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theoretical work shall be published or otherwise made generally available. 1 

The most excit ing news dur ing June 
was that after years of preparat ion 
and the last few months of intense 
activity to insfal the equipment for 
the most complex experiment ever to 
be attempted at CERN, the ' neutrino 
pre-run ' was a complete success. The 

proton synchrotron, the fast e jected-
beam system, the CERN heavy- l iquid 
bubb le chamber and the massive spark-
chamber array ail worked smoothly, and 
everything pointed to the fact that 
CERN now possesses a new and out­
standing tool for scientific research. 

Beginning on Thursday, 13 June, at 
8 a.m., init ially with al ignment of the 
beam and measurements of the ejection 
efficiency, the run cont inued more or 
less without pause until 6 a.m. 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 ejected beam 
had a momentum of 23.8 GeV/c f but for 
10 y2 hours on the Saturday this was 
changed to 21.1 GeV/c. The pulse 
repet i t ion rate was one every three 
seconds. 

After removing the restrictions on the 
intensity of the proton beam, previously 
imposed to limit induced radioactivi ty 
near the ejection magnets, new high 
values were obtained ; the average for 
the whole run was nearly 7 x 10 1 1 

protons per pulse. The operat ing vo l ­
tage of the kicker magnet was chosen 
so as to eject 18 of the 20 bunches in 
each pulse, g iv ing an average intensity 
at the target of about 6 x 10 1 1 protons 
per pulse, focused info a spot 2 mm in 
diameter (as shown in the photograph 
in last month's CERN COURIER). The 
magnetic horn was operated at ils 
maximum current of 300 000 A , and 
arranged to focus posit ive pions, result­
ing in an intense beam of muon 
neutrinos directed towards the defect ion 
apparatus. 

This apparatus was in two comple­
mentary parts. Immediately behind the 
steel wal l , 23 metres thick, designed 
to absorb all particles except neutrinos, 
was the heavy- l iquid bubb le chamber, 
operated by the Nuclear Physics A p p a ­
ratus Division. Beyond this was the 
spark-chamber assembly, operated by 
members of the Nuclear Physics Div i ­
sion, consisting of three consecutive 
sections : a 20-ton array, 2 m wide and 
1.6 m high, known as the product ion 
region, designed to show interactions 
of the neutrinos ; a large magnet for 

momentum measurements on the par­
ticles produced ; and a 55-fon ' range-
chamber essentially for observing 
whether the particles emerging from 
the product ion region interacted or 
just s topped. This latter was not yet 
in operat ion for the pre-run. 

Since neutr ino reactions are so rare, 
the bubble-chamber cameras were ad­
justed to fake two exposures on each 
frame of f i lm, and the 27 000 photo­
graphs obta ined thus represent 54 000 
expansions of the chamber. Consider­
ably fewer photographs were taken by 
the spark chamber, since various scin­
t i l lat ion counters were arranged to 
ensure that the chamber was only 
t r iggered by events that might possibly 
have been from neutrinos. Even so, 
most of these triggers were due to 
muons or neutrons which had managed 
to get around the shielding. 

Nothing much can be said about the 
results yet, since this was only a pre­
l iminary experiment. The main runs 
wi l l be spread over several weeks or 
more, and careful measurements and 
analysis wi l l be necessary on all the 
photographs thought to be of neutrino 
reactions before defini te conclusions 
can be drawn. This may take some 
months. However, the kind of particle 
tracks so far obta ined, both in the 
bubb le chamber and in the spark 
chamber, are qui te consistent with last 
year's Brookhaven result that muon 
neutrinos and electron neutrinos are 
two dif ferent kinds of part icle. 

The CERN experiments are designed 
to investigate in more detai l the nature 
of the interactions both of neutrinos 
and antineutrinos (the latter coming 
from the decay of negative pions), and 
to search for the existence of a boson 
' part icle thought by many to be 
invo lved in weak interactions in the 
same way as pions and kaons are in­
vo lved in strong interactions. 

The col laborat ion of many peop le in 
many Divisions of CERN, not to mention 
the good-natured indulgence of others 
whose activities had sometimes to be in­
terfered wi th , has produced a neutrino 
beam and defect ion apparatus with many 
unique features part icularly suited for 
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Activity at the control panels for the beam-ejection system, in the main control 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 oscil loscope that shows the operation of the hydraulic system for the kicker and 

ejection magnets. In the centre, 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, Georges 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 traction 

of the accelerated beam that is ejected 

and its short pulse length, and the 

focusing action of the horn, combine to 

give a neutrino flux which is about a 

hundred times higher than anything 

achieved previously. Neutrinos or ant i-

neutrinos can be selected at wi l l . For 

the first t ime, if appears that neutrino 

reactions have been observed in a 

bubble chamber. The diversif ication 

of the spark-chamber array makes if 

wel l suited for the analysis of rare 

events, and the. magnetic f ie ld incor­

porated is especially useful in this 

respect as if wi l l provide a distinction 

between positive and negative particles 

which pass through it. 

