
2-metre bubb le chamber tested 

The mosf excit ing news at CERN 

dur ing the lasf month of 1964 was of 

the successful tesfing of the 2-m l iqu id -

hydrogen bubb le chamber. A t two 

minutes past midnight on the morning 

of Sunday 13 December, some five 

years of effort devo fed to its design and 

construction were rewarded wi th the 

firsf track photograph, the final proof 

that ail was wel l . 

Various modif ications and adjustmenfs 

remain to be carried out and final tests 

still have to be made with the magnet 

energ ized, but wi th in the next few 

monfhs CERN expects to be able to 

conduct ifs first experiment wi th one of 

the two largest hydrogen bubb le 

chambers in the wor ld . 

As most readers wi l l know, a bubb le 

chamber is a complex device, requir ing 

the appl icat ion of advanced engineer ing 

techniques, for detect ing nuclear 

parficles by means of the fracks of 

minute bubbles they leave in a 'super-

heated ' l iqu id . The heart of the new 

CERN chamber is a stainless-steel vessel, 

we igh ing 22 tons and confaining 1650 

litres (275 gallons) of l iquid hydrogen, 

at a température of -—247° C and under 

a pressure of about 6 atmosphères. The 

front and back walls of this vessel are 

opt ica l ly clear glass Windows, 200 cm 

Wide, 60 cm high and 17 cm thick, enab-

l ing the hydrogen to be i l luminated, by a 

flash tube and lens S y s t e m , th rough one 

and pho tographed, b y an array of four 

caméras, through the other. The who le 

massive equipmenf is enclosed in an 

electromagnet of overal l dimensions 

3.6 m X 6.5 m X 4.16 m h igh, we igh ­

ing over 400 tons. The major part of 

the design was carried ouf at CERN but 

indusfrial firms in many of the Organiza-

tion's Member States contr ibuted to ifs 

construction. 

A photograph of the completed 

equipmenf wi l l be publ ished in the 

February issue of CERN COURIER. 

A l imited number of copies are also 

avai lable of the engineer ing drawings 

showing the fhree main cross-sections 

of the chamber and magnet. However, 

the 'artisf's impression' produced by 

Bernard Chamdru, of the Track Cham­

bers Division, and disfr ibuted as a 

supplément to this issue, is thought by 

many peop le to give a rather more 

interesting picture of some of the 

détai ls! 

28th Session of CERN Council 

On 15 and 16 December, delegates 

from CERN fs 13 Member States met in 

Geneva for the 28th Session of the 

Counci l , under its Président, Mr. J. H. 

Bannier. 

In presenting the Progress Reports 

of the Divisions for the previous six 

months, Prof. V. F. Weisskopf was able 

to announce, among other things, the 

successful tests o^ the 2-m bubb le 

chamber and also of the radiofrequency 

particle separator, which had been 

shown capable of separating kaons, 

from other parficles in a beam, up to a 

momenfum nearly twice as high as that 

previously obta inable.* 

A total budget for 1965 of 128.76 

mi l l ion Swiss francs was approved , and 

eleven of the thirteen Member States 

also agreed to prov ide a further 5.7 

mil l ion Swiss francs for the supplemen-

tary programme on new projecfs. 

The chairman of the Scientific Policy 

Commiftee transmitted the Commitfee's 

recommendations for full support of a 

cohérent programme for the deve lop -

ment of h igh-energy physics in Europe, 

which includes various improvements to 

the présent CERN proton synchrotron, 

as wel l as the construction of intersecting 

sforage rings for this machine, and the 

création of a new laboratory centred 

around a 300-GeV accelerator of the 

same basic type. 

A ful ler report of the Counci l Session 

wi l l be included in our February issue. 

Senior staff changes 

The fo l low ing appoinfments were 

made by the Counci l at ifs December 

session: 

Dr. Pierre Germain as ful l - t ime Member 

of the Directorate, wi th responsibi l i ty 

for Technical Management , a posit ion 

he has held part- t ime for the last two 

years whi le also Leader of the Proton 

Synchrotron Machine (MPS) Div is ion; 

Dr. Peter H. Sfandley as Leader of the 

MPS Division, in succession to Dr. 

