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CERN Courier Archive: 1970
A L O O K B A C K  T O  CERN C O U R I E R  V O L .  8 ,  A P R I L  1970,  C O M P I L E D  B Y  P E G G I E  R I M M E R

Mirabelle, the large hydrogen bubble 
chamber built by the Elementary Particle 
Physics Department of the CEA, the French 
Atomic Energy Commission, is being 
dismantled for removal to Serpukhov’s 
76 GeV accelerator, where experiments 
with the chamber are due to start from the 
middle of 1971.

In 1966, a Franco–Soviet agreement 
was signed specifying that a large bubble 
chamber would be built at Saclay and 
installed at Serpukhov for collaborative 
experiments. It gave French physicists the 
possibility of working with the highest 
energy accelerator in the world while 
allowing Soviet scientists to profit from 
Saclay’s considerable experience in the field 
of bubble chamber construction, shown in 
the table.

The agreement laid down that the chamber, 
which costs 37 million French francs, would 
be operated at Serpukhov for at least five 
years by French staff, while, in return, teams 
of French physicists would take part in the 
experiments in mixed teams. 

Mirabelle weighs 2000 tonnes, and the 
total weight, including all the auxiliary 
equipment, is 3600 tonnes. Dismantling, 
transporting and reassembling such a 
huge assembly is a labour of Herculean 
proportions and will take a year to complete. 
The equipment will be taken from Paris to 
Le Havre by road, from there to Leningrad 
by boat, and then by train to the experimental 
hall at Serpukhov. 

Once Mirabelle is operating, a small 
colony of fifty families from Saclay will 
be housed in the village of Protvino, near 
Serpukhov. Together with the families of 
scientists taking part in joint experiments, 
there will be a total of almost 250 French 
people. Saclay has given particular attention 
to this problem of “transplantation”.

The families will be distributed in blocks 
of flats in which local people also live. An 
infants’ school has been set up, integrated 
into a local Russian school, with its operating 
costs shared between the French Ministry 
of Education and the CEA. Two French 
teachers are to be employed initially. To 
make it easier for the children to become 
adapted to their new surroundings, they will 
receive lessons in Russian from a Russian 
teacher.

 ● Compiled from texts on pp118–119.

European Molecular 
Biology Conference
A very successful session of the European 
Molecular Biology Conference was held 
at CERN on 6–8 April. For the first time 
the Conference was meeting “formally”, as 
sufficient European governments had ratified 
the agreement setting up the Conference for 
it to move from provisional to formal status. 

Before the creation of the Conference, the 
European Molecular Biology Organization 
(EMBO) and individual scientists had been 
urging that a European Laboratory for 
Molecular Biology should be established to 
bring together the many disciplines involved 
in the pursuit of molecular biology. Similar 
to the way in which CERN operates, the 

Laboratory is seen as a research centre 
with limited “permanent” scientific staff, 
to which visiting scientists would come to 
carry out experiments in a multi-disciplinary 
environment with first-class equipment and 
then return to their home countries. 

A new detailed proposal concerning the 
establishment of such a Laboratory was 
presented to the Conference and was warmly 
welcomed. It has not yet been examined 
by the governments but there is a strong 
conviction in the scientific community that 
such a Laboratory is of vital importance for 
the future of molecular biology in Europe. 
The Conference set up a Working Group to 
pursue the study of the proposed Laboratory 
and to make recommendations at its session 
on 26–27 November 1970.

 ● Compiled from texts on p117.

Mirabelle is ready to move

Compiler’s Note 
The EMBO was founded in 1964, with 140 nominated scientists, to set 
the highest standards for European research and training in the life 
sciences. Today the 1500 or so members, elected annually on scientifi c 
merit, include 57 Nobel laureates.

