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TONIGHT’S half-hour talk begins 
at 7.15pm, when Amaury Triaud 

will tell us about using the Moon to 
detect life elsewhere. It will be fol-
lowed by an opportunity to observe 
if (and only if…) the weather is clear.

The Cambridge Astronomical 
Association (CAA) will provide a 
floorshow relaying live images from 
three modern telescopes. The IoA’s 
Northumberland and Thorrowgood 
telescopes will also be open for ob-
serving, along with the new 16-inch 
telescope in its own dome.

If we’re unlucky and it’s cloudy, 
we’ll offer you a cup of tea after the 
talk as compensation, and the CAA 
will provide further astro-information 
in the lecture theatre for those who 
want to stay on.

Also, Stargazing Live is back on 
BBC2 this week. We will hold an extra 
open evening on Saturday 16th 
January, 6.30–8.30pm, with talks 
on in the lecture theatre and, if it’s 
clear, observing out on the lawns.
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If you have any questions, suggestions or 
comments about the IoA Open Evenings, 
please get in touch with either Carolin 
Crawford at csc@ast.cam.ac.uk or Sonali 
Shukla at sshukla@ast.cam.ac.uk. We tweet 
current astro-news and events as IoACOA.

www.ast.cam.ac.uk/public

THE DISCOVERY of the most massive 
cluster of galaxies in the early Universe 
has been announced.  

Lying 10 billion light-years away and 
comprising thousands of individual 
galaxies, the cluster is so distant that 
we are observing it when the Universe 
was only 3.8 billion years old—about 
a quarter of its present age. The whole 
system is over a thousand times more 
massive than the Milky Way.

Galaxy clusters are the largest 
objects in the Universe bound together 
by gravity. Their sheer size suggests 
they should take several billion years 
to form, so to detect such a massive 
cluster existing so early presents a 
challenge to our current under-
standing of how such 
huge structures 
form and 
evolve.

About 90% of the mass of the 
cluster is in the form of dark matter, an 
unknown type of matter that can only 
be detected by the way its gravity pulls 
on normal matter composed of atoms.

The cluster appears to be disrupted, 
with the core of the hot intra-cluster 
medium displaced slightly from the 
centre of the cluster. This suggests 
there has been a recent (within the 
past 500 million years…) merger with 
another nearby developing cluster.

Such an interaction would cause 
the hot gas to slosh around, like wine 
in a glass that is tipped from side to 
side. Therefore it would seem that 
mergers with other groups and clus-

ters of galaxies have played an 
important part in this 

young cluster’s 
rapid forma-

tion.

Ancient colossus: Heaviest galaxy 
cluster in early Universe found

Amaury Triaud
Using the Moon to Detect Life

This multi-
wavelength 
image shows the 
galaxy cluster IDCS 1426, 
in X-rays recorded by the Chandra X-ray 
Observatory (blue), visible light observed by 

the Hubble 
Space Telescope 

(green), and infrared 
light detected by the Spitzer 

Space Telescope (red). Image: NASA/CXC/
Missouri/M. Brodwin et al./STScI/JPL-Caltech
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BOW SHOCKS have been found to mark which stars 
are speeding through interstellar space. 

All the stars in the Milky Way are rotating fast 
around its centre. However, there is the odd star that 
hurtles through space differently, travelling at over 30 
km/s relative to its surroundings.

As such stars plough through the interstellar 
medium, material piles up in front of them to form a 
curved bow shock, which warms up and then glows 
with infrared light that can be detected.

Both the speed and mass of the stars contribute to 
the size and shape of the bow shocks, which scientists 
have used to spot the speedy stars, and to amass a 
comprehensive sample of such objects.

Over 95% of the runaways were found to be hot 
massive stars; these are thought to start life either 
as one of a binary system that gets blown off-course 
when its companion explodes, or as a solitary star 
that has been flung off by the combined gravitational 
forces in a crowded stellar neighbourhood.

Curiously, one of the new objects was discovered to 
be a binary system, which poses the question of what 
sort of force could propel twin stars violently through 
space without pulling them apart.

we want them? Now! What do we want? 
Time travel jokes! When do

Scott’s joke of the week

A SNAPSHOT of stellar ages across the disc of the Galaxy has been used to 
map its growth, revealing how the Milky Way developed from a small disc in its 
infancy to the bright spiral galaxy we see today.

The galactic map (above) was assembled from the characteristics of over 
70,000 individual stars that extend halfway across our Galaxy, up to 50,000 light-
years away. The astronomers focused on observing red giants—bright stars that 
are at the end of their lives and can be seen at very large distances.

Spectra were obtained for all stars, from which their chemical composi-
tion could be deduced. A subset of stars also had well-determined ages ( from 
knowledge of their mass), and these were used to calibrate a relation between 
the spectral features and stellar age for the rest of the sample.

Close to the centre of our galaxy, we see an abundance of old stars that were 
formed when it was young and small, while more recent stars formed further 
out. This indicates that the Galaxy grew from the inside out.

Black hole outburst 
seen in visible light
THE BEHAVIOUR of a binary system 
in sudden outburst has shown 
that we can gather observational 
evidence for black hole activity with 
ordinary telescopes.

V404 Cygni is the name of an 
object that has been known to vary 
in brightness for over 300 years.

Originally thought to be the light 
from an exploding star, it’s now 
known to be a binary system where 
a central compact object (most likely 
a black hole) pulls material from a 
Sun-like star in orbit around it.

The whole system undergoes 
unpredictable episodes of dramatic 
brightening—or “outbursts”—that 
mark periods of active accretion 
from the surrounding gas, before set-
tling back down to quiescence. 

Last summer, V404 Cygni finally 
woke up after a dormant period 

Speeding in space: Shock 
waves give fast stars away

Infrared light from these 
bow shocks is shown in red. 
Image: NASA/JPL-Caltech/
University of Wyoming

Red dots indicate stars that formed when the Milky Way was young and small,
while blue ones show stars that formed more recently. Image: G. Stinson (MPIA)

Charting the Galaxy’s growth

lasting 26 years. It gave off a sudden 
burst of high-energy gamma rays, 
followed by an X-ray flare from the 
same patch of the sky.

Excitingly, the outburst was next 
observed in visible light; the X-rays 
emerge from the innermost regions 
of the disc of accreting mate-
rial around the black hole, and it’s 
thought that they then irradiate and 
heat the outer region of the disc until 
it glows in visible light.

This suggests that black holes can 
be observed in the optical, and not 
just in gamma rays and X-rays.

Artist’s impression of a black hole binary 
system. Image: ESA/ATG Medialab


