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CERN Courier Archive: 1970
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The amount of computing done at CERN 
doubled annually from 1962 to 1967. 
Since then the growth rate has decreased 
somewhat to a doubling every two years. 
To keep installed capacity in line with the 
foreseeable demand for about the next two 
years, an “interim solution” was completed 
in January. The CDC 6400, which together 
with the CDC 6600 provides the central 
computing service, has been converted into a 
6500 with the addition of a second processor, 
an additional 64 K of core store and some 
peripheral equipment.

 Study groups have looked at computing 
requirements for the coming years, taking 
into account such predictable items as 
the number of bubble chamber pictures, 
the number of events from electronics 
experiments, the number of physicists 
at CERN etc. Their studies show that 
a computer with several times the 
capacity of a CDC 6600 will be needed 
from the beginning of 1972. Beyond 
that requirements are less clear but the 
improvement programme at the 28 GeV 
Proton Synchrotron and the start-up of the 
Intersecting Storage Rings suggest that by 
about 1975 the capacity will need to be about 
10 times that of a CDC 6600. 

Computing Fellowships
CERN has recently extended its long 
established Fellowship programme in particle 
physics. The new programme provides 
opportunities, initially on a modest scale, 
for Member State scientists and engineers to 

participate in aspects of CERN’s work where 
the facilities and expertise are among the 
most highly developed in Europe. The fi eld 
of computers is a predominant example and a 
limited number of scientists can now come to 
CERN on Fellowships for up to two years to 
do computer research.

Computing requirements of the 
Laboratory are often at, or beyond, the limit 
of commercially available equipment and 
systems. This has led to CERN carrying out 
considerable research into developing new 
computing techniques and in applying them 
to physical, mathematical or engineering 
problems.

Looking ahead, CERN is concerned 
with overall computer system design, and 
problems associated with communication 
networks, multi-processor systems, large 
volume permanent storage systems and 
multi-access systems. 

Computing school
This year, for the fi rst time, CERN is 
organizing a “Computing and Data 
Processing School”. It will be held at 
Varenna in Italy and is open to about 
70 young computer scientists and 
high-energy physicists coming principally 
from the CERN Member States.

The initiation of this school, which may 
well become an annual event, recognizes the 
emergence of computer science during the 
past two decades as a subject in its own right. 
It is felt that considerable benefi t will come 
from bringing together computer scientists 

and computer users. Computer scientists will 
appreciate the problems of the experimental 
physicist and may see more clearly the 
lines of research which could ease them; 
experimental physicists will appreciate the 
possibilities and limitations of computers 
by seeing the current state of the art in 
computer science. 

 ● Compiled from texts on pp36–37.

Tower of Babel undermined
Conventional language courses have been 
available at CERN since 1957, under the 
auspices of the Staff Association; nearly 
350 pupils took these courses in 1969. For 
just over a month, a “language laboratory” 
has been in use for those who wish to learn 
English or French or Russian rapidly. Using 
the very latest audio-visual methods, it 
gives a facility, particularly in the fi eld of 
pronunciation, almost unthinkable with more 
conventional systems.  As soon as the project 
became known there was a rush to join and 
over 400 students are now enrolled. 

 ● Compiled from texts on p46.

On computing

The new “language laboratory” at CERN.

Compiler’s Note 
At a time when few universities were offering fully fl edged computer 
science degrees, the insatiable need of high-energy physicists for 
computing power put CERN ahead of the curve. Already primed to tackle 
problems associated with communication networks and multiprocessor 
systems, CERN was fertile ground for the invention of the World Wide 
Web, just 20 years after these articles were written. 

And training? Currently 133 of CERN’s 545 Fellowships are in 
computing, and Uppsala, Sweden, hosted CERN’s 35th Computing 
School in August, 2012. And interdisciplinarians? When Nobel laureate 
Richard Feynman, quantum-computing pioneer, and Nicholas Metropolis, 
Monte Carlo-method pioneer, grew tired of repairing the mechanical 

calculators used by human computers working on the wartime Manhattan Project at Los Alamos, they 
set up a more robust alternative, using IBM punched cards.

C E r N

Visiting CERN in January was R P Feynman, 
who has recently been working on strong 
interaction theory. On 8 January, he packed 
the lecture theatre, as usual, when he gave a 
talk on inelastic hadron collisions and is 
here caught in a typically graphic pose.

 ● Compiled from texts on p10.
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Astrowatch
C O M P I L E D  B Y  M A R C TÜ R L E R ,  I SDC A N D O B S E R V AT O R Y  O F  T H E  U N I V E R S I T Y  O F  G E N E V A

Although the Hubble Space Telescope is 
more than 22 years old, the regular upgrade 
of its instruments preserves intact its 
discovery potential as time goes by. Now, its 
quest to detect the most distant and therefore 
earliest galaxies in the universe is reaching 
new frontiers with two candidates at a 
redshift of around 11. One of them was found 
in the Hubble Ultra Deep Field, the other 
using the light amplifi cation of gravitational 
lensing induced by a cluster of galaxies.

