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
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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
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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@