Apart from the run with the neutrino 

beam, the main experiments at the 

proton synchrotron dur ing the month 

continued to be those using counters 

for particle defect ion. In addi t ion, the 

Saclay/Ècole Polytechnique 81 - cm 
bubble chamber, f i l led with l iquid deu­

terium (heavy hydrogen), carried out 

a long run in the m 3 beam, lasting most 

of the month, during which 204 000 pho­

tographs were taken. This was primari ly 

to study the reactions of medium-energy 

positive pions with neutrons. A target 

consisting only of neutrons is impossible 

to obtain, but l iquid deuterium is very 

near to if, since each deuterium nucleus 

consists of one neutron and one proton, 

comparatively loosely bound together. 

Reactions between the pions and the 

protons can be al lowed for on the 

basis of previous work with l iquid 

hydrogen as the fi l l ing for the bubble 

chamber, when only protons were 

presenf. 

Although early in the run one of the 

10-m electrostatic separators in the m 3 

beam gave some trouble with its va­

cuum system, both operated particularly 

wel l from the point of view of stability 

of the high-voltage f ield between the 

plates inside each tank. For one sepa­

rator, situated in the entry part of the 

beam, inside the ring funnel, the rate 

of sparking across the gap was only one 

spark per day, at a f ield of 50 kV/cm 

(700 kV across a gap of 14 cm) ," for 

the other, in the South hall, the rate was 

about six per hour, but this is still con­

sidered low for this f ield strength. 

As mentioned in the report of the 

neutrino pre-run, the synchrotron beam 
intensity was increased considerably 

during the month. Visitors to the 

main control room or the experimental 

areas could see values of over 8 x 10 1 1 

protons per pulse often appearing on 

the digital display panels that announce 

the intensify pulse by pulse, and for 

one shift of 8 hours the average reached 

7.82 x 10 1 1 protons per pulse. 

A report on the preliminary results 

from the neutrino experiments, by 

H. Faissner (NP Division) and R. Voss 

(NPA Division), formed an unexpected 

ending to the Track Chamber Jamboree, 
held at CERN on 27 June. 

This was the yearly meeting held 

under the auspices of the CERN Track 

PROF. Y. F. WEISSKOPF TO STAY 
ANOTHER YEAR 

A t the Council meeting held at 
CERN on 20 June it was announced 
that Prof. Y.F. Weisskopf had 

agreed to continue as Director-
general of the Organization for 
a further year, until August 1964. 

Other staff changes 

It was also announced that 

S.A.ff. Dakin, Directorate Member 

for Administrat ion, is returning to 

the United Kingdom at the end of 

September and wi l l be replaced 

by G.H. Hampton, who is at pre­

sent Assistant Director for Person­

nel and Administrat ion at the 

headquarters of the U.K. Atomic 

Energy Authority 's Production 

Group, Risley. 

L. Kowarski, Leader of CERN's 

Data Handl ing Division, is going to 

Purdue University for a year, be­

ginning in September, as visit ing 

professor of nuclear engineering. 

G. Macleod has been appointed 

Deputy Division Leader and wi l l be 

in charge of the Division dur ing 

Dr. Kowarski's absence. He wi l l 

also be a member of the Data 

Handling Policy Group, which has 

been set up by the Director-gene­

ral to co-ordinate pol icy and 

actions in this f ie ld. Y. G o l d -
schmidf-Clermonf, previously De­

puty Leader of this Division has 

transferred temporari ly to the 

Track Chambers Division, as from 

1 June, together with a number of 

his former group, including the 

operat ing staff of the lEPs (instru­

ments for the evaluation of photo­

graphs). 

Chambers Committee to report on pro­

gress over the past year and to review 

future plans. This Committee, of which 

Prof. B. P. Gregory (École Polytechni­

que, Paris) is chairman, and R. Budde 

(CERN) secretary, is one of the three 

Experiments Committees that guide 

CERN's experimental programme. Any 

proposal for an experiment involving a 

bubble chamber at CERN, by a group in 

CERN, from one of the Member states 

or sometimes from outside the Organi­

zation, has first to be submitted to the 

Committee, which circulates if among 

the members. Once a month, there is 

a meeting to consider each new pro­

posal from the points of view of its use­

fulness to physics and the possibil ity of 

f i t t ing if info the general experimental 

programme. More detai led discussions 
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on carrying out the experiment (which 
chamber to use, schedul ing, etc.) also 
take place in the Committee. The 
recommended programme is then sub­
mitted to the Nuclear Physics Research 
Committee for incorporat ion into the 
overal l programme, which of course 
includes experiments using other tech­
niques. 