Of all of the scientifi c satellites, Hubble 
is the only one that can be upgraded by 
astronauts. The fourth and fi nal servicing 
mission was conducted in May 2009 with the 
space shuttle Atlantis. One of the two new 
instruments installed was the Wide Field 
Camera 3 (WFC3), which offers a large fi eld 
of view and broad wavelength-coverage 
from ultraviolet to infrared light. These 
characteristics make it an ideal instrument to 
fi nd rare and extremely distant galaxies.

Identifying such galaxies requires looking 
for as long as possible in an apparently empty 
patch of the sky and searching for the faintest 
spots of light that show up in the infrared 
image while being absent in the visible range. 
A remote galaxy will be observed only in 
the infrared because the wavelength of its 
visible radiation has been stretched on its 
journey by the expansion of the universe. 
This redshift, z, is a direct measurement of 
the cosmological distance of a galaxy and it 
can be determined accurately by measuring 
the shift of well identifi ed spectral lines. 
Such a spectroscopic determination is out of 
reach for current instrumentation because 
the galaxies are too faint. A less robust 
alternative is to integrate the light in a series 

of spectral bands with various fi lters and to 
locate the bands on each side of the “Lyman 
break” – a sharp feature that results from 
the absorption of light by neutral hydrogen 
in a star-forming galaxy at wavelengths 
below 91.2 nm, corresponding to the energy 
(13.6 eV) needed to ionize the atom.

A team of scientists co-led by Richard 
Ellis of Caltech and Ross McLure of the 
University of Edinburgh has made new 
observations of the Hubble Ultra Deep 
Field (CERN Courier November 2012 
p15). The study used one additional fi lter 

and undertook much deeper exposures in 
some fi lters to improve the reliability of 
high-redshift determinations. The team 
identifi ed seven galaxies at redshifts above 
8.5 that would represent a previously unseen 
population of galaxies that formed more 
than 13 thousand million years ago, when 
the universe was only about 3–4% of its 
current age. One of the galaxies, designated 
UDFj-39546284, was already a candidate 
for the highest redshift (z around 10) two 
years ago (CERN Courier March 2011 p10). 
The new observations suggest that it is even 
further away, at z = 11.9, unless it is an intense 
emission-line galaxy at z around 2.4. The 
latter possibility can only be ruled out with a 
deep infrared spectrum of the kind that the 
James Webb Space Telescope will provide 
after its planned in 2018.

Another team, led by Dan Coe of the 
Space Telescope Science Institute (STScI) 
in Baltimore, is using a different approach. 
They look for high-redshift objects around 
25 clusters of galaxies observed by Hubble. 
The clusters are used as magnifying 
glasses that have the potential to amplify 
the light of background galaxies by a 
large factor, thanks to strong gravitational 
lensing (CERN Courier April 2008 p11). 
The latest discovery is a galaxy, known as 
MACS0647-JD, with a redshift of 10.8 ± 0.5. 
It seems to be a tiny galaxy with a mass not 
exceeding 1% of the mass of the Milky Way 
and could be one of many building blocks of 
a spiral galaxy like ours.

 ● Further reading 
R S Ellis et al. 2013 ApJ Lett. in press.
D Coe et al. 2013 ApJ  762 32.

Picture of the month

These spectacular jets are the manifestation of an active nucleus in the elliptical galaxy 
Hercules A. The image combines radio observations from the recently upgraded Karl G 
Jansky Very Large Array (VLA) in New Mexico, with a deep Hubble image in visible light. The 
unprecedented details in the jets were achieved by combining VLA images from compact and 
extended confi gurations of the 27 antennae, which each have a diameter of 25 m. The jets 
are traced by synchrotron radiation from electrons spiralling in the ambient magnetic fi eld. 
They span 1.5 million light-years, suggesting continuous ejection over millions of years of 
very-high-energy plasma beams at nearly the speed of light by a supermassive black hole in the 
core of the galaxy. While relativistic effects dim the inner jet in this orthogonal view, they would 
make it appear as a “blazar” – with strong, variable emission up to gamma-ray energies – if 
viewed along the axis of one of the jets. (Image credit: NASA, ESA, S Baum and C O’Dea of RIT, 
R Perley and W Cotton of NRAO/AUI/NSF, and the Hubble Heritage Team at STScI/AURA.)

Hubble reveals earliest galaxies

Hubble image of the galaxy cluster MACS 
J0647.7+7015. The inset is a zoom on a 
background galaxy magnifi ed about eight 
times by the cluster’s gravitational lensing 
effect. This dwarf galaxy is observed as it was 
420 million years after the Big Bang, when the 
universe was 3 % of its current age. (Image 
credit: NASA, ESA, M Postman and D Coe of 
STScI and the CLASH team.)
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