
CERN News The scanning and measuring table preparing 
for the analysis of photographs from Gargamelle. 
This 'pilot model' has been built to finalize 
details of design before tables are manufactured 
in industry for several European Universities 
and for CERN. 

Gargamelle 
Construction delay 
Delivery of the chamber body for the huge 
heavy l iquid bubble chamber, Gargamel le, 
is now scheduled for the end of June 
1969. This has moved back the date fore­
seen for the start of physics wi th the 
chamber at CERN. (A descr ip t ion of the 
chamber appeared in CERN COURIER 
vol . 8, page 95.) 

At a meeting on 18 February between 
representat ives of CERN and of the 
Commissar iat à l 'Energie Atomique, who 
are f inancing construct ion of the chamber 
at the Saclay Laboratory in France, the 
possibi l i ty of br inging components d i rect ly 
to CERN for test ing f rom now on was 
invest igated. 

Tests have been successful ly comple ted 
on the chamber magnet (already instal led 
at CERN), the opt ics, the heat ing and 
regulat ion system, the system for t ransfer 
and dist i l la t ion of l iquids, and on some of 
the contro l e lectronics. Other tests on 
components such as the camera and data 
box, and the compressor are under way. 
Several 'Gargamel le Users Meet ings' have 
been held and discussion of the init ial 
physics programme is. wel l advanced. 

Gargamelle photo analysis 

A scanning and measuring table for the 
analysis of photographs taken in Gargamel le 
has been developed by the Nuclear 
Physics Apparatus Division at CERN (who 
f inanced its construct ion) in co l laborat ion 
wi th University Col lege, London. 

The photograph shows a 'pi lot mode l ' 
wh ich wi l l help determine the speci f icat ion 
for the f inal version (cal led 'Gemini ' ) of 
wh ich a number wi l l be produced by 
outs ide industry. The construct ion of the 
tables was put out to tender at the end of 
January and repl ies have been requested 
for 10 March. This should make it possible 
to have the f irst machines del ivered at the 
end of 1969. 

The table is 'combined- funct ion ' , being 
used not only for scanning the photo­
graphs, but also for measuring them. The 
measurements wi l l be done on- l ine wi th 
a CDC 3100 computer, using the exper i ­
ence gained wi th the present NPA on- l ine 
system. 

CERN/PI 298.1.69 

The design of the table is governed by 
the unique opt ica l system of Gargamel le, 
wh ich has two paral lel rows of four w ide-
angle lenses (110°) as descr ibed in CERN 
COURIER, vol . 8, page 96. 

Two f i lms are used, one for each row 
of four lenses. Each f i lm passes in success­
ion the four lenses in one row, and a 
special f i lm-feed mechanism al lows the 
whole area of the f i lm to be used. The 
eight v iews can then be projected s imul ­
taneously onto the table. Each f i lm is 

70 mm x 300 m and can record about 
800 photographs. 

On the scanning and measuring table, 
eight object ives (one for each view) are 
connected together, by a system of rods 
which serves two purposes : 1) the eight 
views can be moved together whi le keeping 
the distances between them constant (each 
view can, therefore, be brought d i rect ly 
in front of the operator) ; 2) the views 
can be part ial ly or complete ly super im­
posed in such a way that the centre-to-
centre distances between adjacent views 
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The spark chamber positioned next to the proton 
synchrotron to look at the 'background' radiation. 
A high energy beam is allowed to coast in the 
machine and the spark chamber records particles 
produced by interactions between the beam 
and residual gas in the vacuum chamber. From 
this, the background to be expected at the ISR 
can be deduced — an important piece of infor­
mation before the detectors for ISR experiments 
are built. 

Below are two photographs taken of the spark 
chamber. On the left : a high energy particle 
from beam-gas interactions. On the right: one high 
energy particle and a low energy particle (easily 
scattered by the foils in the chamber) probably 
from induced radio-activity in the accelerator 
components. 

remain equal. The images can be moved 
only in the longitudinal d i rect ion with an 
accuracy which al lows the images of the 
same point on several views to be super­
imposed to within 1 mm. 

There are two assemblies of four projec­
tors juxtaposed in the Gemini , so that the 
two f i lms (from the two rows of four 
cameras) can be projected onto the table. 

Measurement wi l l be made direct ly in 
the image plane and not, as wi th the IEP, 
by moving the f i lm. This means that a 
high-qual i ty opt ical system is required. 

Two possible measuring systems have 
been considered : in the first, measure­
ment is made in bipolar coordinates ; in 
the second (already marketed under the 
name of 'D-Mac Pencil Follower') measure­
ment is made in Cartesian coordinates. 

