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The cover photograph shows a minor 
result of a successful series of experi­
ments with a new piece of equipment. At 
the end of the day on 27 July, one end of 
the East bubble-chamber building was 
cleared of construction equipment, the 
bottles and glasses were laid out, and 
people from many parts of CERN as well 
as the ' visitors ' from England gathered 
to toast the successful completion of the 
first run by the British National Hydrogen 
Bubble Chamber. For further information 
about the run, see under ' Last month at 
CERN ' on this page. 
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'HBC 152 ' finishes first run 

On 27 July the group operat ing the 

British 152-cm hydrogen bubble cham­

ber, and those who had been associated 

wi th its installation and use at CERN, 

celebrated the successful complet ion of 

its first run, with over a quarter of a 

mi l l ion photographs to their credit. 

Because of the hydrogen safety regula­

tions still in force in the ' British ' end 

of the East bubble-chamber bu i ld ing , 

the party was held in the ' CERN ' end, 

in the shadow of the b ig 200-cm cham­

ber still under construction. 

As ment ioned in CERN COURIER 

last month, the first week's ' tech­

nical ' run of the 152-cm chamber also 

produced 10 000 pictures of posi t ive-

p ion interactions. In the first two weeks 

of full operat ion for physics experiments 

(25 June to 5 July), 100 000 pictures 

were obta ined showing interactions of 

negative kaons of momentum 5.08 

GeV/c. This (experiment T 49) was for 

the ' K~ col laborat ion ' l inking physicists 

in Birmingham, Glasgow, London (Impe­

rial Col lege) and Oxford Universities 

as wel l as groups at the Rutherford 

High Energy Laboratory and the Max-

Planck Institute in Munich. The kaons 

were obta ined by means of the 02 

beam line, the 180-metre long arrange­

ment of magnets, coll imators and elec­

trostatic separators specially designed 

by British physicists for use with the 

new chamber. An average of 15 kaons 

per pulse was obtained in the bubb le 

chamber, wi th a ' contamination ' of 7 

pions or muons. 

In the third week ( 9 - 1 4 July) a fur­

ther 40 000 pictures with K~ at 5.08 

GeV/c were obtained and the beam 

line was then readjusted to give posit ive 

kaons at 5 GeV/c for the T 55 exper i ­

ment, in which groups at Cambridge 

(U.K.) and Brussels (Belgium) as wel l 

as at CERN are col laborat ing. On 

the evening before the visit of the 

British Press, a highly satisfied group 

of physicists celebrated a col lect ion of 

60 000 pictures, each showing about 

15 kaons — 10 000 pictures more than 

they had asked for and including about 

twice as many interactions as they had 

expected. After a ten-hours rest to 

al low some emulsion and nuclear che­

mistry exposures in the 02 beam, the 

run ended (15 - 19 July) wi th another 

66 000 pictures for the T 49 experiment, 

this time using negative kaons at 

6 GeV/c. A t this energy the per form­

ance of the beam line surpassed all 

expectations and about 60 kaons were 

obta ined at each accelerator pulse, with 

only a small contamination of other 

particles, (nearly all muons). This inten­

sity wou ld have given far too many 

tracks on the bubble-chamber photo­

graphs, even wi th the final magnet in 

the beam line to distr ibute the incoming 

particles across the whole f ie ld of v iew 

of the cameras. Hence the col l imator 

apertures had to be closed down to 

reduce the flux again to about 15 kaons 

per pulse, wi th a spread in momentum 

about the mean value of only ± 0.3 %. 

Visit of British Press 

On 15 July CERN was host to some 

two dozen journalists representing news­

papers and technical publications in the 

United K ingdom. The main purpose of 

the visit, which was arranged by the 

Department of Scientific and Industrial 

Research and the CERN Public Infor­

mation Off ice was to see the British 

152-cm bubb le chamber in operat ion, 

but advantage of the occasion was 

taken to obtain a more general v iew 

of the work that is done at CERN and 

the plans for the future. 

