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Black holes at CERN
The world of 
astrophysics has 
recently rocked 
to the news of 
the possible 
identifi cation of 
a “black hole”, 
a collapsed 
star where 

the gravitational pull is so strong that no 
signals can escape. Not to be outdone, we 
have identifi ed seven black holes at CERN. 
Though of less immediate physics interest, 
CERN’s black holes are still impressive. 
They are the shafts being dug on the site 
of the new accelerator, the Super Proton 
Synchrotron. Some of the shafts are now so 
deep that the work under way at the bottom is 
lost in the gloom.

 ● Compiled from texts on p238.

Some like it hot
Experience in remote handling techniques 
is being gathered in the Proton Synchrotron 
PS Division, with a new advanced type 
of “teleoperator” known as Mascot. The 
interest in remote handling techniques 
at CERN and other high-energy physics 
laboratories is to develop expertise, should it 
prove necessary to use remotely controlled 
robots to work in “hot” regions around the 
accelerators, where radiation levels can 

prevent human intervention or make it 
extremely diffi cult.

Already at the PS there have been 
occasions when work in and around the 
vacuum chamber had to be done in relay, so 
that no single person absorbed more than the 
maximum permitted dose. This problem will 
become much worse as the beam intensity 
goes up a factor of fi ve using the Booster.

Robots have been fertile material for 
science-fi ction writers for a very long time, 
but it is only in the past 25 years that their 
development has really got off the ground 
(leaving aside the pre-programmed type 
such as the famous Jaquet-Droz automata). 
Much of the stimulus came from the nuclear 
industry, and the Argonne Laboratory was 
the scene of a great deal of the pioneering 
work. Space programmes are another 
obvious user, with the possibilities of 
doing things like sending teleoperators to 
dig up bits of Mars. Another user is the oil 
industry, where interest centres on sending 
teleoperators to the bottom of the sea to 
exploit oil fi elds at great depths.

In these examples, the teleoperator 
is mainly used to extend man’s normal 
handling abilities into hostile environments. 
However, there is also the potential of greater 
power, greater fi nesse, and of transmitting 
exceptional manipulative skills over great 

distances. Advocates of teleoperators speak of 
the possibility, by the end of the century, of a 
heart surgeon in South Africa (where the more 
voluble seem to reside) carrying out refi ned 
surgery on a patient in Canada by operating 
a miniature slave manipulator via a satellite 
telemetry link. Just as the computer has 
extended man’s brainpower, the teleoperator 
could extend man’s physical power.

 ● Compiled from texts on pp239–240.

On 8 July, CERN’s new, large, central 
computer, a CDC 7600, passed its acceptance 
tests. This required 30 consecutive days of 
operation on CERN’s normal computing 
workload. Over those 30 days the computer 
was “down” due to faults for less than 10% of 
the time and, with a few minor reservations, it 
was then accepted by CERN. Since then, the 
performance has continued to improve.  ● Compiled from texts on p232.

CDC 7600 passes acceptance tests
Part of the large hall of the new computer 
centre. It houses the CDC 7600 (seen in the 
upper left-hand corner) and a CDC 6400, 
which serves as a front-end machine 
channelling computing to and from the 
7600. (Image credit: CERN 135.8.72.)

Above: 45-m underground, work begins on 
cutting a tunnel between two shafts on the 
SPS site. In this tunnel the “Mole” will be 
assembled to burrow around the 7-km 
circumference of the machine. Seeing the 
light, construction workers watch the 
camera pointed to the top of a shaft. (Image 
credit: CERN 60.8.72.)

The teleoperator Mascot in action, 
checking one of its own pulses. Movements 
of the operator are followed by the slave 
unit. (Image credit: CERN 99.8.72.)

Compiler’s Note 
The computer- 
centre equipment 
shown is well 
known to have 
had the computing 
power of a 
smartphone or 
two, at a multi-
million-dollar cost 
that needed the 
approval of CERN’s 

Finance Committee. Less recalled are the real 
estate, life-support systems and running-in time 
required by those behemoths. 

