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WELCOME to our weekly public 
open evenings for the 2018/19 

season. Each night there will be a 
half-hour talk which begins promptly 
at 7.15pm. Please note that the talk 
will be recorded and archived for 
online streaming.

The talk is followed by an oppor-
tunity to observe if (and only if!) the 
weather is clear. The IoA’s historical 
Northumberland and Thorrowgood 
telescopes, along with our modern 
16-inch telescope, will be open 
for observations. In addition, the 
Cambridge Astronomical Association 
will provide a floorshow outdoors on 
the Observatory lawns, relaying live 
images from their telescopes and 
providing a commentary. If we’re un-
lucky and it’s cloudy, we’ll offer you a 
conciliatory cup of tea after the talk 
(with perhaps some more astro-in-
formation in the lecture theatre for 
those who want to stay on).

Our weekly welcome

Robin Catchpole
The Birth and Death of Stars

TONIGHT’S SPEAKER

ONE of the biggest surprises in 
exoplanet science is the existence of 
massive gas giant planets that orbit 
very close to their parent stars. Due to 
the intense heat, massive gas and ice 
planets should be unable to form close 
to their young stars. These planets 
must therefore have formed further 
out and ‘migrated’ inwards after for-
mation, moving around the gas disc of 
their young planetary system. In fact, 
theory predicts that all planets — not 
just giant planets — should migrate in 
their protoplanetary disc.

So where we spot planets orbiting 
isn’t necessarily where they formed! 
Planetary migration is a critical pro-
cess that is needed to explain the ar-
chitecture of the planetary systems we 
observe. Astronomers have theorised 
about migration for 40 years, without 
being able to directly detect it – but a 
new study has discovered an obser-
vational test which can catch planet 
migration in the act.

The team, led by Farzana Meru 
at the University of Warwick used 
simulations to study the average size 
of dust particles in rings near young 
planets. If the particles in the ring 
inside a planet’s orbit (nearer the star) 
are smaller than those in the ring 
outside it, that should provide good 

evidence that the planet is migrating 
inwards.  And this is something that 
ALMA can study: dust particles emit 
particular wavelengths based on their 
size, so astronomers just have to look 
at the wavelengths being emitted by 
the dust rings, and this will allow them 
to effectively ‘measure’ the dust parti-
cle sizes. A size difference in the ring 
either side of the planet will be a sign 
that the planet is migrating inwards.

Giovanni Rosotti, a co-author of the 
paper at the Institute of Astronomy, 
said “Up to now planetary migration 
has been a purely theoretical subject. 
This new result has the potential to 
bring planetary migration to the realm 
of observations”. 

The team will continue the work, 
using this result to simulate what a 
real ALMA observation of a migrat-
ing planet will look like – allowing 
other astronomers to use this method 
in their own observations of young 
planetary systems. Pooneh Nazari, 
another co-author based at Cambridge 
University, said “Now that we know of 
an observational signature of planet 
migration, we have started a new pro-
ject to predict what we would expect 
to see with ALMA if planets were mi-
grating. This is super exciting, and we 
will hopefully get a result very soon”.

A new technique to catch 
planetary migration in the act

Artist’s impression of a 
planetary system.
Credit: Dana Berry, Harold 
Levison, Dan Durda, SwRI
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How does the Solar System hold up its 
trousers? With an asteroid belt!

Joke of the Week

The Large and Small Magellanic Clouds 
are the Milky Way’s closest neighbour 
galaxies. Far smaller than our own 
Milky Way, the two dwarf irregular 
galaxies orbit our own galaxy (and 
can be easily seen with the naked 
eye on a clear night in the Southern 
Hemisphere).

A new study has now revealed 
that the two Magellanic Clouds had 
something of a violent past. The paper 
(led by Sally Oey at the University of 
Michigan) uses data from Gaia, the 
European Space Agency’s orbiting 
space telescope. Gaia is a survey 
instrument, observing well over a 

billion stars all over the sky. And while 
most of these are in our own Galaxy, 
some are further afield – like those in 
the Magellanic Clouds.

Oey and her team were searching 
the Small Magellanic Cloud for massive 
‘runaway’ stars, which have been gravi-
tationally ‘flung’ out of the small galaxy. 
However, when analysing the velocities 
of stars all across the Small Magellanic 
Cloud, the team found something even 
more exciting: one whole side of the 
galaxy looks ‘detached’, and is mov-
ing away from the main body of the 
galaxy. “This is really one of our exciting 
results,” said Oey. “You can actually 
see that the Wing is its own separate 
region that’s moving away from the rest 
of the SMC.”

Co-author Gurtina Besla (University 
of Arizona) modelled possible colli-
sion scenarios, finding that a direct 
clash between the Magellanic Clouds 
would shear off a ‘wing’ of the SMC – 
exactly as observed. This new finding 
is evidence that the Large and Small 
Magellanic Clouds likely had a colli-
sion, sometime around a few hundred 
million years ago.

Our idea of Mars has come a long way 
since the first Martian missions in the 
1960s seemed to reveal a dry and dusty 
planet, like a larger red cousin of Earth’s 
Moon. In the decades since then our 
understanding has grown considerably, 
and Mars no longer seems quite so 
desolate. Mariner 9 was the first to 
spot evidence for ancient water on 
The Martian surface, finding dry river 
beds and water-eroded canyons. In 
2013, NASA’s Curiosity rover found 
some Martian soil to be water-rich, and 
in 2016 Curiosity found evidence for 
water-oxidised rocks.

Further results published in summer 
2018 have found evidence for a large 
reservoir of briny ice water, in the form 
of a ‘subglacial lake’. This lake, discov-
ered by The European Space Agency’s 

Mars Express spacecraft, is the best 
evidence to date that Mars has plenty 
of water just hiding under the surface.

Now, a new paper led by Vlada 
Stamenkovic at the Jet Propulsion 
Laboratory, suggests that the water we 
now know about under The Martian 
surface may hold enough oxygen to 
sustain life. Stamenkovic said “They ful-
ly suffice to allow the aerobic breathing 
for microbes and even sponges, which 
are the simplest animals”.

Of course, this study does not prove 
that there is currently life on Mars! All 
current and future missions (including 
the upcoming ‘Mars 2020’ rover) will 
still be tasked with finding past life. But 
these new findings suggest that these 
briny underground lakes might just be 
a great place to start looking.

A mosaic of images of the Valles Marineris 
hemisphere of Mars simulating the view that 
one would see from a spacecraft.
Credit: NASA/JPL-Caltech

Subsurface life might be possible 
on Mars

Magellanic Clouds may have a violent history

The Small Magellanic Cloud spans 15,000 light-years and contains several hundred million stars. 
This view also includes two foreground globular star clusters NGC 362 and 47 Tucanae below and 
to the left of the Small Magellanic Cloud, respectively. Credit: Stéphane Guisard