After Prof. Preiswerk, Leader of 

CERN's Nuclear Physics Division, had 

welcomed the visitors in the Council 

Chamber, Prof. C.C. Butler gave an 

introductory talk on ' What is CERN 

and where does the BNBC fit into its 

work ? ' 

Prof. Butler, who is Head of the 

Physics Department at Imperial Col lege, 

London University, began by saying 

that his audience might f ind it a l itt le 

strange to be fo ld about CERN by some-
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one who was also a visitor, but thaf this 

was in fact an example of the pr inc ip le 

of CERN, as an organizat ion which 

be longed to all the physicists engaged 

in h igh-energy physics research in its 

Member States. The United K ingdom 

contr ibuted nearly a quarter of CERNrs 

f inancial resources, and British physicists 

could very proud ly feel that they owned 

a quarter of the Laboratory. They could 

use the facilit ies of CERN, paid for out 

of its normal budget , and they cou ld 

also br ing to CERN equipment who l l y 

f inanced from their own resources. This 

was the case with the British bubb le 

chamber which the journalists had come 

to Geneva to see. During their visit 

they wou ld also see the 81-cm French 

bubb le chamber, which had been at 

CERN for some years and which had 

been used not only by the French phy­

sicists in charge of it but also for the 

we l l -be ing of European physics as a 

whole. A t Imperial Col lege, for instance, 

the physicists had analysed very many 

pictures thaf had come from the French 

chamber, just as in return they wou ld 

send pictures from the British chamber 

to France and other countries. 

Prof. Butler went on to describe the 

28-GeV proton synchrotron and its 

operat ion, and the purpose of ' fun-

damentalJpart ic le ' or ' h igh-energy ' 

research, before descr ibing the way in 

which the use of bubb le chambers has 

deve loped in Europe. He then expla ined 

the way in which a bubb le chamber 

works, wi th particular reference to the 

design of the British chamber. Finally 

he talked about the 02 beam line — 

' the most sophisticated of its k ind in 

the wor ld ' — which conveys particles 

of the right k ind, at the r ight energy 

and in the required numbers from the 

accelerator to the bubb le chamber. 

After the tradit ional v iew of CERN 

and its surroundings from the roof of the 

Administrat ion bu i ld ing , the visitors were 

taken to the East bubble-chamber b u i l d ­

ing. There, as wel l as being g iven an 

explanat ion of the British chamber and 

its various controls, they were able 

actually to look info the l iqu id hydro­

gen to see the spray of tracks formed 

every two seconds as the accelerator 

was pulsed and the chamber expanded. 

Then, in the Data Handl ing laboratories, 

they were shown some of the pho to ­

graphs be ing inspected on the new 

scanning fable deve loped for use wi th 

the CERN 2nmefre bubb le chamber and 

how the tracks were measured on a 

MEP' . 

After lunch the programme began 

wi th a visit to the main control room of 

Part of the equipment enclosure for the missing-mass spectrometer experiment in the South experi­
mental hall of the proton synchrotron at CERN. In the foreground can be seen the paper-tape punch 
and electronic typewriter which are operated from the Mercury computer in the Data Handling 
laboratories ; to their left is an automatic graph plotter also operated by the computer. This 
equipment allows the physicists to keep a constant watch on the progress of the experiment. The 
long f lexible tube provides ventilation in the area of the hydrogen target and the target can be 
watched by means of the television receiver seen on the table behind the blackboard. 

the proton synchrotron and the visitors' 

p lat form in the South hal l , fo l lowed by 

a look at the 81-cm bubble-chamber, 

also in operat ion, in the North hall. 

Then came a cl imb to the upper 

gal lery of the East experimental hal l , 

to v iew the entire length of the 02 beam 

line. The visit ended in the laboratories 

of the Accelerator Research Division, 

where the electron storage-ring model 

was presented and expla ined, and 

refreshments proved very welcome at 

the end of a day in which the weather 

had been more suited to sunbathing 

than to inspecting a scientific laboratory. 

Experiments at the PS 

As ment ioned above, dur ing the first 

for tn ight of synchrotron operat ion the 

British and French bubble chambers 

were in use together. Emulsion expo­

sures were made in the as beam for 

trials of the E11a experiment on the 

magnetic moment of the posit ive sigma 

hyperon, and whilst the 152-cm cham­

ber was out of action for some hours 

dur ing the early part of its run the 

oppor tun i ty was taken to expose two 

emulsion stacks to about 2 mi l l ion ant i -

protons, for the benefit of several 

French laboratories. (This was in add i ­

t ion to an exposure to kaons which took 

place later in the run.) 

