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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 .  10,  D E C E M B E R  1970,  C O M P I L E D  B Y  P E G G I E  R I M M E R

Five years at CERN

Firsts at Argonne and Batavia...

...and a last?

 ● Taken from p378.

 ● Taken from pp388–389.  ● Taken from p391.

 ● Taken from p392.
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A cluster of people around the controls of the 
Batavia 200 MeV linac when it produced its 
fi rst full energy beam in the early hours of 
1 December. In the foreground are R Rihet, 
R Goodwin, E Hubbard and M Shea. 
(Photo NAL.)

During a dinner with Council delegates on 
the night of 22 December, Bernard Gregory 
(left) receives an album of photographs from 
Professor Amaldi, recording some of the 
major events of his fi ve years as 
director-general of CERN. On the right is his 
successor, Professor Jentschke.

A small, just about portable, radiation 
detector, known as the Albatros I Neutron 
Monitor, has been designed by the Radiation 
Physics section at Batavia to monitor fast 
neutrons, which are usually the most serious 
radiation hazard in personnel-occupied 
areas when a high-energy accelerator is 
operating (in certain areas high-energy 
muons may also be a problem, but for most 
areas neutrons are the most troublesome). 
      The meter can be read in dose rate or in 
occupation time per day. The total 
integrated neutron dose is also recorded. An 
audible signal sounds when the dose rate 
exceeds 50 mRem/hr. The unit operates 
either on a battery pack or on AC power. It 

weighs approximately 10 kg (221 lbs). 
      Other attractive features in the 
photograph are exclusive to Batavia. 
(Photo NAL.)

The fi rst photograph of a neutrino 
interaction in pure hydrogen, recorded in the 
12 foot hydrogen bubble chamber at 
Argonne. The sketch illustrates the analysis 
of the event. A neutrino enters from the 
bottom of the picture and interacts with a 
proton at the hydrogen nucleus to yield a 
positive pion, a proton and a muon.

Compiler’s Note 
Another year, et 
plus ça change ...
     In 1970, just as 
in 1969, Hildred 
Blewitt was the only 
female pictured in 
CERN Courier who 
could unequivocally 
be identifi ed as a 
scientist/engineer 
(see CERN Courier 

November 2013). Buried among hundreds of 
photos of men of all kinds were about a dozen that 
featured women: a couple of data aides, a few 
secretaries, possibly a technician, a wife or two, 
a pair of ladies helping out in the ground-breaking 
dig for the Batavia main ring, and Margaret 
Thatcher visiting CERN as UK secretary of state 
for education and science. This count excludes 
females embellishing commercial adverts and the 
young lady shown here alongside a laboratory-
developed instrument. We wouldn’t get away 
with that kind of presentation these days! Even 
in the scene on the December 1970 cover (see 
thumbnail), there are only two people who are 
defi nitely identifi able as women in the CERN 
crowd that gathered to bid farewell to departing 
director-general Bernard Gregory. 
     So, how far have we come? Well, certainly 
more women feature in CERN Courier photos 
these days but what about actual CERN 
numbers? In 1970, 11% of the 2970 staff 
members were female. In 1990 the proportion 
had fallen to 10% out of 3140, but climbed to 
21% out of 2430 by 2010. 
     At the last census in 2012, 20% of CERN’s 
2510 staff members were female. They were at 
roughly half-strength pro rata in the scientifi c 
and technical sectors: 10% among research 
physicists, 13% of applied physicists, 11% in 
computing and 14% in engineering. However, 
in administration women were punching very 
successfully above their statistical weight, 
comprising 52% of professional administrators, 
94% of administrative assistants and 54% of the 
clerical staff.
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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

researchers using nASA’s chandra X-ray 
observatory have found evidence that the 
normally dim region close to the supermassive 
black hole at the centre of the Milky Way 
fl ared up with at least two luminous outbursts 
during the past few hundred years. This 
was deduced from the light echoes of these 
outbursts on nearby gas clouds. 

