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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 
Robin Catchpole will be telling us 
all about Light and Colour in the 
Universe.

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

Robin Catchpole
Light and Colour in the Universe

TONIGHT’S SPEAKER

NEUTRON stars are some of the most 
extreme objects in the Universe. The 
remains of massive dead stars, they 
can weigh at least as much as our own 
Sun but are relatively tiny, coming in 
at just 20km across. In other words, 
they are the remains of dead stars, 
compressed down into the size of a 
city. Unsurprisingly, they are amazing-
ly dense: just a teaspoon of neutron 
stars material would weigh over one 
hundred million tonnes!

Scientists have long wanted to 
know how massive neutron stars can 
get. Most are around the same mass 
as our Sun, but some are real heavy-
weights. The pulsar PSR J0348+0432 
weighs in at double the mass of our 
Sun. For over four decades since their 
discovery, scientists have wanted to 

know just how massive neutron stars 
can get.

Now, astronomer Luciano Rezzol-
la working at Goethe University in 
Germany, may have found the answer: 
exactly 2.16 times the mass of our Sun.

The answer came from studying 
‘gravitational waves’, the ripples in 
space and time caused by neutron 
stars colliding. In August 2017, the 
gravitational wave observatory LIGO 
detected the signature of two neutron 
stars colliding (an event known as 
‘GW170817’), which allowed astrono-
mers to study the properties of these 
extreme objects better than ever 
before. Above this mass neutron stars 
will be unstable, and will likely col-
lapse down into a more extreme object 
still: a black hole. 

Astronomers discover the 
maximum size of neutron stars

This artist’s conception illustrates two neutron stars at the moment of collision. Researchers 
have studied the gravitational waves and elecromagnetic radiation emitted by such a merger to 
identify the maximum possible mass of a neutron star. Credit: Dana Berry/SkyWorks Digital
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Why did the moon orbit the Earth? To get to 
the other side.

Joke of the Week

Rocket Lab 
launches 
artificial ‘star’

The Humanity Star.
Credit: Rocket Lab

OVER a decade after the ‘Opportunity’ 
rover landed on Mars, the little rover 
is still roaming. After being launched 
in 2003 the rover successfully landed 
on Mars on January 25, 2004, meaning 
that last Thursday, the rover marked its 
14th year on the Martian surface. Its 
initial mission was planned to last just 
90 Martian days (which are 24 hours 
37 minutes long, and known as ‘Sols’). 
As of today, the rover has been active 
for 4985 Sols and shows no sign of 
stopping.

The rover has also gone above and 
beyond in terms of the distance trav-
elled. During its original 90-sol mission, 
it was supposed to cover just 1km. 
However in 2014 NASA announced 
that Opportunity had broken the 
record for off-world driving distance, at 
over 40km. Slightly later, Opportunity 
reached a very human distance mile-
stone: 42.2km (26.2 miles), the distance 
of a marathon. 

HUMANITY has launched a lot of 
objects into space. The Goddard Space 
Flight Center lists 2,271 satellites 
currently in orbit, most of them either 
Russian or American. These satellites 
have a range of jobs, from commu-
nications to weather forecasting to 
top-secret military use. However, one of 
the newest objects in space has a very 
different purpose: to look pretty. 

Last weekend the commercial 
space company ‘Rocket Lab’ launched 
three traditional satellites, along with 
a surprise fourth object: a one-meter 
wide carbon-fiber geodesic sphere 
called the Humanity Star. Dreamt up 
by Rocket Lab CEO and founder Peter 

During the course of its mission, 
Opportunity has fed back a wealth of 
scientific findings. Examination of its 
landing area found evidence for ancient 
liquid water, as well as strange “mar-
tian blueberries”, small blue spheres 
found to be rich in hematite (which 
have been the subject of debate since 
their finding). Opportunity also allowed 
scientists to study the thin Martian 
atmosphere better than ever before.

Opportunity is still going strong, and 
is currently traversing “Perseverance 
Valley” along the rim of a large crater.

Beck, the Humanity Star consists of 
65 highly-reflective panels, which will 
flash in the sky as it spins and reflects 
the Sun’s light. The artificial star will be 
one of the brightest objects in the night 
sky, visible from around the world as it 
orbits the Earth every 90 minutes.

According to its builders, the hu-
manity star is supposed to be “a bright 
symbol and reminder to all on Earth 
about our fragile place in the universe”. 
However some astronomers are not so 
happy, deriding it as “space graffiti”.

Love it or hate it, the Humanity 
Star will not last long: the satellite will 
fall out of its orbit and burn up in the 
atmosphere within nine months.

Now Russia is getting in on the 
game, with its own ‘CORONA’ rocket, 
which should have a lifetime of 100 
flights. CORONA is designed to be an 
environmentally friendly space vehicle 
able to take off and land vertically. First 
proposed in the early 1990’s, develop-
ment was eventually abandoned due 
to the difficulties involved. But with 
the improvement of technology, it has 
been announced that development of 
CORONA is back on. 

CORONA is designed to be a ‘single-
stage-to-orbit’ reusable launch vehicle, 
meaning that it should be able to 
launch from Earth into space without 
jettisoning any hardware. If it works, it 
will be the first vehicle of its kind. 

SpaceX has shown that reusable 
rockets are a possibility: if this new 
technology works, getting into space 
might soon get a lot easier.

ROCKET launches are an expensive 
business. Until recently satellites were 
launched in ‘single shot’ rockets, used 
for just a single launch, and costing 
anything from $100 million to well over 
$250 million.

Making rockets reusable would 
drastically reduce this price tag, but 
it’s a tricky business: as difficult as it is 
to launch a rocket into space, bring-
ing it safely back to Earth is far more 
difficult! The current state-of-the-art is 
SpaceX’s Falcon 9, which has cut the 
cost of a launch down to a (relatively) 
cheap $50 million.

An illustration of Russia’s CORONA rocket 
in-flight. Credit: LightLinAl

Russia working on 
reusable rocket

Mars Opportunity Rover celebrates 
14th Birthday Artist’s rendering of the Opportunity rover.


