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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

Anastasia Fialkov
Mysterious Fast Radio Bursts (FRBs)

TONIGHT’S SPEAKER

BIG planets – both ‘Super-Earths’ and 
Neptune-sized worlds – could be form-
ing around young stars in far greater 
numbers than astronomers previously 
thought.

Young solar systems in formation 
exist in the form of ‘protoplanetary 
discs’, swirling discs of gas and dust 
which surround their newborn stars. 
Over many hundreds of millions of 
years, gravitational forces in the proto-
planetary discs cause material to stick 
together in larger and larger clumps, 
slowly turning a disc of gas into a sys-
tem of planets (like our Solar System). 

Astronomers predicted this process 
long ago, but the advent of long-wave-
length instruments like the Atacama 
Large Millimeter/submillimeter Array 
(ALMA) has allowed scientists to 
directly see this process in action. And 
the pictures show striking patterns. As 
the young planets orbit around their 
disc, they carve out rings and gaps 
in the gas which can be easily seen 
by instruments such as ALMA. By 
observing distant planetary systems 
in formation, astronomers can learn 
more about how our Solar System was 
formed billions of years ago.

A new study, led by Feng Long (a 
PhD student at the Kavli Institute for 
Astronomy and Astrophysics at Peking 
University) used ALMA to study a 

sample of young stars in the Taurus 
star-forming region (a ‘stellar nursery’ 
of young stars, gas, and dust around 
500 light years from Earth). And 40 
percent of the young stars have the 
characteristic rings and gaps that 
indicate the presence of planets in 
formation.

The discovery of rings and gaps 
in protoplanetary discs isn’t a new 
one. But previous observations of 
discs were targeted towards interest-
ing-looking objects, leaving scientists 
unclear how common these rings and 
gaps really are. This new study repre-
sents the first ‘unbiased survey’ – in 
other words, the astronomers didn’t 
know whether any of their targets 
had rings or gaps when they chose to 
observe them.

“This is fascinating because it is 
the first time that exoplanet statistics, 
which suggest that super-Earths and 
Neptunes are the most common type 
of planets, coincide with observations 
of protoplanetary disks,” said lead 
author Feng Long.

“Our results are an exciting step in 
understanding this key phase of planet 
formation,” Long said, “and by making 
these adjustments, we are hoping to 
better understand the origins of the 
rings and gaps.”

Treasure trove of planets hiding 
in dust clouds Images of rings and gaps in protoplanetary 

discs. Credit: Long et al. 2018
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How many balls of string would it take to 
reach the moon? One. A very large one.

Joke of the Week

ASTRONOMERS have detected grav-
itational waves emitted by the largest 
black hole merger ever detected.

The work was carried out by the LI-
GO-VIRGO Collaboration, which uses a 
technique known as ‘Laser Interferom-
etery’ to detect gravitational waves. A 
number of very finely calibrated lasers 

CHINA has launched a historic space 
mission, which aims to be the first to 
land on the dark side of the Moon.

The mission launched last Friday on 
a Long March 3B rocket, from Xichang 
Satellite Launch Center. The mission, 
called Chang’e-4, marks the second 
phase of the Chinese lunar programme, 
which aims to orbit, land, and ultimate-
ly return to Earth.

The flight to the Moon will last 27 
days, after which Chang’e-4 will enter 
lunar orbit and begin preparations for 
landing. The probe is able to survey 
the lunar surface and pick the safest 
landing site. During the descent, 28 
small engines will carefully control 

are able to detect the microscopic 
stretching and squeezing of space as 
gravitational waves – ripples in space-
time – pass through the Earth.

On 29 July 2017, the team saw the 
most powerful event to date. Two black 
holes, weighing more than 50 and 34 
times as much as our Sun, combined to 

the lander, which will touch down at 
the Von Kármán crater sometime in 
early January. The Von Kármán crater 
is an important site for lunar scien-
tists, being located inside the oldest 
and biggest impact site on the Moon 
– the South Pole-Aitken Basin, formed 
billions of years ago by a giant asteroid 
impact. It is thought that the impact 
would have been powerful enough to 

form a single object weighing around 
80 times the mass of our Sun. This 
new object is the largest stellar-sized 
black hole ever seen. This collision 
was extraordinarily powerful, and for 
a split second released more energy 
than every star in every galaxy in the 
observable Universe.

The team has now spotted 10 black 
hole mergers, and one neutron star 
merger. With a number of black hole 
mergers seen, astronomers can now 
start to work out how common these 
big black holes are. 

The LIGO-VIRGO detectors are 
currently offline, being upgraded to 
improve their performance. When 
they return, they will be able to probe a 
volume of space nearly 10 times larger 
than their current capabilities. We are 
rapidly approaching a point where 
gravitational wave detection will be a 
daily occurrence! Gravitational wave 
astronomy is a whole new window to 
the Universe, and is barely three years 
old. No doubt there are many exciting 
discoveries to come.

pierce into the Moon’s mantle, allowing 
Chang’e-4 to study the early history of 
our satellite.

Once on the lunar surface, 
Chang’e-4 will have plenty to do, in-
cluding carrying out a radio-astronomi-
cal study of the Moon’s dark side. Being 
shielded from Earth, the far side of the 
Moon is potentially a superb environ-
ment for carrying out low-frequency 
radio astronomy observations. Very 
low frequency radio waves (known as 
myriametric waves, and having wave-
lengths more than 10m) are impossible 
to detect near Earth due to the amount 
of radio interference. So, the dark side 
of the moon might just be the perfect 
place to get a whole new view of the 
Universe.

Mission to the 
dark side of the 
Moon

The dark side of the Moon. Credit: NASA

Artist’s impression of two merging black holes similar to those detected by LIGO. The black holes 
– which will ultimately spiral together into one larger black hole – are illustrated to be orbiting 
one another in a plane. Credit: LIGO/Caltech/MIT/Sonoma State (Aurore Simonnet)

Astronomers witness largest black hole merger