Orders for the Gemini wi l l be placed by 
CERN (four), University College, London 
(three) and Aachen (two). Further orders 
wi l l probably come from Bergen and 
Brussels. There are three other projects 
to develop scanning and measurement 
tables for Gargamel le now on hand, at 

Orsay, at the Ecole Polytechnique de 
Paris and the Institute of Physics of the 
University of Mi lan. 

It wi l l be possible to use most of the 
components of Gemini for the scanning 
and measuring tables of Mirabel le, the 
hydrogen bubble chamber wh ich is being 
buil t at Saclay for Serpukhov. Some modi ­
f icat ions wi l l be needed because Mirabel le 
has three rows, of three cameras and has 
inverted images. 

Looking at the 
background 
A short exper iment on the proton synchro­
t ron, in a series by B.D. Hyams, V. 
Agor i tsas and M. Bott-Bodenhausen, was 
conc luded in the first week of February. 
It used the PS to investigate what might 
be expected from 'background ' radiat ion 
in the intersect ing storage rings. Such 
radiat ion is expected to come predomi­
nantly f rom col l is ions between the beam 
part ic les and residual gas molecules. For 
some exper iments this wi l l s imulate beam-
beam col l is ions and in general it wi l l give 
strong signals or t racks, compl icat ing the 
analysis of beam-beam interact ions. 

Knowing the design f igures for the ISR 
beam intensit ies and for the pressure in 
the vacuum chamber, it is possible to 
calculate the background that can be 
expected. However, before large amounts 
of money are invested in detect ion systems 
for the ISR, it is important to check these 
f igures in a pract ical test under as near 
realist ic condi t ions as possible. 

An opt ical spark chamber was set up 
close to the beam pipe of the PS. Protons 
were accelerated to 22 GeV, and the beam 
was then al lowed to coast at constant 
energy (at the magnet pulse flat-top) 
s imulat ing a stored beam in the ISR. 
During 100 ms of the f lat-top the spark 
chambers could be t r iggered by part ic les 
produced in col l is ions wi th residual gas 
molecules in the pipe (no targets or 
extract ion systems were being used). 

The pressure in the PS was 2 x 10~6 

torr and the beam intensity was 2 x 10 1 1 

ci rculat ing protons. Taking the design 
condi t ions in the ISR as a pressure of 
10" 1 1 torr and an intensity of 4 x 10 1 4 

part ic les in each beam, the results of the 
exper iment can be translated into f igures 
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1. Mr. Willy Spûhler, head of the Federal Political 
Department signing the Agreement establishing 
the European Molecular Biology Conference on 
behalf of the Swiss government. Switzerland 
played an important part in bringing this 
Agreement to the point of signature at CERN 
on 13 February. 

2. The CDC 3800 computer being dismantled for 
transport to Geneva University. 

3. The elegant new control room, built by Sprecher 
and Schuh (Switzerland), of the enlarged power 
house. From this room, the distribution of 
general services such as electricity, compressed 
air, cooling water, etc. throughout the CERN 
site is controlled. The map of the site on the left 
is a general alarm panel which can show the 
location and nature of faults (from a clock which 
has stopped to an outbreak of fire). 
The units of the power house itself are 
also monitored here. The control room came 
into service in January. 

for the ISR. Calculat ing the mass of gas 

traversed and the di f ference in intensity, 

the operat ing condi t ions for the experi­

ment were about 50 t imes worse than can 

be expected at the ISR. Otherwise condi­

t ions were comparab le — the energy, 

beam size and magnet structure were 

simi lar to the ISR. 

The results were ciose to the calculated 

f igures and one brief way of expressing 

them is as fo l lows : 

If the ISR operat ing condi t ions are as 

ment ioned above, then, taking the sensi­

tive t ime of the spark chambers as 2 iis 

each t ime they are t r iggered, a i m 2 spark 

chamber placed next to the beam pipe 

can expect to record one part ic le track 

due to background f rom the ISR about 

once in every three pictures. 

A simi lar invest igat ion using only 

counters was carr ied out in 1965. It 

showed that, as expected, the background 

is strongly d i rect ional — that the part ic les 

from beam-gas col l is ions emerge predomi­

nantly tangent ia l to the c i rcu lat ing beam 

di rect ion. The recent exper iment with 

spark chambers was able to detect part i ­

cles of a much wider range of energies. 

It was possible to see very low energy 

part ic les almost certainly coming from 

induced radio-act iv i ty in the accelerator 

components. 

None of this looks unduly t roublesome 

for the ISR exper iments. It may however 

prove necessary to install some shielding 

far upstream of the interact ion regions 

on both rings to shield the detectors. 

This is because the d i rect ional back­

ground wi l l come predominant ly f rom 

upstream and there the pressure wi l l not 

be as low as in the interact ion regions. 

