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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

Avishai Gilkis
Tales of Exploding Stars

TONIGHT’S SPEAKER

THE Solar System is in the middle of 
being battered by a galactic dark mat-
ter storm – and we didn’t even know it.

This new finding comes from 
Ciaran O’Hare of the University of 
Zaragoza in Spain, who used the Gaia 
satellite to map stars in our Milky Way. 
A previously unknown stream of stars, 
dubbed ‘S1’ was discovered, which 
astronomers hypothesised to be the 
remains of a dwarf galaxy cannibalised 
by the Milky Way around a billion 
years ago.

Dwarf galaxies have a rather unique 
property – they are incredibly rich in 
‘dark matter’, the mysterious invisible 
substance which fills the Universe (but 
so far has eluded direct detection). All 
galaxies seem to be embedded in giant 
clouds of dark matter, known as ‘ha-
loes’, but dwarf galaxies often possess 
clouds of dark matter far larger than 
you might expect for their size.

This is where the S1 stream gets 
interesting. If the stream is indeed the 
remains of an ancient dwarf galaxy 
swallowed by our Milky Way, then the 
stream should be rich in dark matter. 

The team calculate that S1 should 
contain a total mass of dark matter 
weighing 10 billion times as much as 
the sun. And it’s whizzing around the 
Milky Way at a blistering 500 km/s (1.8 
million kilometres per hour!).

It’s important to note that we are 
not in any danger from this dark mat-
ter hurricane. Indeed, our own Milky 
Way is expected to be full of its own 
dark matter, which passes harmlessly 
through the Earth constantly like a 
ghostly rain. The importance of this 
new finding is that it might make it 
easier to actually detect dark matter. 
Current dark matter detectors are 
looking hard for the tiny ‘smoking 
gun’ signals of dark matter particles 
colliding with normal matter. As the 
S1 stream “hits the solar system slap 
in the face” (in the authors’ words!), 
this should dramatically increase the 
amount of dark matter coming from 
one patch of sky – something that 
directional dark matter detectors 
(including the international CYGNUS 
team) could try to detect in the future.

Solar System in the midst of a 
dark matter hurricane

A 360-degree panoramic image of the Earth’s sky showing the plane of our Milky Way galaxy.

Credit: ESO/S. Brunier
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They say that Curiosity killed the cat, but how 
did the cat get to Mars in the first place?

Joke of the Week

SCIENTISTS have spotted an 
enormous meteorite impact crater in 
Greenland, hidden beneath the ice.

The crater is one of the largest ever 
discovered on Earth, at 300 metres 
deep and more than 30km in diameter. 
This is larger than Paris! A crater this 
big must have been formed by a iron 
meteorite more than a kilometre across 
hitting the Earth.

It is thought that the impact must 
have been relatively recent. Kurt 
Kjær,  professor at the Center for 
GeoGenetics at the Natural History 
Museum of Denmark and lead 
author of the study, said “the crater is 
exceptionally well-preserved and that 
is surprising because glacier ice is an 
incredibly efficient erosive agent that 
would have quickly removed traces of 
the impact”. Kjær explained that the 
crater’s pristine condition most likely 
dates the impact to the end of the last 
ice age, around 12,000 years ago. This 
would make this new crater one of the 
youngest on the planet.

THE Small Magellanic Cloud (SMC), 
one of the two dwarf galaxies orbiting 
the Milky Way (which can be seen 
with the naked eye from the Southern 
Hemisphere) is being robbed of its 
interstellar gas – and with it, its ability 
to form stars.

A new study, led by Naomi Mc-
Clure-Griffiths (at the Research School 
of Astronomy and Astrophysics at 
The Australian National University) 
used the Australian Square Kilometer 
Array Pathfinder (ASKAP) telescope to 
map the gas in the SMC in more detail 
than ever before. And what they saw 
might spell doom for our dwarf galaxy 
neighbour.

The team spotted an ‘outflow’ of 
hydrogen gas, flowing out of the centre 
of the galaxy and forming a stream 
6500 light-years long. The stream 
contains around 10 million solar 
masses of material. And while this 
isn’t much compared to the size of the 

Signs of the crater were first noticed 
in 2015, when scientists mapping polar 
ice noticed an unknown circular de-
pression under Hiawatha Glacier, right 
at the edge of the ice sheet in north-
west Greenland. Over the following 
years, teams used radar to map the 
area, and collected rock samples which 
had been washed out of the crater by 

meltwater. And everything pointed to-
wards a meteoric origin for the crater. 

Nicolaj Larsen, co-author of the 
study, said “some of the quartz sand 
coming from the crater had features 
indicative of a violent impact; this is 
conclusive evidence that the depres-
sion beneath the Hiawatha Glacier is a 
meteorite crater”.

dwarf galaxy itself (it’s just 3 percent 
of all the gas in the galaxy), the galaxy 
is losing gas much faster than it is 
forming new stars.

“The implication is the galaxy may 
eventually stop being able to form 
new stars if it loses all of its gas,” Mc-
Clure-Griffiths said. In that case, she 
added, it will “gradually fade away into 
oblivion. It’s sort of a slow death for a 
galaxy if it loses all of its gas.” 

Of course, the future was never all 
that rosy for the SMC. In the future, the 
SMC is set to be engulfed by our Milky 
Way in an act of galactic cannibalism. 
The good news is the new ASKAP 
telescope should tell us more about 
this process too. “ASKAP will go on to 
provide a full understanding of how 
this dwarf system is merging with our 
own galaxy and what this teaches us 
about the evolution of other galaxies”, 
said co-author David McConnell.

Scientists find ancient impact crater hidden in ice

Small Magellanic Cloud running out of gas

Left: Regional view of northwest Greenland.The magenta box shows the location of the 
right-hand image. Right: The topography of the newly-discovered Greenland crater. The colour 
encodes the height of the bedrock beneath the ice, which was measured using ice-penetrating 
radar from onboard NASA’s IceBridge aircraft. Credit: Kjær et al. (2018)

This two-colour image shows the full Small 
Magellanic Cloud (SMC). It is composed from 
two images from the Digitized Sky Survey 2. 
Credit: ESA/Hubble, DSS 2.


