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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 ,  A N D CH IPP,  U N I V E R S I T Y  O F  Z U R I C H

A new study confi rms the potential hazard 
of nearby gamma-ray bursts (GRBs), and 
quantifi es the probability of an event on 
Earth and more generally in the Milky Way 
and other galaxies. The authors fi nd a 50% 
chance that a nearby GRB powerful enough 
to cause a major life extinction on the planet 
took place during the past 500 million years 
(Myr). They further estimate that GRBs 
prevent complex life like that on Earth in 
90% of the galaxies. 

GRBs occur about once a day from 
random directions in the sky. Their origin 
remained a mystery until about a decade 
ago, when it became clear that at least some 
long GRBs are associated with supernova 
explosions (CERN Courier September 2003 
p15). When nuclear fuel is exhausted at the 
centre of a massive star, thermal pressure 
can no longer sustain gravity and the core 
collapses on itself. If this process leads to the 
formation of a rapidly spinning black hole, 
accreted matter can be funnelled into a pair 
of powerful relativistic jets that drill their 
way through the outer layers of the dying 
star. If such a jet is pointing towards Earth, its 
high-energy emission appears as a GRB.

The luminosity of long GRBs – the most 
powerful ones – is so intense that they are 
observed throughout the universe (CERN 
Courier April 2009 p12). If one were to 
happen nearby, the intense fl ash of gamma 
rays illuminating the Earth for tens of seconds 
could severely damage the thin ozone layer 
that absorbs ultraviolet radiation from the 

Sun. Calculations suggest that a fl uence of 
100 kJ/m2 would create a depletion of 91% of 
this life-protecting layer on a timescale of a 
month, via a chain of chemical reactions in the 
atmosphere. This would be enough to cause a 
massive life-extinction event. Some scientists 
have proposed that a GRB could have been at 
the origin of the Ordovician extinction some 
450 Myr ago, which wiped out 80% of the 
species on Earth. 

With increasing statistics on GRBs, a new 
study now confi rms a 50% likelihood of a 
devastating GRB event on Earth in the past 
500 Myr. The authors, Tsvi Piran from the 
Hebrew University of Jerusalem and Raul 
Jimenez from the University of Barcelona 
in Spain, further show that the risk of life 
extinction on extra-solar planets increases 
towards the denser central regions of the 
Milky Way. Their estimate is based on the 
rate of GRBs of different luminosity and 
the properties of their host galaxies. Indeed, 
the authors found previously that GRBs are 
more frequent in low-mass galaxies such as 
the Small Magellanic Cloud with a small 

fraction of elements heavier than hydrogen 
and helium. This reduces the GRB hazard in 
the Milky Way by a factor of 10 compared 
with the overall rate.

The Milky Way would therefore be among 
only 10% of all galaxies in the universe – 
the larger ones – that can sustain complex 
life in the long-term. The two theoretical 
astrophysicists also claim that GRBs prevent 
evolved life as it exists on Earth in almost 
every galaxy that formed earlier than about 
fi ve-thousand-million years after the Big 
Bang (at a redshift z > 0.5). Despite obvious, 
necessary approximations in the analysis, 
these results show the severe limitations set 
by GRBs on the location and cosmic epoch 
when complex life like that on Earth could 
arise and evolve across thousands of millions 
of years. This could help explain Enrico 
Fermi’s paradox on the absence of evidence 
for an extraterrestrial civilization.

 ● Further reading 
T Piran and R Jimenez 2014 Phys. Rev. Lett. 113 
231102.

Picture of the month

This image from the Atacama Large Millimeter/submillimeter Array 
(ALMA), located high in the Chilean Andes, reveals an unprecedented 
view of a planet-forming disc around a young star. The major systems 
of ALMA, which consists of 54 antennas with 12-m dishes and 
12 smaller 7-m dishes, were completed in early 2013 (CERN Courier 
May 2013 p43). This fi rst-released image from ALMA with the antennas 
in the near-fi nal confi guration is the sharpest picture ever made at 
submillimetre wavelengths, and even exceeds the resolution achieved 
with the Hubble Space Telescope (Picture of the month, CERN Courier 
November 2011 p13). By showing concentric bright rings separated 
by gaps around the star HL Tauri, the image suggests that ALMA is 
witnessing the formation of planet-like bodies in this stellar disc, 
about 450 light-years away. Seeing such features in a star that is only 
one-million years old has astounded ALMA’s scientists, and could 
revolutionize theories of planetary formation. (Image credit: ALMA 
(ESO/NAOJ/NRAO).)