Germain ; 

Prof. W o l f g a n g Paul as joint Leader of 

the Nuclear Physics Division, together 

with Prof. P. Preiswerk. 

Proton synchrotron 

Because of the troubles of the pre-

ceding two weeks, the PS schedule was 

changed dur ing the firsf part of Decem­

ber and from 9-14 December the previous 

A 'life-sîze' (2-metres long) copy of this photograph was on display outside the Council room on the first day of the December meeting. It is one of 
the first to be taken with the 2-metre bubble chamber and shows partteles travelling from right to left. One of thèse incident particles clearly interacts 
with a proton near the centre of the chamber. 
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counter experiments were cont inued, 

instead of the bubb le-chamber runs 

or ig inal ly p lanned. The latter then 

took place in the week before the 

Christmas shut-down. 

Among the counter/spark-chamber 

experiments, the one invest igat ing the 

parity of the negat ive xi (using the 

polar ized-profon target descr ibed in 

last month's issue) took some 27 000 

photographs. Its m ^ beam line gave 

excellent results; p rov id ing 10 000 to 

12 000 kaons in each pulse, using 

60-70% of the internal pro ton beam (at 

8 X 10 1 1 protons per pulse) on target 

no. 1. Secondary particles for three 

other beams were also taken from this 

target. In the North Hal l , the CER'N/ 

Ivry g roup took 400 000 photographs in 

their investigation of p ion and kaon 

scattering from a hydrogen target, at 

momenta of 2.8, 3.25 and 3.5 GeV/c. 

These photographs are be ing analysed 

by means of the automatic system 

employ ing the f ly ing-spot digi t izer 

'Lucio le ' (CERN COURIER, vo l . 4, 

p. 75, June 1964). 

During this week, also, the 152-cm 

British bubb le chamber cont inued to 

take pictures on a 'parasit ic' basis, using 

some 10% of the beam di rected on to 

target no 60 (by the rapid beam def lec­

tor) dur ing the acceleration phase of the 

machine cycle. The 57 000 photographs 

obta ined, of 10-GeV/c proton inter­

actions in hydrogen, were shared among 

groups in Cambr idge, Hamburg and 

Stockholm. 

In the fo l lowing week, most of the 

operat ing t ime of the 02 beam line that 

feeds this chamber was devo ted to 

tests of the radiofrequency separator 

system. These separators demand a 

very short (2-microsecond) burst on the 

internal target, which is p roduced by 

g iv ing a 'k ick' to the beam, by means 

of the kicker magnet normal ly used for 

the fast e ject ion. This kick causes the 

beam to oscil late sl ight ly about its 

normal path, in such a way that it strikes 

the target after a further 1 2/3 circuits of 

the machine, that is, after t ravel l ing a 

distance of about 1000 metres. As may 

be imagined, the adjustment of such a 

system, and the co-ord inat ion between 

its various components, is rather crit ical 

and in the t ime avai lable it was not 

possible to get particles a long the beam 

line and into the bubb le chamber.* 

However, between tests the chamber 

* On 25 January the full system was operated 
for the first time when the 02 beam line, 
equipped with two radiofrequency separator 
cavities, provided a beam of negative kaons at 
a momentum of 10 GeV/c for the 152-cm 
hydrogen bubble chamber. The photographs 
obtained showed an average of seven kaons per 
picture with a contamination of other strongly 
interacting particles of only about 5-10%. 

obta ined some 8000 photographs of 

5 GeV/c posit ive pions, to add to earlier 

ones shared between groups in Bonn, 

Durham, Paris (Ecole Polytechnique), 

Ni jmegen and Turin. The 81-cm Saclay/ 

Ecole Polytechnique chamber, at the 

same t ime, p rov ided 90 000 photographs 

of negat ive kaons in hydrogen, wi th 

momenta between 800 and 1200 MeV/c , 

for CERN, Heidelberg and Saclay. 

Nuclear Chemistry at the PS 

Contained within the Nuclear Physics 

Division is a small group do ing Nuclear 

Chemistry, that is, app ly ing the tech­

niques of chemistry to the solut ion of 

nuclear problems (see, for example, 

CERN COURIER, vo l . 3, pp . 31-34, 

March 1963). Each week they have 

about IV2 hours of synchrotron machine 

time to themselves, when they irradiate 

their special targets for later analysis. 

