansion. The rest of
the land would be held in reserve for the Organization’s
future use.

Mr., Willems stated in reply that ‘the Council has
pleasure in re-expressing ity gratitude to the Geneva
authorities for this new gesture towards our Organ-
ization' @
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Las? nerTh a1 CERN (conc)

frame measures approximately 4 m x
4 m x 70 cm, to this are bolted the
side covers with their snouis ({each
about 4 m x 4 m x 2 m), and the snouts
are closed by covers fited with win-
dows to allow flash illuminalion on one
side and photography on the other.

When the bubble-chamber assembly
is completed, this fank will contain the
chamber proper, and the space between
them will be pumped down o a vacuum
of befter than 1075 torr {like a gigantic
vacuum flask) to prevent heat fransfer
from the oufside atmosphere fo the
liquid hydrogen in the chamber at a
temperature of —-250° C. The tank
in turn will be enclosed by the eleciro-
magnef, which provides a uniform mag-
nefic field of 17 000 gauss.

In the main, 60-mm plate was used lor
construction of the tank, to eliminate
the need for webbing, which would have
increased the overall dimensions and
thus demanded a larger overall size
for the magnei. The completed tank
occupies a volume of some 4 mx 4 m

x 5 m and weighs 50 tons.

During the lasf stages of iis manu-
facture, a team of CERN technicians
was preseni at the works, fo check on
the quality of the finished parts and
the assembly, and to perform the
acceplance fests, The assembled tank
was then brought by road to CERN, a
journey taking 5 days, with a police
escort all the way because of its large
dimeansions.

The tank is now suspended from its
bridge in the East bubble-chamber
building, and is undergoing a series
ol tests to ensure its fitness for final
opetation,

In the early evening of 19 June, a
shorl ceremony to the memory of Mials

CERN/P! 37.6.63

The construction of the vacuum
tank for the CERN 2-m bubble
chambet can he seen from this
photograph, taken during ifs un-
loading into the East bubble-
chamber building. The three
ports in the snout cover on the
left will eventually house high-
intensity flash light seurces for
illeminating the bubhkle chamber
inside the tank.

Bohr was held in the upper foyer of
the CERN Administration building. The
occasion was the unveiling by the
President of the CERN Council,
Mr. J. Willems, of a bust of Prof Bohr,
the work of the sculptor H. lsenstein.
Present al the ceremony were the Danish
physicist’'s widow, Mrs. Margrethe Bohr,
and his son, Prof, Aage Bohr, as well as
many members of CERN. The address
given by the Director-general on this
occasion is published on p. 89.

On 27 lune, CERN was visited by
Mr. Louis Armand, accompanied by
members of the ' Conseil d'administra-
fion" of the 'Houilléres de Lorraine’,
ol which he is chairman, and by Mr.
Brasillac, Director-general of ' Charbon-
nages de France'. Mr. Armand, who has
recently been elected to the ' Académie
frangaise ', Is a member of the French
Atomic Energy Commission, and a
member of the Supreme Council for
Scienfific Research and Technological
Progress. From 1957 to 1959, he was
President of the Euratom Commission.
The wvisitors had Junch with CERN's
Director-general, Prof V. F. Weisskopf,
when they were joined by Profs. L.
Leprince-Ringuet and B. P. Gregory, of
the Ecole Polytechnique, and some of
the CERN staff.

The Staff Association Commitlee fo
the year 1963/64 met for the first fime
on 25 June, under the new chairman,
Guy Vanderhaeghe. At the meeting
thanks were expressed ta the 12 retiring
members (out of 24) of last year's com-
mittee, and parficularly fo the former
chairmain, Mike Pentz, {or the enormous
amount of work he accomplished during
his fwo years in office. Guy Vander-
haeghe is a physicist who was until
recenily in the Emulsion Group of the
Nuclear Physics Division. He is now
head of CERN's Training and Education
Seclion@




BOOKS

The series of ‘ Muclear Engineering * Monographs publish-
ed by Temple Press Ltd. (London), publishers of the well-
known monthly journal of that name, is intended for
university and technieal-college stndents, research assistants
and ¢ualified technicians who require a broad understanding
of thosc topics of nuclear engincering outside their own field
of study. Rralizing that the depth of treatment in the
speeialist works is oo great and the cost too high, the
publishers have aimed at meeting the reqnirement of low
cost and, at the same time, providing a bread treatment
ranging from clemeniary principles to up-to-date summarkes

of more advanced theories.

