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IN A GALAXY far away, two dead stars 
begin a final spiral into a massive colli-
sion. The resulting explosion unleashes 
a huge burst of energy, sending ripples 
across the very fabric of space. In 
the nuclear cauldron of the collision, 
atoms are ripped apart to form entirely 
new elements that are scattered out-
ward across the Universe. It could be 
a scenario from science fiction, but it 
really happened in a distant galaxy 130 
million years ago — at a time when 
dinosaurs still ruled here on Earth.

Last week on 17th August 2017, 
scientists — including researchers 
from the University of Cambridge — 
announced that they had detected 
gravitational waves produced by this 
event with the twin detectors of the 
US-based Laser Interferometer Grav-
itational-wave Observatory (LIGO) 
and its European counterpart Virgo. 
A few seconds later, the gamma-ray 
burst from the collision was recorded 
by two specialist space telescopes, and 
over the following weeks, over 70 other 
space- and ground-based telescopes 
recorded the fading afterglow of the 
massive explosion.

After studying the data, scientists 
confirmed their initial conclusion that 
the event was the collision of a pair of 
neutron stars — the remnants of once 
gigantic stars, collapsed down into ap-
proximately the size of a city.  Neutron 

stars are made of matter in its most 
extreme, dense state, standing on the 
verge of total gravitational collapse.  

The detection of both gravitational 
waves and electromagnetic radiation 
for the first time is a major break-
through, ushering in a new era where 
astronomers can study the same 
process in two different ways — the 
gravitational waves tell us about the 
motions and masses of the neutron 
stars, but the light reveals what hap-
pened exactly as the stars merged, and 
the new elements produced. Spectra 
of the afterglow showed evidence of 
newly-made heavy elements such as 
lead and gold being released into the 
surrounding space.

While binary black holes produce 
“chirps” lasting only a fraction of a 
second, the August 17 chirp lasted 
close to 100 seconds. Scientists could 
identify the chirp source as objects 
that were much less massive than the 
black holes seen to date. In fact, these 
long chirping signals from inspiralling 
neutron stars are really what many sci-
entists expected LIGO and Virgo to see 
first. The shorter signals produced by 
the heavier black holes were a spectac-
ular surprise that led to the awarding 
of the 2017 Nobel prize in physics.

First detection of gravitational 
waves from colliding neutron stars
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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 Ryan MacDonald 
will be telling us about the inferno 
world with titanium skies.

The talk is followed by an oppor-
tunity to observe if (and only if…) 
the weather is clear. The Cambridge 
Astronomical Association will pro-
vide a floorshow outdoors on the 
Observatory lawns, relaying live im-
ages from modern telescopes with 
a commentary. The IoA’s historical 
Northumberland and Thorrowgood 
telescopes will be open for unaided 
eye observations, along with the 
16-inch telescope. If we’re unlucky 
and it’s cloudy, we’ll offer you a cup 
of tea as compensation after the talk, 
with perhaps some more astro-in-
formation in the lecture theatre for 
those who want to stay on.

Our weekly welcome

www.ast.cam.ac.uk/public

If you have any questions, suggestions or 
comments about the IoA Open Evenings 
please contact Carolin Crawford at 
csc@ast.cam.ac.uk or Matt Bothwell at 
bothwell@ast.cam.ac.uk. We tweet current 
astro-news and events as IOACOA.

Artist’s illustration of two 
merging neutron stars.
Credit: NSF/LIGO/Sonoma 
State Univ./A. Simonnet

Images of the field before (left) and during 
the merger (right). The new light source 
slowly faded over the following weeks.
Credit: Carlos Gonzalez-Fernandez (IoA)

Spot the difference!
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More evidence 
for Planet 9

Artist’s impression of Planet Nine 
as an ice giant eclipsing the central 

Milky Way, with a star-like Sun in the 
distance. Neptune’s orbit is shown as a 

small ellipse around the Sun.
Credit: Tom Ruen / CC-BY-SA 4.0

LAST year astronomers published 
evidence that they believed pointed to-
wards the presence of another massive 
planet in our Solar System. Dubbed 
‘Planet 9’, this was proposed to orbit 
at an extreme distance from the Sun, 
with the gravity of this unseen object 
systematically perturbing the orbits of 
smaller objects way beyond Neptune.