As for running-around times, the Super 
Proton Synchrotron Mole spent two years 
digging the 7-km tunnel. In 1985, three Moles 
started excavating the 27-km ring for the Large 
Electron–Positron collider – Europe’s largest 
civil-engineering project prior to the Channel 
Tunnel – and completed the work in three years. 
Started in 1988, the triple-bore 51-km Channel 
Tunnel was constructed by 11 Moles in six years.
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Light sources

Synchrotron-light sources have become an essential 
tool in many branches of medicine, biology, physics, 
chemistry, materials science, environmental studies 
and even archaeology. There are some 50 storage-
ring-based synchrotron-light sources in the world, 
including a few in developing countries, but none 

in the Middle East. SESAME is a 2.5-GeV, third-generation light 
source under construction near Amman. When it is commissioned 
in 2016, it will not only be the fi rst light source in the Middle East, 
but arguably also the region’s fi rst true international centre of 
excellence.

The members of SESAME are currently Bahrain, Cyprus, 
Egypt, Iran, Israel, Jordan, Pakistan, the Palestinian Authority 
and Turkey (others are being sought). Brazil, China, the European 
Union, France, Germany, Greece, Italy, Japan, Kuwait, Portugal, 
the Russian Federation, Spain, Sweden, Switzerland, the UK and 
the US are observers. 

SESAME will 
 ● foster scientifi c and technological capacities and excellence in 

the Middle East and neighbouring regions, and help prevent or 
reverse the brain drain; and

 ● build scientifi c links and foster better understanding and a cul-
ture of peace through collaboration between peoples with different 
creeds and political systems.

The origins of SESAME
The need for an international synchrotron light-source in the 
Middle East was recognized by the Pakistani Nobel laureate Abdus 
Salam, one of the fathers of the Standard Model of particle phys-
ics, more than 30 years ago. This need was also felt by the CERN-
and-Middle-East-based Middle East Scientifi c Co-operation group 
(MESC), headed by Sergio Fubini. MESC’s efforts to promote 
regional co-operation in science, and also solidarity and peace, 
started in 1995 with the organization in Dahab, Egypt, of a meeting 
at which the Egyptian minister of higher education, Venice Gouda, 
and Eliezer Rabinovici of MESC and the Hebrew University in 
Israel – and now a delegate to the CERN and SESAME councils – 

took an offi cial stand in support of Arab–Israeli co-operation.
In 1997, Herman Winick of SLAC and the late Gustav-Adolf 

Voss of DESY suggested building a light source in the Middle East 
using components of the soon-to-be decommissioned BESSY I 
facility in Berlin. This brilliant proposal fell on fertile ground 
when it was presented and pursued during workshops organized 
in Italy (1997) and Sweden (1998) by MESC and Tord Ekelof, 
of MESC and Uppsala University. At the request of Fubini and 
Herwig Schopper, a former director-general of CERN, the Ger-
man government agreed to donate the components of BESSY I to 
SESAME, provided that the dismantling and transport – eventu-
ally funded by UNESCO – were taken care of by SESAME

The plan was brought to the attention of Federico Mayor, then 
director-general of UNESCO, who called a meeting of del-

egates from the Middle East 
and neighbouring regions at 
the organization’s headquar-
ters in Paris in June 1999. The 
meeting launched the project 
by setting up an International 
Interim Council with Schopper 
as chair (CERN Courier March 
2000 p17). Jordan was selected 
to host SESAME, in a competi-
tion with fi ve other countries 

SESAME: a bright hope for 
the Middle East
SESAME – Synchrotron-light for Experimental 
Science and Applications in the Middle East – 
will be the region’s fi rst light source.

The SESAME building, 35-km north-west of Amman, seen with 
its new roof in May 2015. (Image credit: CERN-PHOTO-201504 
-069-15.)

▲

SESAME will be 
arguably the Middle 
East’s fi rst true 
international centre 
of excellence.
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