Elementary nuclear physics, by W. K. Mansfield (Znd
impressisn, 1959 ; 13s.) covers the basic physies of reactor
design in an elementary manner. It starts with a résumé
of the relevant paris of atomic physics and then develops
the idea of the nueleus, with its structure, its various forms
of energy, amd its rcactions with hombarding particles. A
chapter on radicactivity follows, with the inclusion of the
hasic phenemena of fission, leading to a discussion of the
interaction of nentrons with matter and the conditions
required to prodece a nuclear chain reaction. The last two
chapters deal respectively with the effects and the detection

of nuclear radiations.

The treatment of the subject matter is highly concentrated,
the rcader heing led from one concept to another with
little interruption for detailed eaplanation or even justifi-
cation of the facis presented. Thus chapier 2 ,on the nucleus,
begins with a section on nuclear theory, dealing successively
with meson theory, the nuclear shell model and the liguid-
drop model, and then explains with examples the equivalence
of mass and energy. This leads to the concept of the nuclear
hinding energy and definitions of the processes of fusion
and fissien. Nuclear reactions in general are then discussed,
followed by the special casc where the residual nnclens is
lefi in an excited state. After this, beta emission and alpha
cmaission are dealt with briefly (the following chapter deals
more specifically with radicactivity), and the chapter ends
with a few words on spontaneouns fission. All this ccenrs
in less than ninc pages of readable type, complete with
explanatory diagrams. Approached in this way, a large
number of specialized terms are defined and explained, in
accordance with the aanthor’s aim of giving the terminology
and essential principles of nueclear physics, to enable other
engineers and physicists 1o understand the language and the
arguments of the specialist. It is perhaps werth peinting out
that the suliject is indeed nuclear physics, with a strong
bias towards practical applications, and the reader who
wants to know about high-energy physics will not be helped
a great deal.  All the same, he will find information here
on a munber of the ideas and modes of expression, such as
elastic and inelastic seattering, cross-sections, particles and
waves, that have now been carried over from the study of

nuclear wmatter to the study of mesonic matter.

As a bhook for guick reference, aided by an adequate
index, this seems very good. Its uselulness as an introduction
to the subject could prohably be improved, however, hy the
inclusion of a bibliography of the most uscful hooks giving

fuller treatment.

This last criticism cannot be levelled against another
hook in this scries, MNuclear reacior instrumentafion, by
M. W. Jervis {1961, 15s.)). In some 70 pages, an effective
summary is given of over 100 technical papers and books
on this subject, all of which are listed at the end, grouped
by chapters. Adding his own knowledge as a senior engineer
with oune of the British nuclear-power consortia, the author
has divided his acconnt into cight chapters, beginning with
an introduction outlining the requirements in the light of
the hasic kineties of a reactor. The remaining chapters cover
temperatnre instrumentation, power measurements, salety
systems, measnrement of neutron [lux, ‘hurst cartridge
detection”, telemetering and gas-analysis instrumentation,

and health-physies instrumentation.

The treatment is necessarily brief, but sufficient to give a
good idea of the special requircments and the difficulties
as well as the various ways in which these have heen met
and evercome. Indications are also given of the directions
of future development. This is obviously not a specialist’s
boolk, but seems basically well suited to the purpose of this
series of monographs. As an instructional hook, however,
its value is diminished by the type of slipshod writing that
is all teo common among specialists over-Tamiliar with their
own subject. Crities of the present standard of Fnglish
technical composition will find many examples here to
support their views, though it is probably sadly truc that
most of the hook’s readers will not notice them. Even they,
however, may wonder at a sentence such as: “However,
this indication would he masked by the background activiry
of activities in the coolant due to particulate matter and

to the induced activity of the coclant’!

Fast reactors, another volume in the series, by R. G. Pal-
mer and A. Platt (1961, 15s.) is much better from this
puint of view. True, the English reader is put off hy the
use of the word ‘fissionable’ on the first two pages, but
happily this gives way to ‘f{issile® for the rest of the hook.
and the omission of the hyphens that would clarify (and
draw attention to!) the long strings of words used as

adjectives is regrettable hut not uncommon.