The motion of the stars at the centre of 
the Galaxy – which is seen from earth as 
the Milky Way – has indicated the existence 
of a black hole with a mass of about four 
million times that of the Sun at the position 
of the radio source Sagittarius A*, or Sgr A* 
(CERN Courier November 2012 p15). This 
supermassive black hole is remarkably 
quiescent with an X-ray luminosity only 
about 10 orders of magnitude below the 
emission of active galactic nuclei. To explain 
such a weak emission, theorists developed a 
new class of models for which gas accretion 
onto a black hole would be radiatively 
ineffi cient. Nevertheless, despite its low 
emission, Sgr A* displays some activity in 
the form of fl ares. These occur almost daily 
and last less than about an hour. During 
a fl are, the fl ux increases by a factor that 
ranges from a few to about a hundred at most, 
well below the emission potential of such a 
massive black hole.

X-ray astronomy began only 50 or so 
years ago, but there are ways to probe the 
earlier activity of this apparently dormant 
giant. one of them is to observe the X-ray 
emission of gas clouds surrounding the 
supermassive black hole. An outburst from 
Sgr A* could be refl ected by the clouds 
towards Earth. The refl ected light would 
then replay the original event with a delay, 
just as sound echoes reverberate long after 
the original noise was created. A beautiful 
example of such a light echo was witnessed 
around the fl aring star V838 Monocerotis 
(Picture of the Month, CERN Courier June 
2003 p13 and May 2005 p13).

A group of French astrophysicists with 
colleagues from the uS and Germany 
used the high-resolution images from the 
chandra satellite to investigate the past 
activity of Sgr A*. in data collected from 
1999 to 2011, the team – led by Maïca Clavel 
from the AstroParticle and cosmology 
(APC) laboratory in Paris – observed strong 
variations of the X-ray emission of clouds 
located near the Galactic centre. The X-ray 
echoes suggest that Sgr A* would have been 

at least a million times brighter had it been 
observed during X-ray outbursts of the past 
few hundred years.

This is the fi rst time that astronomers have 
seen both increasing and decreasing X-ray 
emission in the same structures. Because 

the change in X rays lasts for only two years 
in one region and more than 10 years in 
others, this new study indicates that at least 
two separate outbursts were responsible 
for the light echoes observed from Sgr A*. 
These were likely to have been produced 
when large clumps of material – possibly 
from a disrupted star or planet – fell into the 
black hole. Some of the X rays produced by 
these episodes would then have produced 
X-ray fl uorescence emission in gas clouds a 
hundred light years away from the black hole. 

This study suggests that the recent 
quiescence of Sgr A* is only temporary and 
that the Milky Way’s black hole can fl are up 
whenever enough matter approaches its event 
horizon. During the past summer, a cloud of 
gas was observed to have been ripped apart by 
the tidal forces near Sgr A*. it remains to be 
seen how much X-ray radiation the accretion 
of some of this gas might produce in the 
coming months. A much stronger past activity 
of the nucleus of the Galaxy is also suggested 
by the detection by the Fermi Space Telescope 
of the two huge gamma-ray bubbles blown 
out on both sides of the Milky Way (CERN 
Courier January/February 2011 p11).

 ● Further reading 
M Clavel et al. 2013 A&A  558 A32.

Picture of the month

Look at the sky on Christmas Eve 
and you might see this comet 
called ISON. “Might”, because 
astronomers are still speculating 
whether the comet’s nucleus 
is big enough to survive its 
closest passage to the Sun on 
28 November or whether it will 
disintegrate. In this respect, this 
Hubble Space Telescope image 
taken on 9 October when ISON was 
inside Mars’s orbit is reassuring. 
There is no sign of fragmentation 
and the coma or head surrounding 
the comet’s nucleus is symmetric 
and smooth. The comet’s coma 
appears cyan, due to ionized gas, 
while the tail is reddish from dust 
streaming off the icy nucleus under the pressure of sunlight. The closest approach to Earth will be 
on 26 December at a distance of 64 million km. (Image credit: NASA, ESA, and the Hubble Heritage 
Team (STScI/AURA).)