The complex system of spark chambers 

in the dfs beam l ine was removed 

dur ing the month, fo l low ing complet ion 

of the experiment on the peripheral 

product ion of gamma rays. The beam line 

was then modi f ied to di7 for the exper i ­

ment designed to carry out a systematic 

investigation of the unstable mesons (or 

meson 'resonances'), using the 'missing-

mass spectrometer'. This apparatus, which, 

incidental ly, is of particular interest from 

the point of v iew of the development of 

experimental techniques at CERN, had 

been moved from the synchro-cyclotron 

to the South hall of the PS dur ing May. 

If uses a hydrogen target, together wi th 

a col lect ion of sonic spark chambers 

and scinti l lat ion counters to detect the 

incoming and ou tgo ing particles. The 

electrical signals from the detect ion 

system are registered by electronic 

scalers, which translate them info num­

bers, ready for recording (in an elec­

tr ically coded form) on magnetic tape. 

The numerical data is also transmitted 

over a cable, 1.2 km long, to the ' Mer ­

cury ' computer, which carries out 

various calculations and transmits the 
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results back to the physicists at the 

PS. This allows a constant check to be 

kept on the funct ioning of the apparatus 

and, more part icularly, on the results 

be ing obta ined. The progress of the 

experiment is in fact determined by the 

kind of results that it gives. This is the 

first t ime that an exper iment has been 

carried out at the PS ' o n - l i n e ' to a 

computer. 

The diy beam line itself is also of 

note, since its first element is a new 

' thin ' magnetic lens of the ' sp l i t -pole ' 

type *, specially deve loped for use in 

regions of the target area where space 

is l imi ted. This type of lens, evo lved 

after extensive investigations using 

' model ' techniques, employs a novel 

combinat ion of a split po le having 

sections of dif ferent heights wi th three 

separate excitation wind ings, to achieve 

the required accuracy and value of f ie ld 

gradient. If is only 50 cm w ide , com­

pared to 117 cm for the standard 

quadrupole wi th the same aperture 

(20 cm) and similar performance, and 

1.5 metres long. 

In the second fortnight of synchrotron 

operat ion, six dif ferent counter experi­

ments were in various stages of opera­

t ion round the machine. These inc luded 

the missing-mass spectrometer, as wel l 

as the wel l-establ ished PAPLEP and 

proton-proton scattering experiments, 

which are cont inuing to gather data. 

In the South hal l , considerable p ro ­

gress was made wi th the assembly of 

the apparatus for the exper iment (S 30) 

to determine the rate of decay of the 

[ho meson info a pion and a gamma 

ray, relative to its decay into two pions. 

The apparatus to detect the decay p ro ­

ducts includes a number of spark 

chambers arranged around the l i qu id -

hydrogen target, and an opt ical system 

to enable the sparks to be pho to ­

graphed. Looked at from one side, the 

plates of all the spark chambers are 

perpendicular to the plane of a large 

vert ical ly p laced lens. The action of 

the lens is such that objects v iewed 

through it from the focal point appear 

to be in l ine wi th each other if they are 

in fact on a line paral lel to the lens 

axis. The camera placed at the focal 

point thus ' sees ' straight a long each 

spark-chamber gap. On either side of 

the spark chambers, two vert ical glass 

plates have been set up. These have 

identical grids of f iducial mark engraved 

on them, and the plates are accurately 

a l igned so that the marks def ine a set 

of imaginary lines paral lel to the axis 

of the lens. Thus, wi th the camera 

* Report CERN 64-5. 

accurately posi t ioned, the two sets of 

f iducial marks appear superimposed on 

the photographs and prov ide a refe­

rence gr id against which the posi t ion 

and direct ion of each set of sparks can 

be measured. Mounted immediately 

above the lens is an identical one which 

forms part of a similar opt ical system, 

wi th the addi t ion of a large plane mirror 

mounted, at 45° to the hor izontal , above 

the spark chambers. This allows the 

chambers to be photographed from a 

vertical v iewpoint . A three-dimensional 

reconstruction of the path of each 

decay part icle is then obta ined by 

combin ing the measurements from the 

two photographs of each interaction. 