Tn coutent, this volume seems more specialized, though
this is no donbht mainly a reflection of the greater artistry
of the subjeet matter, and the treatment is more mathe-
matical, Successive chapters, covering some 90 pages in all,
give first a general introduction to the subject and then
details on the choice of materials, sodium technology, fast
reactor staties, fast reactor dynamies, and heat transfer in

liquid metals,

Fast reactors have the donble attraction of heing able to
consume plutoninm produced by the present type of nnelear
power station and of being able to “breed’ new fissile
material. These propertics, and their limitations, arve
clearly explained in the introduction, and anyoene who still
thinks that this type of reactor is some kind of perpetnal-
motion deviee for prodncing something out of nothing
should surely read this chapter (it has hardly any mathe-
matics). As a matter of interest, the authors remind us
that the Experimental Breeder Reactor T (EBR 1), in the
U.S.A., was the first nuclear reactor in the world, of any
type, to produce electricity, now rather more than ten

years ago.

[t can be clearly seen that these rcactors have little in
common with the °conventional® type of power reactor
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in which the nenirons arising from fission of the uranium
are slowed Jdown as quickly as possible by a moderator. Not
only is the technology very different, arising primarily
from the need for very high heat output from a relatively
small volume aud from the use of liguwid metal as a primary
coolant, hut a different way of thought weuld appear to
be necessary.  Certainly little of the data acquired in the
Simly of thermal reactors is of direct use 1o designers of
fast ones, and much experimental work with ° zero-cnergy”’
assemblies and experimental reactors is uecessury before

even a prototype power reactor can be operated.

The accent in this hook is on theory, but much of the
necessary data, particularly accurate values for the cross.
scetions as a funciion of nentron energy for all the materials
of interest in a reactor, including impurities, are not
known ; even if they were, the equations would very often
still wot be soluble with present-day computers.  The
approximations, aided by experiments as necessary, that
are described here give an interesting confirmation of Prof.
Van Hove’s recent assertion, that although we can success-
fully use nuclear forces we do not really understand them.
The authors state, for instance, that for the important
determination of the distribution in energy of ncutrons after
inclastic scattering, °frequent recourse has to be made to
theory based on nuclear models”, but of course these models
are at presend fae from exact.

However, much progress has clearly already heen made
in this field, and references are made throughout the hook
to the various fast reactors and experimental assemblies
already construeted. It is unfortunate that, since the text
dates from around 1960, much unew information is missing
(particularly on the successful operating experience with
the Douanreay Fast Reactor) but the clear way in which
the subject is presented should make it relatively casy for
anyone sufficiently interested to bring himself up 1o date.
A slightly iutimidating page and a half of ‘notation’
immediately after the preface proves to be quite helpful,
and there is a useful hibliegraphy for cach chapier.

A.G.H.

Infroduction fo sfruciural problems in nuclear reactor
engineering, edited by J. R. Rydzewski (London, Pergamon
Press Ltd., 1962 ; 84s) is volume 2 in Division VII of the
“ International series of monographs on nuclear energy’
under the general editorship of J. V. Dunworth. It includes
contributions by J. M. Alexander, R. W. Bailey, G. H.
Broomfield, A. H. Chilver, P. B. Morice, N. W. Murray,
R. W. Page, J. F. Poynor, J. Przemieniecki, E. A. Richards,
D. F. T. Roherts, J. R. Rydzewski, and H. Tottenham.

Covering the basic aspects of structural engincering for
nuclear reactors, the book starts with a short review of the
main nuclear reactions and the most common types of
reactor, ani continues with a discusston of the constricetional
materials used and the influence of nuclear radiation on
the physical properties of the materials,

After an exposition of the construction of pressure
vessels in mild steel, with some details on the various
welding techniques, there are scveral chapiers which deal
with the mathematical analysis of structural problems,
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namely : the elastic analysis of statically indcterminate
structures by means of matrix methods with the aid of digital
computers, the elastic behaviour of steel and plates, a
theory on thermal siresses, the plasticity and crcep of
metals, the design of special grillages, the evalunation of
stresses in rcactor pressurc containers, the flexibility of gas
ducts.

In the last chapter the essential principles of experimental
stress analysis by means of models, strain gauges and photo-
elasticity are treated ; an appendix gives some ideas on the
application of concrete for the construction of large pressure

vessels.

The hook concentrates on fundamentals ; specific problems
are quoted, or outlined, but for their practieal solution
readers are referred to the more specialized publications
eited in the ample hibliography at the end of each section.
Owing to the change of author from one chapter to another,
there is a certain amount of repetition, particularly in
those chapiers dealing with the use of compuiers in the

ana]ysis of structures.

Although in principle written for people embarking on
the design of nuclear reactors, the book could also he of
real interest to any structural engineer, since a number of
the theories and ideas included are immediately adaptable

te applications in many other fields of mechanical design.

R. V. Perin
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