The Committee contains represent­
atives from CERN and outside labora­
tories responsible for operat ing the 
various bubb le chambers, represent­
atives from CERN concerned wi th par­
ticle beams and accelerator operat ion, 
and representatives of the dif ferent 
experimental groups, chosen on a re­
gional basis. 

The Jamboree is held once a year 
and as many peop le as possible are 
invi ted from all laboratories that par­
t icipate in the track-chamber work. 
Anyone else who is interested may also 
attend. This year, the Jamboree was 
organized by M. Derrick, of Ox fo rd 
University, and some 150 peop le at tend­
ed from about 30 laboratories. The 
morning session was devo ted to reports 
on the various experiments that had been 
done in the past year, beg inn ing wi th 
an introductory talk by Prof. Gregory 
in which he gave a résumé of the 
various beams that had been used. 
He also gave figures for the number of 
photographs taken dur ing the previous 
twelve months — 500 000 wi th the École 

Polytechnique heavy- l iquid chamber 
and 1 100 000 wi th the Saclay/École 
Polytechnique 81-cm l iqu id-hydrogen 
chamber. In the afternoon, reports 
were g iven on the British national cham­
ber, expected to come into use this 
autumn, the separated beam, 0 2 , p lan­
ned for the East area, and possible 
experiments for the coming year. 

Two new technical novelties were also 
discussed, both designed to observe 
gamma rays produced as a result of 
nuclear interactions wi th protons. I n . 
a l iqu id-hydrogen bubb le chamber, the 
gamma rays which come mostly from 
the decay of neutral pions, can only 
rarely be defected, so the group under 
Prof. A. Lagarrigue, of the École Poly-
technique, Paris, is now convert ing its 
heavy- l iqu id chamber to incorporate a 
l iqu id-hydrogen target in the beam-
entry side. Reactions wi l l thus fake 
place in the hydrogen and the pro ­
ducts, including electron showers formed 
by any gamma rays, wi l l form tracks 
in the heavy l iqu id , which wi l l be pho to ­
graphed and examined in the normal 
way. Another approach has been put 
forward by a combinat ion of groups 
in Warsaw, Cracow, and Prague. Their 
proposal is to br ing a spark chamber 
to CERN and place if behind the British 
national bubb le chamber, where it 
wou ld detect gamma rays arising from 
interactions inside the latter. The spark-
chamber photographs wou ld then have 
to be correlated with those i rom the 

The East experimental hall is now partly in use, as can be seen in this photograph, taken during 
May, looking towards the East bubble-chamber building. To the left is part of the equipment for the 
proton-proton interaction experiment using the proton beam c 7 ; to the right is the proton beam c 6 , 
used for precise investigations on the secondary particles produced by proton interactions in various 
targets. 

bubb le chamber in order to get ful l 
information on each event. 

A m o n g a number of fundamental 
research experiments at the synchro­
cyclotron carr ied out recently, there 
was one last May which provides a 
g o o d indicat ion of how even the 
' purest ' research can lead to more 
practical developments. This exper i ­
ment, carried out by P. Fowler of Bristol 
University, was designed to investigate 
in more detai l the behaviour of negative 
pions s topped in wafer, wi th a v iew to 
the possible use of this kind of element­
ary particle in the radiological treat­
ment of deep cancer tumours. Such a 
use depends on the fact that charged 
particles, unl ike 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 s lowed down . 
Moreover , one of the chief reactions is 
wi th oxygen nuclei contained in water, 
and this produces heavi ly ionizing alpha 
particles. It thus appears possible to 
direct a narrow, intense beam of pions 
at a tumour wi th the assurance that the 
major destructive effect wi l l be in the 
tumour itself, the surrounding healthy 
tissue be ing l i t t le affected. 

The experiment at the synchro-cyclo­
tron was made wi th nuclear emulsions, 
some in their normal state and some 
soaked in wafer, so that, by comparison, 
the reactions of the negative pions cap­
tured in water could be determined. 
The result's wi l l g ive a g o o d approx i ­
mation to the behaviour of pions in 
cancer tissue, since this is very largely 
water. 

