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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

Ryan MacDonald
Where are the Aliens?

TONIGHT’S SPEAKER

Researchers have identified a young 
star with four Jupiter and Saturn-sized 
planets in orbit around it, which is the 
first time that so many massive plan-
ets have been detected in such a young 
system. The system has also set a new 
record for the most extreme range of 
orbits yet observed: the outermost 
planet is more than a thousand times 
further from the star than the inner-
most one, which raises interesting 
questions about how such a system 
might have formed. 

The star (CI Tau) was already 
known to be remarkable because 
it contains the first so-called “hot 
Jupiter” (a massive planet orbiting very 
close to its parent star) to have been 
discovered around such a young star 
(CI Tau is just two million years old, a 
‘toddler’ in astronomical terms). Hot 
Jupiters have long puzzled astrono-
mers because they are thought to be 
too close to their parent stars to have 
formed in situ.

Now, a team of researchers led by 
the University of Cambridge have used 
the Atacama Large Millimeter/sub-
millimeter Array (ALMA) to search for 
planetary ‘siblings’ to this infant hot 
Jupiter. Their image revealed three dis-
tinct gaps in the disc, which, according 
to their theoretical modelling, were 
most likely caused by three additional 
gas giant planets also orbiting the 
young star. The four planets differ 

greatly in their orbits: the closest (the 
hot Jupiter) is within the equivalent of 
the orbit of Mercury, while the farthest 
orbits at a distance more than three 
times greater than that of Neptune.

According to the researchers, it is 
unclear whether the sibling planets 
played a role in driving the innermost 
planet into its ultra-close orbit, and 
whether this is a mechanism that 
works in making hot Jupiters in gen-
eral. And a further mystery is how the 
outer two planets formed at all.

“Planet formation models tend to 
focus on being able to make the types 
of planets that have been observed 
already, so new discoveries don’t 
necessarily fit the models,” said Clarke. 
“Saturn-mass planets are supposed to 
form by first accumulating a solid core 
and then pulling in a layer of gas on 
top, but these processes are supposed 
to be very slow at large distances from 
the star. Most models will struggle 
to make planets of this mass at this 
distance.”

The task ahead will be to study this 
puzzling system at multiple wave-
lengths to get more clues about the 
properties of the disc and its planets. 
In the meantime, ALMA – the first 
telescope with the capability of imag-
ing planets in the making – will likely 
throw out further surprises in other 
systems, re-shaping our picture of how 
planetary systems form.

Giant planets around young star 
raise more questions

Artist’s impression of 
the protoplanetary disk 

around CI Tau. 
Credit: Cambridge 

University
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How many astronomers does it take 
to change a lightbulb?
None, they use standard candles.

Joke of the Week

Titan’s hazy atmosphere finally explained?

Saturn’s largest moon Titan is rather 
special. It is the only known astronom-
ical body – other than Earth – with 
bodies of liquid on the surface (though 
Titan’s lakes are made of liquid hydro-
carbons, rather than water). And it is 
the only moon in the Solar System with 
a thick, dense atmosphere.

The origin of Titan’s hazy atmos-
phere has long been something of a 
mystery. Its atmosphere is a complex 
chemical soup, primarily made of 
nitrogen but also containing methane, 
ethane, diacetylene, methylacetylene, 
acetylene and propane. Where did this 

complex chemical smog come from?
Existing theories explaining these 

chemicals generally require high 
temperatures – which are a problem 
on Titan, where temperatures hover 
around a chilly -180 Celsius. 

A new study led by Musahid Ahmed 
(Berkeley Lab) and Ralf Kaiser (Uni-
versity of Hawaii) might now have the 
answer. The team combined vacuum 
ultraviolet light experiments with 
computer simulations to uncover a 
low-temperature mechanism which 
could have formed the soup of chem-
icals. “We provide evidence here for a 

low-temperature reaction pathway that 
people have not thought about,” said 
Ahmed. “This gives rise to a missing 
link in Titan’s chemistry.”

These results might give us clues to 
how complex compounds formed else-
where in the Solar System – including 
Earth. “People use Titan to think about 
a ‘pre-biotic’ Earth – when nitrogen 
was more prevalent in the early Earth’s 
atmosphere” explained Ahmed. Future 
work is hoped to uncover how car-
bon-containing compounds (similar to 
our DNA) could form in the extreme 
environments of the early Solar System. 

Astronomers in Chile have spotted 
a cosmic titan lurking in the early 
Universe. The galaxy proto-superclus-
ter, nicknamed ‘Hyperion’, lived over 
11 billion years in the past and is the 
largest structure ever found at those 
early times.

So what is a ‘proto-supercluster’? 
Galaxies can swarm together to create 
giant clouds of galaxies known as 
‘galaxy clusters’. And several galaxy 
clusters all grouped together make up 
a ‘supercluster’. Our own Milky Way, for 
example, is a member of the Laniakea 
Supercluster (along with 100,000 other 
galaxies!).

A team of astronomers, led by 
Olga Cucciati of Istituto Nazionale di 
Astrofisica (INAF) Bologna, used ESO’s 
Very Large Telescope (VLT) to discover 
Hyperion, which has a mass around a 
million billion times that of the Sun.

This is comparable in size to other 
superclusters we see in the present-day 
Universe. The real shock is that such a 
massive system of galaxies could form 
so early in the Universe’s history. The 

massive superclusters we see around us 
have had more than 10 billion years to 
grow and evolve, so it was surprising to 
see something as massive as Hyperion 
living in the early Universe.

Hyperion looks pretty different to 
fully-grown superclusters. “Superclus-
ters closer to Earth tend to a much 
more concentrated distribution of 
mass with clear structural features,” 
said Brian Lemaux, co-leader of the 

team behind this result. “But in Hy-
perion, the mass is distributed much 
more uniformly in a series of connected 
blobs, populated by loose associations 
of galaxies.”

The discovery of Hyperion is set 
to teach us a lot about how massive 
structures grow and evolve across 
cosmic time. “Understanding Hyperion 
and how it compares to similar recent 
structures can give insights into how 
the Universe developed in the past and 
will evolve into the future, and allows 
us the opportunity to challenge some 
models of supercluster formation,” 
said Cucciati. “Unearthing this cosmic 
titan helps uncover the history of these 
large-scale structures.”

A visualization of Hyperion, with massive 
galaxies in white and regions containing a 
large amount of smaller galaxies shaded blue. 
Credit: ESO/Luis Calçada and Olga Cucciati

Cosmic titan lurking in the early Universe

Colour composite of Titan taken by Cassini. Credit: NASA/JPL-Caltech/SSI/J. Major