In 1969, EMBO formed its conference as the organization’s 
intergovernmental funding body and fulfilled its second founding 
mandate in 1974 when the European Molecular Biology Laboratory 
(EMBL) was established in Heidelberg, Germany. At present, the 
laboratory is supported by 20 European countries, plus Australia as an 
associate member. It now operates from fi ve sites: the main laboratory in 
Heidelberg and outstations for bioinformatics in Hinxton (UK), structural 

biology in Grenoble (France) and Hamburg (Germany), and mouse biology in Monterotondo (Italy).
While the Saclay/Serpukhov collaboration was getting underway, a second CERN/Serpukhov 

experiment was being prepared at the 76 GeV proton synchrotron. The Antonov 22 cargo plane (see 
cover thumbnail) that transported some of the equipment to Moscow attracted a great deal of attention 
at Geneva airport in early April.
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First op. Useful volume Operated at

1957 1 litre (a model known as ME3 in which tracks were fi rst photographed) Saclay

1959 3 litre (20 cm long) Saclay

1959 25 litre (35 cm long) Saclay

1960 70 litre (50 cm long) Saclay

1961 70 litre (81 cm long) CERN

1962 300 cm3 (Model ME5, installed as a target inside a heavy liquid chamb.) Saclay

1964 130 litre (81 cm long) DESY

1964 180 litre (81 cm long) Rutherford

1966 7000 litre (The Mirabelle prototype known as ME6) Saclay

1969 7000 litre (Mirabelle) Saclay/Serpukhov
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LHC experiments

Three years after resuming operation at a centre-of-mass energy 
of 7 TeV in 2010 and ramping up to 8 TeV last year, the LHC is now 
taking a break for its first long shutdown, LS1 (CERN Courier 
March 2012 p26). During the long period of highly successful run-
ning, the CMS collaboration took advantage of the accelerator’s 
superb performance to produce high-quality results in a variety 
of physics analyses, the most significant of which being the joint 
discovery with ATLAS of a new, Higgs-boson-like particle in July 
2012 (CERN Courier September 2012 p49). 

Now, as the LHC teams prepare the machine for running from 
2015 onwards at a higher centre-of-mass energy (13–14 TeV) and 
with increasing luminosity, the collaboration will continue to be 
busy maintaining and consolidating the CMS subdetectors and 
making sure that they can handle the collider’s improved perfor-
mance. For several systems, this will involve making provision 
for upgrades to be implemented later in the detector’s lifetime. 
Point 5, the home of the CMS detector and control room, will see 
a busy LS1.

Tracker climate control
Perhaps the biggest priority for CMS is to reduce the effects of 
radiation damage on the performance of the Tracker. The CMS 
tracking system forms the innermost subdetector and fits snugly 
round the LHC beampipe. It must withstand an onslaught of some 
1010 particles a second and the aggressive field of mixed radiation 
that this produces. The only way to mitigate against the progressive 
effects of this irradiation is to operate the Tracker at a lower tem-
perature than the present few degrees Celsius – perhaps as much 
as 30° C lower. It is crucial that the Tracker will run under these 
conditions over the next decade, during which a replacement will 
be designed and built. The issue here is two-fold: on the one hand, 
the Tracker coolant must run at a lower temperature; on the other, 
there can be no condensation on the cooling circuits and detec-
tors, which will be much colder than before, and that is a matter of 
controlling humidity.

Because the Tracker will not be in an hermetically sealed environ-
ment, despite an intensive programme of improvement, the humidity 
inside it will have to be controlled by blowing in dry gas to force out 
all of the water vapour. In addition to the Tracker itself, the nearby 
coolant pipes – which will also be at low temperature because of the 
coolant – are not well insulated. The collaboration will have to make 
sure that the detector and nearby pipework are dry, to avoid conden-
sation and the growth of ice, which can inflict major damage.

CMS prepares for 
the future
There will be no rest at Point 5, site of the CMS 
detector, during the long shutdown. 

▲

Left: Disc three, equipped with the muon chambers for the third muon station, could be preassembled on the surface; it was lowered 
by heavy-lifting crane in November 2006. The fourth muon station, to be mounted on the opposite side of disc three, and the fourth 
(shielding) disc will have to be assembled in situ.

Before (top) and after: A fourth layer of muon chambers (light 
grey) will be mounted on the third shielding disc (red) in the 
endcap muon system at both ends of the CMS detector.
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