A t the moment, it is not possible to 
produce beams of pions of sufficient 
intensity to make their use in rad io logy 
pract icable, but the growing deve lop ­
ment of ' meson factories ' for funda­
mental research makes it l ikely that 
suitable accelerators could also be pro­
duced for medical work if the useful­
ness of pions was proved . Pions, if 
wi l l be recal led, are ' particles ' with a 
mass of 140 M e V predic ted on theo­
retical grounds nearly thir ty years ago 
(in 1935), d iscovered in cosmic rays in 
1947 and first p roduced artif icial ly in 
1948. 

The vacuum tank for the CERN 2-
metre l iqu id -hydrogen bubble chamber 
arr ived on the site on 3 June. Manu­
factured in Lil le (France) according to 
CERN specif ications, from special stain­
less steel suppl ied by a company in 
Firminy (France), the vessel is made up 
of 5 main elements, of we lded con­
struction, bo l ted together. The central 
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frame measures approximately 4 m x 

4 m x 70 cm, to this are bo l ted the 

side covers with their snouts (each 

about 4 m x 4 m x 2 m), and the snouts 

are closed by covers f i t ted with w in ­

dows to al low flash i l lumination on one 

side and photography on the other. 

When the bubble-chamber assembly 

is comple ted , this tank wi l l contain the 

chamber proper, and the space between 

them wi l l be pumped down to a vacuum 

of better than 1CT5 forr (l ike a gigant ic 

vacuum flask) to prevent heat transfer 

from the outside atmosphere to the 

l iquid hydrogen in the chamber at a 

temperature of —250° C. The tank 

in turn wi l l be enclosed by the electro­

magnet, which provides a uniform mag­

netic f ie ld of 17 000 gauss. 

In the main, 60-m m plate was used for 

construction of the tank, to el iminate 

the need for webb ing , which wou ld have 

increased the overall dimensions and 

thus demanded a larger overal l size 

for the magnet. The completed tank 

occupies a volume of some 4 m x 4 m 

x 5 m and weighs 50 tons. 

During the last stages of its manu­

facture, a team of CERN technicians 

was present at the works, to check on 

the qual i ty of the finished parts and 

the assembly, and to perform the 

acceptance tests. The assembled tank 

was then brought by road to CERN, a 

journey taking 5 days, with a pol ice 

escort all the way because of its large 

dimensions. 

The tank is now suspended from its 

br idge in the East bubble-chamber 

bu i ld ing , and is undergo ing a series 

of tests to ensure its fitness for final 

operat ion. 

In the early evening of 19 June, a 

short ceremony to the memory of Niels 

Bohr was held in the upper foyer of 

the CERN Administrat ion bu i ld ing . The 

occasion was the unvei l ing by the 

President of the CERN Counci l , 

Mr. J. Wi l lems, of a bust of Prof Bohr, 

the work of the sculptor H. Isenstein. 

Present at the ceremony were the Danish 

physicist's w i d o w , Mrs. Margrefhe Bohr, 

and his son, Prof. Aage Bohr, as wel l as 

many members of CERN. The address 

g iven by the Director-general on this 

occasion is publ ished on p. 89. 

On 27 June, CERN was visited by 

Mr. Louis A r m a n d , accompanied by 

members of the ' Conseil d'administra­

t ion ' of the ' Houil lères de Lorraine ', 

of 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 

française ', is a member of the French 

Atomic Energy Commission, and a 

member of the Supreme Counci l for 

Scientific Research and Technological 

Progress. From 1957 to 1959, he was 

President of the Euratom Commission. 

The visitors had lunch with CERN's 

Director-general , Prof V. F. Weisskopf, 

when they were jo ined by Profs. L. 

Leprince-Ringuet and B. P. Gregory , of 

the École Polytechnique, and some of 

the CERN staff. 

The Staff Association Committee for 

the year 1963/64 met for the first t ime 

on 25 June, under the new chairman, 

Guy Vanderhaeghe. A t the meeting 

thanks were expressed to the 12 retir ing 

members (out of 24) of last year's com­

mittee, and part icularly to the former 

chairmain, M ike Pentz, for the enormous 

amount of work he accomplished dur ing 

his two years in off ice. Guy Vander­

haeghe is a physicist who was until 

recently in the Emulsion Group of the 

Nuclear Physics Division. He is now 

head of CERN's Training and Education 

Section® 

The construction of the vacuum 

tank for the CERN 2-m bubble 

chamber can be seen from this 

photograph, taken during its 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 sources for 

illuminating the bubble chamber 

inside the tank. 
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