The same team have since found 
more evidence for the presence of Plan-
et 9. This includes the pattern of Kuiper 
Belt Objects found to be orbiting in the 
opposite direction from every-thing 
else in the Solar System — a tell-tale 
indication that a relatively close body 
with a powerful gravitational force 
was affecting their orbits. Another 
argument comes from computer 
simulations that propose that the 
cumulative pull of Planet 9 has been 
responsible for a long standing mystery 
in astrophysics — why the orbits of all 

the planets are tilted 6 degrees relative 
to the Sun’s equator. To do this, Planet 
9 must have formed originally much 
closer to the Sun, and migrated out-
ward over time. It is estimated to have 
four times the size of the Earth and ten 
times its mass, which would make it a 
‘super-Earth’ or a ‘mini-Neptune’ — a 
kind of planet seen commonly around 
other stars. Its huge orbit would mean 
it takes between 10,000 and 20,000 
years to travel once round the Sun.

Not everyone is in agreement yet, 
and others claim that the Kuiper Belt 
object orbits could also be consistent 
with just a random distribution, with 
no need for another planet. Of course, 
the best evidence will be to actually 
discover light reflected by Planet 9 
itself. Astronomers are attempting to 
do just that, using some of the best 
telescopes in the world, but with no 
luck yet.

SCIENTISTS have confirmed the true 
nature of one of Earth’s mysterious 
companions on its journey around the 
Sun. Previous speculations were that 
the object could be a burned-out rock-
et booster, tumbling along a peculiar 
near-Earth orbit around the Sun, and 
only occasionally getting close enough 
to be studied with even the largest 
telescopes.

Not at all, as it turns out. Instead 
scientists found that 2016 HO3 is a 
small near-Earth object measuring 
no more than 100 meters across that, 
while orbiting the Sun, also appears to 
circle around the Earth as a “quasi-sat-
ellite.” Only five quasi-satellites have 
been discovered so far, but 2016 HO3 
is the most stable of them; on times-
cales of a few centuries, 2016 HO3 
has remained within 38 to 100 lunar 
distances from us. Where it originally 
came from is so far unknown.

One way to visualize HO3’s orbit is 
by picturing the Sun as a hula hoop 
dancer twirling two hoops around the 
hips at the same time, ever so slightly 
out of sync. While it orbits the Sun, the 
asteroid makes yearly loops around the 
Earth. As a result, the object appears 
to orbit the Earth, even though it is not 
gravitationally bound to our planet.

NASA’s Cassini spacecraft ended its 
13-year mission on Sept. 15 with an 
intentional plunge into the atmosphere 
of Saturn, but analysis still continues 
on the mountain of data the spacecraft 
sent back to Earth during its long life.

During Cassini’s final months, 
the spacecraft’s cameras captured 
views from within the gap between 
the planet and the rings. In addition, 
there are new details about the ring 
features called ‘propellers’, which are 
wakes in the rings created by small, 
unseen moonlets. The propellers are 
analogous to baby planets forming in 
disks around young stars, as they obey 
similar physical processes.  

Furthermore, Cassini’s electronic 

“nose” hit the jackpot, finding many 
surprises as it sniffed the gases in the 
previously unexplored space between 
the planet and the rings. These are 
the first-ever direct measurements 
of the components in Saturn’s upper 
atmosphere, which stretches almost 
to the rings.  From these observations, 
the team sees evidence that molecules 
from the rings are raining down onto 
the atmosphere. This influx of material 
from the rings was expected, but the 
new data show hints of ingredients 
more complex than just water, which 
makes up the bulk of Saturn’s rings.

There is still much more to be dis-
covered in the data from Cassini, the 
work has only just begun.

A close-up image of Bleriot, the largest 
of the propellers in Saturn’s rings, which 
are wakes created by unseen moonlets. 
Credit: NASA/JPL-Caltech/SSI

Cassini’s Final Days at Saturn

https://youtu.be/zM
Jc7gm
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Earth’s New Traveling 
Buddy Is an Asteroid, 
Not Space Junk

What do you call an alien with three eyes?
An aliiien

Joke of the Week