As an example of the way in which this 

comparat ively short t ime can be used, 

it is wor th ci t ing the exposures carr ied 

out in the first week of synchrotron 

running ment ioned above. 

Firstly, there was the exposure of 

three mica foils, each receiving just one 

pulse of the internal proton beam, as 

part of an investigation of the possible 

use of such foils for the study of fission 

cross-sections at high proton energies. 

For this purpose they are much less 

sensitive than nuclear emulsions to the 

background of protons.** These foils 

were sent to Naples for examinat ion. 

Then an iron target was irradiated for 

10 minutes. The l i thium isotopes p ro ­

duced by the h igh-energy protons wi l l 

be studied using a mass spectrometer at 

Orsay. A silver foi l was irradiated for 

30 minutes, for an investigation at CERN 

of the indium isotopes p roduced ; and 

f inal ly a uranium foi l was g iven a 20 

minute i rradiat ion, the result ing rad io­

active bromine isotopes being isolated 

and separated in the CERN isotope 

separator, as part of a study of h igh-

energy fission and fragmentat ion. 

The fo l low ing week, two exposures 

were made dur ing the 'Nuclear Chemi­

stry' pe r iod . A further mica target was 

irradiated for examination at CERN, and 

a 40-minute uranium irradiat ion was 

carried out, this t ime for the study of 

the iod ine isotopes produced. 

News in brief 

Experiments at the synchro-cyclotron 

cont inued as usual dur ing the month, 

Most of the time only the neutron room 

was in use, for experiments on posit ive 

p ion decay and problems of nuclear 

structure, as wel l aŝ  the testing of 

** See CERN COURIER, vol. 4, p. 134, October 
1964; a report of the first CERN tests has 
been issued as CERN 64-49. 

various items of equipment for other 

investigations. A t the beg inn ing of the 

month a few shifts were taken up b y the 

establishment of a shielding tunnel for 

the external pro ton beam, so that mea­

surements of the scattered radiat ion 

intensity cou ld be made by the Health 

Physics g roup . 

A m o n g the 'social ' activities at CERN 

in December were the tradit ional Christ­

mas parties for chi ldren of the staff and 

from local schools, held on the after­

noons of 6 and 13 December, and a 

Christmas Ball arranged by the Staff 

Associat ion, from 9.30 p.m. until 2.30 

a.m. on 11/12 December. Fo l lowing 

the Photo Club's annual exhibi t ion in the 

last week of November, December 

p roduced an exhib i t ion of paintings and 

handicrafts by the chi ldren of CERN 

staff; w inn ing entries in the accompany­

ing compet i t ion later jo ined those from 

other International Organizations in 

Geneva in an exhib i t ion and sale, 

arranged in col laborat ion w i th the 

'Intérêts de Genève ' , in aid of a local 

children's organizat ion. On the evening 

of 10 December, Richard Morr is, the 

Irish actor, gave his characterization 

'Shakespeare and his t ime' , i l lustrated 

wi th excerpts from the comedies and 

tragedies, and the fo l low ing week the 

Music Club's second concert of the 

season brought the viol inist Szymon 

G o l d b e r g , accompanied b y Gerard 

Hengeve ld , to CERN • 

VISITS AND LECTURES 

ORGANIZED BY CERN 

The European Organizat ion for 

Nuclear Research, at Meyr in , 

Geneva, announces that in 1965, 

as in previous years, visits for 

groups wi l l be organized on Satur­

days. It is, however, st ipulated 

that visits fake place only by pr ior 

arrangement. 

In add i t ion , CERN puts at the 

disposal of schools, universities 

and societies the services of 

lecturers wel l qual i f ied to explain 

its work or to present its recent 

achievements in the f ie ld of h igh-

energy physics. Lectures can be 

g iven in English, French, German 

or Ital ian, and may be adapted to 

correspond to many different 

levels. 

Further information is avai lable 

f rom: 

CERN 
Public Information Off ice 

1211 Geneva 23 

Te lephone: 

(022) 41 9811 / ext. 2788 
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