The lenses are made of ' plexiglas ', 

wi th a diameter of 1.4 metres and a 

focal length of 10.5 metres. The special 

tools to shape and polish them, as wel l 

as the lenses themselves, were produced 

in CERN. Each of the four reference 

plates is about 235 cm wide and 200 cm 

h igh, wi th a thickness of 1.6 cm, and the 

f iducial marks (engraved at CERN also) 

form a square gr id with 100-mm spac­

ing, each point being posi t ioned to 

about 0.01 mm. The mirror is in two 

parts, each 1 m x 2.5 m x 25 mm thick, 

aluminized on the front surface. To 

ensure accurate results, all these heavy 

components had to be a l igned wi th a 

high degree of precision. The who le 

apparatus is enclosed in a l ight-proof 

wooden structure some 14 m long, 3 m 

w ide and 4 m h igh, and all that can be 

seen (apart from the usual impressive 

array of electronic equipment a long the 

side) is the q3 beam line enter ing at 

one end and the two cameras pro ject­

ing at the other. 

In the East hal l , the di6 beam was 

used by the group from Saclay inves­

t igat ing 'charge-exchange' reactions 

of pions, whi le the monitor beam for 

the 02 beam was used for a novel , short 

experiment to check the second postu­

late of relativity theory — that the 

veloci ty of electromagnetic waves is 

independent of the veloci ty of the 

source emit t ing them. 

On - line computer 

Previously, another step towards auto­

matic processing of experimental data 

was made on 19 June, when the Nuclear 

Physics Division took del ivery of the 

major components of its SDS 920 com­

puter. Compared to the CDC 6600 now 

on order for CERN, or even its present 

IBM 7090, this is a small machine, but it 

is also intended to serve a complete ly 

dif ferent purpose. The whole computer, 

wi th its auxil iary equipment, wi l l be set 

up as a self-contained unit inside a small 

mobi le hut, so that it can be transported 

to any of the experimental halls and 

'bu i l t - in ' to any desired set of electronic 

defect ion equipment . 

Its first use is expected to be in con­

junct ion wi th the sonic spark chambers 

of the pro ton-pro ton scattering exper i ­

ment in the East hall of the proton 

synchrotron. Here, indiv idual protons 

are tracked to and from the target by 

means of the spark-chamber array. In 

each chamber the noise from the spark 

takes dif ferent times to reach each of 

the four microphones placed around its 

edge and, as wi th the missing-mass 

spectrometer, these times are g iven 

numerical form by scalers in conjunct ion 

wi th an oscil lator, each scaler count ing 

the number of oscil lations between the 

h igh-vo l tage pulsing of the chamber 

and the arrival of the sound at its 

particular microphone. After each p ro ­

ton has passed through the apparatus 

the readings of all the scalers, together 

wi th other relevant data in numerical 

form, wi l l be fed automatical ly into the 

computer, the programming of which 

wi l l cause suitable checks for consistency 

to be carried out. Between accelerator 

bursts the accepted information wi l l be 

transferred from the computer on to 

magnetic tape and the tapes wi l l after­

wards be taken to the large central 

computer for complete analysis. Because 

the computer can accept information 

much faster than it can be stored on 

magnetic tape, it wi l l be possible to 

record the behaviour of about ten p ro ­

tons in each accelerator burst, instead 

of that of a single one, which is all that 

can be done at present. 

This computer indicates clearly the 

rapid deve lopment that has taken place 

in computer techniques (both design 

and use) in the past few years. The 

central comput ing unit occupies a 

cabinet some 165 cm high x 125 cm 

w ide x 64 cm deep , and weighs 600 kg, 

making it easily transportable. Yet in 

comput ing speed and scope it is com­

parable to CERN's 'Mercury ' computer, 

only six years o l d , whose racks line the 

wal l of a large room (as seen on the 

left-hand side of the photo on p. 76 of 

the June issue of CERN COURIER), and 

which was sufficient for the who le 

laboratory for some years after its instal­

lat ion. The SDS 920 was manufactured 

by Scientific Data Services Inc., of Santa 

Monica, Cal i fornia, and suppl ied through 

the French firm 'Compagnie Europeenne 

de Calculafeurs Industriels et Scienti-

f iques'. Its cost, wi th per ipheral equ ip ­

ment, was about 600 000 Swiss francs ® 
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