European Molecular 
Biology Conference 
On 13 February, an agreement was signed 

at CERN by twelve European countr ies 

establ ishing the European Molecular Bio­

logy Conference. This is an important 

development in European co-operat ion in 

the growing f ie ld of molecular biology. 

The f ie ld does not at present cal l for 

very large and expensive items of equip­

ment and some countr ies feel that it is 

not yet appropr ia te to set up a central 
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Laboratory on the model of CERN. There 
is however a need to br ing together sc ien­
tists wi th expert ise in the variety of 
d isc ip l ines which are involved in molecular 
bio logy. Until such a t ime as a central 
Laboratory receives suff ic ient support the 
'Conference' , formal ly establ ished at the 
February meeting (subject to rat i f icat ion), 
goes a good way towards achieving the 
necessary co-operat ion. 

The Agreement states in Ar t ic le II : 
T h e General programme to be carr ied 
out under the responsibi l i ty of the Confer­
ence shall compr ise in the f irst instance : 

(a) provision for t ra in ing, teaching and 
research scholarships ; 

(b) assistance to universit ies and other 
inst i tut ions of higher learning that wish 
to receive visi t ing professors ; 

(c) the establ ishment of study meetings, 
coordinated with the programmes of 
universit ies and other inst i tut ions of 
higher learning and research. 

The execut ion of the General Programme 
is entrusted by the Conference to EMBO.' 

EMBO, the European Molecular Bio logy 
Organizat ion, is a private organizat ion 
centred in Geneva which was set up in 
1963 by many leading molecular biologists 
in Europe. It has already ini t iated a pro­
gramme along the l ines of Ar t ic le II of the 
Agreement and it is now assured of State 
f inancial support to sustain and intensify 
this work. The f inance wi l l be provided 
by part ic ipat ing countr ies in propor t ion to 
their national income. 

The countr ies who signed the Agreement 
are : Austr ia, Denmark, Federal Republ ic 
of Germany, France, Greece, Italy, Nether­
lands, Norway, Spain, Sweden, Switzer­
land, United Kingdom. 

Computer to Geneva 
A CDC 3800 computer left CERN in 
February to be re-instal led at the Uni­
versity of Geneva. The machine came to 
CERN in September 1966 as part of the 
temporary manoeuvres to sustain the 
comput ing capaci ty on the site dur ing the 
teething-troubles of the CDC 6600. The 
need for the computer was removed when 
the CDC 6400 arr ived. 

At the same t ime, the Canton of Geneva 
was interested in acquir ing a large 
computer for use by the University of 
Geneva and by the cantonal adminis­
t rat ion. (The computer had a tr ial run for 
the administrat ion when it was used in 
October 1967 to count the votes recorded 
in the federal elections.) 

CERN was able to offer the CDC 3800 
on very favourable terms (4.9 mil l ion Swiss 
francs) and an agreement to purchase the 
computer was signed by the Geneva 
authori t ies in Apri l 1968. 

A few technical detai ls : The CDC 3800 
has a memory of 65 356 words of 48 bits, 
a capaci ty of approximately 1 100 000 
operat ions per second and a reading 
speed of 1 200 punched cards per minute. 
It has 8 tape decks with a transfer speed 
of 120 000 characters per second. 

CERN wi l l cont inue to have a smal l 
amount of t ime (120 hours per month) on 
the computer until the end of 1970. 

Concerts at CERN 
Fol lowing a long-establ ished t radi t ion, 
CERN is organizing in 1969 a series of 
concerts to be held in the large audi tor i ­
um. The concerts are open not only to 

CERN staff and their fami l ies but to 
anyone in Geneva. As in previous years, 
they wi l l involve close col laborat ion wi th 
the Radio Suisse Romande who wi l l record 
the concerts to be broadcast on the radio. 

The concerts wi l l be given by a variety 
of chamber music groups present ing a 
variety of composi t ions. The programme 
is as fo l lows : 

31 March The Lasalle Str ing Quartet — 
works by Purcel l , Rosenberg, 
Haydn and Schubert 

15 Apr i l The Geneva Wind Octet — 
works by Rosett i , Telemann. 
Haydn, Fash and Beethoven 

6 May Lionel Rogg on the harps ichord 
— works by Bach, Handel and 
Couper in 

20 May The Geneva Str ing Quartet wi th 
the pianist Denise Duport Cel l ich 
and bass M.J. Staempfl i — works 
by Mart inu, Mart in and Schônberg 

3 June The Charles Ravier ORTF poly­
phonic ensemble — programme 
to be arranged. 

Seats may be reserved at a pr ice of 5 
f rancs each concert or 20 francs a season 
t icket for 5 concerts. 

For s ingle t ickets, contact the Personnel 
Associat ion (tel. 4198 11, extension 2819) 
and for season t ickets, contact Mr. Adam 
(tel. 41 98 11, extension 2317). 
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