Gamma-ray bursts are a real threat to life
Artist’s rendering of a GRB, 
where life-damaging gamma 
rays are produced by two 
relativistic jets powered by a 
new-born black hole at the heart 
of an exploding massive star. 
(Image credit: ESO/A Roquette.)
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CERN Courier Archive: 1972
A L O O K B A C K  T O  CERN C O U R I E R  V O L .  12,  J A N U A R Y  1972,  C O M P I L E D  B Y  P E G G I E  R I M M E R

On 9 December, a ceremony was 
held to inaugurate the CERN “Centre 
d’Apprentissage”, with people from 
CERN’s Training and Education Section, 
the apprentices and their supervisors, and 
representatives of the Geneva authorities 
concerned with apprentice training.

Following an initiative of the Geneva 
“Département du Commerce et de 
l’lndustrie”, in 1966 a small number of young 
people began apprentice training at CERN. 
A revision of the training programmes was 
carried out last year, which led to the creation 
of the centre, a specially converted barrack 
fi tted with equipment providing a range of 
practical facilities.

Apprentices can now spend their fi rst 
18 months at CERN following common 

programmes at the centre to supplement 
the theoretical work: in workshop practice, 
technical design and electrical and 
electronics systems. Laboratory assistants 
then do another year and a half covering 
topics such as surface treatment, glass 

blowing, vacuum techniques, etc, as well as 
gaining experience of working in a physics 
group. Those training in mechanics and 
electronics do another two and a half years 
of practical work. 

At the end of the training, the apprentices 
take examinations for certifi cates that 
enable them to move into industry or 
laboratories in member states, or to apply 
for a position at CERN after several years 
experience elsewhere. Though on a modest 
scale, the apprentice scheme is one way of 
using the wide range of expertise at CERN 
in training young people of the region.

 ● Compiled from text on p8.

New home for apprentices

On the move

Inside the new “Centre d’Apprentissage”. 
(Image credit: CERN.)

(Image credit: CERN.) (Image credit: TRIUMF.) (Image credit: USAEC.)

CERN: Left, one of the Big European 
Bubble Chamber (BEBC) protection 
resistors installed in the power-supply circuit 
of the magnet to dissipate the energy stored 
in the superconducting magnet of the bubble 
chamber (up to 750 MJ), should any fault 
send the superconductor “normal”. 

 ● From p11.  

TRIUMF: Middle, the huge lid of the vacuum 
tank of the TRIUMF cyclotron (being built on 
the campus of British Columbia University, 
Vancouver, Canada) being turned for its 
fi nal cleaning. The triangular projections 
are supports on which the lid rests on the 
fl oor. The pips, liberally sprinkled over the 
surface, take the tie rods coming from the 
support structure to prevent the vacuum tank 
collapsing under atmospheric pressure (a load 
of about 2700 tonnes) when it is pumped out. 

 ● From p14.
 

Batavia: Right, one of the last panels of the 
geodesic dome topping the bubble-chamber 
control building at NAL swinging into place. 
As reported previously, these panels are 
constructed from discarded beverage cans 
bonded between layers of strong plastic, 
following an idea by a NAL materials 
specialist. About 120,000 cans are built into 
the completed roof. 

 ● From p41.

Compiler’s Note 
Still on a modest scale, CERN trains six technical and two administrative 
apprentices each year, following codes of practice applicable in Geneva. 
However, young people far and wide benefi t directly or indirectly from the 
rich variety of educational programmes offered by the laboratory. 

At any one time, there can be hundreds of member-state and 
non-member-state students on site: doctoral students stay for 
6–36 months, technical and administrative students for 4–12 months, 
while summer students and CERN openlab students are around for a few 
weeks during the long vacation.

As for physics teachers, there are three-day and three-week 
programmes in English, plus week-long programmes in the mother 

tongue of the participants, currently in more than 25 languages – fi rst languages for about a quarter 
of the world’s population. CERN provides all scientifi c, administrative and technical support, national 
language facilitators, lecturers and guides. The lecture materials and archived video recordings 
constitute a unique resource for teaching physics in schools around the globe.
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