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Welcome to the last public open 
evening of the winter season – 

time to bid you all farewell until we 
begin again on the 4th October later 
this year. As usual tonight begins 
promptly at 7.15pm with a short talk 
in the lecture theatre by Thomas de 
Boer talking about Rivers of stars in 
the Milky Way.

It’s an appropriate time to make 
a few thank-you’s: to the CAA who 
turn up in good humour every week 
ready for observing action, even if 
the skies don’t co-operate; to Mark, 
Derek, Roderick and Bob who staff 
the IoA historical telescopes when 
we can open up; to Dominika, who 
has seamlessly taken over the writ-
ing of the handout this term, and 
to Nick, who edits it into a profes-
sional look.  Also thanks to the many 
students who have helped with the 
observing, or arranging the tea and 
biscuits instead! We also say a big 
thank-you and good-bye to Sonali, 
who is moving on to pastures new.

– Carolin
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ASTRONOMERS using the Hubble 
Space Telescope have discovered a 
supermassive black hole that has been 
ejected from the centre of the distant 
galaxy 3C186. The black hole was most 
likely propelled by the power of grav-
itational waves. This is the first time 
that astronomers found a supermas-
sive black hole at such a large distance 
from its host galaxy centre.

The galaxy, located 8 billion light-
years away, has long been known to 
house a bright quasar, the energetic 
signature of an active black hole. 
However, the new images show the 
supermassive black hole to be located 
far from the galactic core – instead of 
lying at the centre as expected.

Though several other suspected 
runaway black holes have been seen 
elsewhere, none have been confirmed 
until now. The team estimate that the 
black hole has already travelled about 
35,000 light-years from the centre of 
the galaxy, further than the distance 
between the Sun and the centre of the 
Milky Way. And it continues its flight 
at a speed of 7.5 million kilometres 
per hour – fast enough to travel from 
Earth to the Moon in three minutes! 
But why is the black hole so fast and 
what kicked it out in the first place?

The scientists estimate that it will 
have required the energy equivalent to 
100 million simultaneous supernovae 
explosions to jettison the supermas-
sive black hole, which has a mass of 

one billion times that of the Sun! There 
are a few potential explanations for the 
source of this propulsive energy but 
the most plausible is that the super-
massive black hole was given a kick by 
gravitational waves as it formed.

According to the theory, 1-2 billion 
years ago two galaxies — each with 
their own central, supermassive black 
hole – merged together. During the 
process, their central black holes 
whirled around each other at the core 
of the newly-forming galaxy, creating 
powerful gravitational waves that 
spread out through space. Since the 
two black holes did not start off with 
the same mass and rotation, they 
emitted gravitational waves more 
strongly along one direction. When the 
two black holes finally merged to form 
one larger one, the final burst of grav-
itational waves generated a kick that 
shot the resulting black hole out of the 
galactic centre. Supporting evidence is 
provided by two arc-shaped tidal tails 
which are indicative of past gravita-
tional interaction between galaxies.

If this theory is correct, the re-
searchers will have been lucky to catch 
this event. Not every black hole merger 
is expected to produce imbalanced 
gravitational waves that could propel a 
black hole so far and so fast out of the 
galaxy. The team now wants to secure 
further observation time to yield 
further insights into the nature of this 
rare object.

Supermassive black hole 
kicked out of galactic core

And last, but certainly not least, 
many thanks to Carolin for all the 
work she puts into making these 
evenings possible!

– The rest of the team

In this image from Hubble, the 
bright, star-like looking quasar is a 
black hole ejected from its former 

host galaxy 3C186 – the faint, 
extended object behind it.

Credit: NASA, ESA, M. Chiaberge

Stay updated at our website:

www.ast.cam.ac.uk/public
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Einstein developed a theory about space, and 
it was about time too

Scott’s Joke of the Week

Image from NASA’s Curiosity Mars 
rover: the larger of Mars’ two 
moons, Phobos, is passing in front 
of the other, Deimos. Credit: NASA/
JPL-Caltech/Malin Space Science 
Systems/Texas A&M Univ.

A NEW theory has suggested that 
Mars may have had rings in the past, 
and could even develop them again 
someday!

Mars’ large North Polar Basin – 
which covers about 40 percent of the 
red planet’s northern hemisphere – is 
thought to have been created by a giant 
impact around 4.3 billion years ago. The 
asteroid or small proto-planet would 
have slammed into Mars so hard that 
some of the debris will have been eject-
ed into space. This material could then 
either disperse to form a planetary ring, 
or clump together to form a new moon 
– or even alternate between the two, 
over billions of years.

The science team behind the new 
idea suggest that initially a ring might 
form, but as the debris slowly moved 
away from the Red Planet and spread 

out, some of it began to clump to 
eventually form a moon. Over time, 
Mars’ gravitational pull would have 
then pulled that moon towards the 
planet until it reached the so-called 
Roche limit - the distance within which 
a planet’s gravitational tidal forces will 
tear apart any smaller rocky body that 
has strayed too near.

Phobos, the largest of Mars’ moons, 
is already very close to Mars. It orbits 
at an altitude of only 6000km above the 
Martian equator – so close that it rises 
and sets 3 times in a single martian 
day! – and it is getting closer to the 
surface by about 2m each century.  This 
means that Phobos is a doomed moon 
– we can expect that it will break apart 
on reaching the Roche limit to form a 
new set of rings in roughly 70 million 
years’ time. Depending on where the 
Roche limit is, the scientists believe 
this cycle may have repeated between 
three and seven times over billions of 
years. Each time a moon broke apart 
and reformed from the resulting ring, 
its successor moon would be five times 
smaller than the last, according to the 
model, and debris would have rained 
down on the planet.

ARE you interested in historical scien-
tific literature and helping to turn it into 
searchable, retrievable data? A new cit-
izen-science project is aiming to rescue 
tens of thousands of potentially valuable 
cosmic images that are mostly lost to 
science, and bring them back to life.

Astronomy Rewind (www.zo-
oniverse.org/projects/zooniverse/
astronomy-rewind) is a new project 
that was launched last week. It will 
take historic photographs, radio maps, 
and other telescopic images that have 
been scanned from the pages of dusty 
old journals and place them in context 
in digital sky atlases and catalogues. 
Anyone will then be able to find them 
online and compare them with modern 
electronic data from ground- and 
space-based telescopes, making possi-
ble new studies of short- and long-term 
changes in the heavens.

The images with the greatest scien-
tific potential are those whose scale, 
orientation, and sky position can be 
nailed down by some combination of 
labels on or around the images plus 
details provided in the text or captions. 
Pictures that lack such information but 

clearly show recognizable stars, gal-
axies, or other celestial objects will be 
sent to Astrometry.net, an automated 
online service that compares astropho-
tos to star catalogues to determine the 
exact area of sky shown.

Thanks to these human-assisted and 
automated efforts, many thousands of 
“new old” images will ultimately end 
up in NASA’s and others’ data repos-

itories alongside pictures from the 
Hubble Space Telescope. They will also 
be viewable in WorldWide Telescope, 
a powerful data-visualization tool and 
digital sky atlas.

Astronomy Rewind will breathe new 
life into old journal articles and put 
long-lost images of the night sky back 
into circulation. There’s no telling what 
discoveries await!

Help bring zombie astrophotos back to life!

Did Mars have 
rings?

In this photograph of the Orion Nebula from 1905 (left) the background star patterns were used 
to exactly match the position and orientation of the image on the sky in WorldWide Telescope 
(right). Credit: AAS, NASA/SAO ADS & WorldWide Telescope


