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WELCOME to our weekly public 
open evenings for the 2017/18 

season. Each night there will be a 
half-hour talk which begins promptly 
at 7.15pm: tonight Craig Mackay will 
be asking the question Where did 
we all come from?

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

Craig Mackay
Where did we all come from?

TONIGHT’S SPEAKER

ASTRONOMERS have used one of 
the world’s most powerful telescopes 
to peer back into the early Universe, 
and have glimpsed what might be the 
Universe’s most massive galaxy being 
assembled before our eyes.

Working out how massive galaxies 
came to exist is one of the most inter-
esting problems in modern astrono-
my. In the present-day Universe, the 
biggest galaxies tend to be ‘red and 
dead’: unusually massive and inactive 
galaxies, whose star formation ‘growth 
spurt’ ended many billions of years 
ago. Like dinosaur fossils, these giant 
dead galaxies littering the Universe 
give us a clue that there had to be par-
ticularly extreme galaxies in the past 
to leave behind such massive remains. 

Astronomers have an advantage 
over archeologists though: we can look 
back in time, and search the early Uni-
verse directly for the massive beasts 
lurking there. As part of this quest, sci-
entists have been using the Atacama 
Large Millimeter/submillimeter Array 
(ALMA) to discover massive, star-filled 
galaxies back when the cosmos was 
less than a billion years old. Finding 
that such massive galaxies could form 

so soon after the Universe’s beginning 
was an unexpected surprise, and a se-
rious challenge for our understanding 
of how galaxies form and grow.

The latest round of ALMA obser-
vations have pushed back the time of 
formation even further, discovering 
two particularly massive galaxies over 
13 billion years in the past – when 
the Universe was about 5 percent its 
current age. This pair of galaxies was 
discovered using ‘gravitational lensing’ 
– an effect whereby the gravity of near-
by galaxies can magnify the light from 
their more distant cousins, allowing us 
to study the very distant Universe in 
detail that would otherwise be hidden 
from us.

The two galaxies (together known 
as SPT0311-58) are very close togeth-
er – closer than the Earth is to the 
centre of the Milky Way. Due to their 
proximity, they will soon merge to 
form the largest galaxy ever found in 
the early Universe. Little is currently 
known about these giant galaxies, and 
with new improved telescopes on the 
horizon (including the James Webb 
Space Telescope) astronomers hope to 
discover more in years to come. 

Astronomers glimpse formation of the 
Universe’s most massive known galaxy

Artist impression of a pair of galaxies 
from the very early universe.
Credit: NRAO/AUI/NSF; D. Berry
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Citizen scientists work together to 
understand Tabby’s star

An illustration of dust 
orbiting Tabby’s Star. 

Credit: NASA/JPL-Caltech

Tabby’s star (also known as KIC 
8462852) has been dubbed “the most 
mysterious star in the universe”. After 
the star was seen to exhibit very unusu-
al light fluctuations, astronomers came 
up with a range of natural explanations 
ranging from multiple stellar com-
panions, ringed planets, dust clouds, 
and swarms of comets. What caught 
the world’s attention, however, was a 
paper submitted to the Astrophysical 
Journal suggesting that the cause of the 
dimming could be an orbiting artifi-
cial  “transiting megastructure” – alien 
engineering, in other words.

To raise funds to investigate further, 
scientists took to Kickstarter. Over 
1,700 people donated over $100,000 
to fund an observing programme to 
collect more data on the star, hoping 
to get to the bottom of the mystery. 
The aim was to discover whether the 
brightness dips were the same at all 
wavelengths – if they were, it would 

A TEAM of astronomers have exam-
ined a region of star-formation in the 
Large Magellanic Cloud, finding many 
more truly massive stars than expected.

be a clear sign of some opaque objects 
blocking the light from the star.

Now the data are in, and sadly it’s 
bad news for anyone hoping for signs 
of extraterrestrial engineering. The new 
data shows that different colours of 
light are blocked by different amounts 
– a clear sign that whatever is passing 
in front of the star isn’t opaque. In fact, 
the most likely explanation is that the 
star is surrounded by a cloud of dust.

Despite this lack of alien life, the 
way this investigation has proceeded 
is very exciting. Citizen scientists from 
the organisation Planet Hunters, sifting 
though reams of data, were the first 
to discover the unusual star, and the 
outpouring of public support allowed 
the mystery to be solved. “It’s quite 
humbling to have all of these people 
contributing in various ways to help 
figure it out”, said Tabetha Boyajian, 
one of the authors of the work.

The Large Magellanic Cloud (LMC) 
is one of the Milky Way’s satellite 
galaxies, and contains around 10 billion 
stars. Within the LMC is the Tarantula 
Nebula, one of the most active regions 
of star formation in the nearby Uni-
verse. By studying the Tarantula Nebula 
(also known as 30 Doradus), astrono-
mers hope to better understand how 
stars are formed.

A general rule is that bigger stars 
are rarer than small stars, with stars 10 
times more massive than the Sun mak-
ing up just 1% of all stars. And while 
it isn’t known how massive stars can 
get, it’s generally thought that the real 
giants (more than 200 times the mass 
of the Sun) must be very rare indeed. 

That is, if such giants exist at all.
However, a team of scientists have 

used ESO’s Very Large Telescope to 
study stars forming within the Tarantu-
la Nebula, and have found many more 
massive stars than expected – includ-
ing plenty of stars up to 200 times the 
mass of the Sun. 

Is there something strange about 
the Tarantula Nebula that causes it to 
form giant stars? Or are these stellar 
heavyweights just more common 
than astronomers previously thought? 
As the most massive stars have the 
biggest effect on their environments 
(through their radiation and supernova 
explosions, for example), this discovery 
could have wide-ranging implications.

THE minor planet 10199 Chariklo 
is the only known minor planet to 
have rings. It was previously thought 
that only giant planets (like Saturn 
and Jupiter) have rings. The 2013 
discovery of rings around Chariklo 
paved the way for a better under-
standing of how such rings form.

A team of astronomers have now 
used the light from distant stars to 
examine the structure of Chariklo’s 
rings. As Chariklo passes in front 
of a star, it will block the starlight, 
causing a twinkling effect that 
encodes information about the size 
and shape of the rings.

The latest data, published in the 
Astronomical Journal, suggests that 
Chariklo’s rings are very, very similar 
to those around giant planets – just 
much smaller in scale. 

Tiny ringed 
minor planet isn’t 
weird – just tiny

Excess of massive stars in the LMC

An artist’s rendering of 
Chariklo and its rings.

The Large Magellanic Cloud.
Credit: ESO/ Yuri Beletsky
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