Light echoes reveal black hole’s violent past 

Composite false-colour image of the centre of 
the Milky Way hosting the supermassive 
black hole Sgr A*. The infrared view by 
Hubble shows stars (yellow) and gas (pink), 
whereas Chandra’s X rays reveal hot gas 
(blue). (Image credit: X-ray – NASA/UMass/D 
Wang et al., IR – NASA/STScI.)
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Accelerators

Mention ceSAr today in accelerator circles and the likely reac-
tion will be “caesar who?” However, the ceSAr we are writing 
about was not a person. it was the cern electron Storage and 
Accumulation ring – a small machine, just 24 m in circumfer-
ence, but of decisive importance for the direction in which cern’s 
accelerators evolved. To understand why, we have to go far back in 
CERN’s history, to well before the fi rst beam in the 26 GeV Proton 
Synchrotron (PS).

In 1956, when components for the PS were starting to be assem-
bled, thoughts were already turning to what should come after. So 
in 1957, a group was constituted within the PS Division for research 
on new ideas for high-energy accelerators. An intensive exchange 
on such ideas ensued between cern, the uS and novosibirsk (in 
what was then the USSR). Theoretical studies were supplemented 
by building prototypes for experimental studies and plans were 
made for entire model accelerators. 

Apart from accelerators with energies well beyond that of the 
future PS, the concept of colliding beams – where the centre-of-
mass energy would be orders of magnitude higher than achievable 
with beams on stationary targets – was gaining interest. The prob-
lem, however, was in obtaining suffi cient beam intensity. The novel 
idea of “beam stacking”, i.e. accumulation of many beam pulses of 
low intensity into a beam of high intensity, pioneered by a group at 
the Midwestern University Research Association (MURA) in the 
uS, showed the way to go. 

The PS started up brilliantly in November 1959, soon far exceed-
ing its design intensity of 1010 protons per pulse and promising to go 
much further (CERN Courier December 1999 p15). That opened 
the possibility for the PS to be the injector for a proton–proton col-
lider consisting of two synchrotron rings, in which successive PS 
pulses would be accumulated through beam stacking at 26 GeV, 
without the need for further acceleration. However, experience 
with beam stacking needed to be gained and important aspects of 
the collider rings had to be verifi ed experimentally. To this end, the 
design of a small strong-focusing synchrotron-type model started 

in 1960 –and so CESAR was conceived. 
As a model, ceSAr had to be small – 24 m in circumference – 

and yet the particles had to be highly relativistic, which meant the 
use of electrons. on the other hand, effects from synchrotron radia-
tion had to be negligible, which meant low magnetic fi elds – 130 G 
(13 mT) in the bending magnets – and a corresponding kinetic 
energy of 1.75 MeV. The 2 MV van de Graaff generator already 
ordered for the fi xed-fi eld alternating-gradient (FFAG) model that 

cern had previously intended 
to build therefore fi tted the bill 
as injector.

In 1961, the group that had 
been formed in 1957 was 
extended to become the Accel-
erator research Division. it had 
groups to design the intersect-
ing Storage Rings (ISR) and the 
300 GeV machine, which was to 
become the Super Proton Syn-
chrotron. The ceSAr group 

CESAR: CERN’s fi rst 
storage ring
Fifty years ago, on 18 December 1963, the 
fi rst beam circulated in the small machine that 
set CERN on course to the Intersecting Storage 
Rings and, ultimately, the LHC.

Fig. 1. The CESAR machine in its fi nal state.

▲

Experience with 
beam stacking 
needed to be gained 
and important 
aspects of collider 
rings verifi ed.
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ACCELERATORS AND BEAMS, TOOLS 
OF DISCOVERY AND INNOVATION

This 36-page booklet explains accelerators and 
beams in simple language and is illustrated with many 

great photos and figures.  

Accelerator applications are described.  

Copies of the new 4th edition (published 2013)  
are now available.

Accelerators and Beams is an excellent resource for 
explaining to students how physics affects our lives. 
It shows career opportunities that are not widely 

known and can encourage students to study physics.

The booklet is published by the APS Division of 
Physics of Beams. Please take a look at it on-line, 

http://www.aps.org/units/dpb.  A limited number of 
hard copies are available at no charge. 

If you are interested contact Ernie Malamud,  
malamud@mailaps.org.
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