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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 
Eloy de Lera Acedo will be talking 
to us about the first lights of the 
Universe and the world’s largest 
radio telescope.

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

Eloy de Lera Acedo
The first lights of the Universe and the 
world’s largest radio telescope

TONIGHT’S SPEAKER

Falcon Heavy, the largest rocket 
designed by the US company SpaceX, 
was successfully launched into space 
last week. The 27-engine rocket 
launched from the Kennedy Space 
Center in Florida last week, while 
David Bowie’s “Space Oddity” blasted 
from the speakers.

The rocket carried a unique pay-
load: a red “Tesla Roadster” car, com-
plete with a mannequin driver dubbed 
“Starman” (the picture at the top of 
this article is 100% real). The car and 
passenger are expected to orbit the 
Sun for hundreds of millions of years 
to come. “It’s kind of silly and fun, but 
silly and fun things are important” said 
Elon Musk, the founder of SpaceX.

Falcon Heavy is the latest rocket to 
be partially ‘reusable’, making launches 
far cheaper than they were in the past. 
The second most powerful rocket in 
current operation, the Delta IV Heavy, 
costs more than 400 million US dollars 
per launch, and NASA’s ‘Space Launch 
System’ (currently in development 
and expected to be part of future deep 

space exploration plans) will cost 
around a billion dollars per launch. 
Falcon Heavy is relatively cheap by 
comparison, at around just 90 million 
dollars per launch.

If you want to get a rocket into 
orbit, it’s all about shedding weight. 
Rockets use multiple ‘stages’, whereby 
rocket boosters fire until their fuel 
runs out, and are then disconnected 
and discarded (leaving the remaining 
spacecraft much lighter). The cost-cut-
ting comes from the fact that these 
rocket stages can now be landed and 
re-used, rather than just crashing 
wastefully into the ocean. This is a 
significant challenge – as difficult as it 
is to launch a rocket, bringing a boost-
er safely back down to Earth is even 
harder. But SpaceX have been working 
hard on the problem, and less than 10 
minutes after liftoff, Falcon Heavy’s 
side boosters were landed safely at the 
Cape Canaveral Air Force Station.

The successful launch of Falcon 
Heavy gets SpaceX one step closer to 
their dream of sending people to Mars.

The world’s most powerful rocket 
blasts off into space

This unbelievable photograph shows the unique payload on board the Falcon Heavy: Elon 
Musk’s old $100,000 red Tesla Roadster sports car and it’s dummy driver, Starman.

Credit: SpaceX
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Did you hear about the new restaurant on 
the Moon?
Great food, but there’s no atmosphere.

Joke of the Week

Next-generation planet hunter comes online

A mosaic of images taken 
in near infrared light by the 
Cassini spacecraft showing 

Titan’s polar seas.
Credit: NASA/JPL

SUBMARINES are old technology on 
Earth, but building one to withstand 
temperatures of -180 degrees Celsius 
in oceans of methane is more of a 
challenge.

This is the task that lies ahead of 
NASA, as they try to develop a sub-
marine that will be able to explore the 
ocean of Titan, Saturn’s largest moon. 
Titan is interesting to scientists be-
cause of the way liquids behave on its 
surface. Just like our own Earth, Titan 
is home to oceans, rivers, and clouds. 
But there’s one important difference: 
rather than liquid water, Titan is a 
methane world.

The hope is that by putting an 
autonomous submarine on Titan, it 
will be able to explore the conditions 

THE Very Large Telescope (VLT) in 
northern Chile has just got an up-
grade. A new instrument known as 
‘ESPRESSO’ has just been installed and 
is set to revolutionise the search for 
distant planets and life beyond Earth.

ESPRESSO (which stands for Echelle 
SPectrograph for Rocky Exoplanet and 
Stable Spectroscopic Observations) is 
set to push planet hunting to the next 
level by combining the light from all 
four of the VLT’s telescopes, effec-
tively acting like one giant telescope 
16m across. This feat has never been 
achieved before.

ESPRESSO is more than ten times 
more powerful than its predecessor, an 

in the atmosphere, ocean, and even on 
the ocean floor. But we don’t yet know 
how to move around and take videos in 
such extreme environments. The worry 
is that a submarine emitting heat into 
the surrounding liquid could cause so 
many bubbles that it could no longer 
steer or see.

 To start the project, researchers at 
Washington State University have built 

instrument called ‘HARPS’. Both instru-
ments work by analysing the ‘doppler 
shift’ of light from distant stars, the 
tiny shifts in light as the star wobbles, 
pulled around by the gravitational tug 
of unseen planets. In the past astrono-
mers could only detect wobble speeds 
of a few metres per second – ES-
PRESSO will be able to detect wobble 
speeds down to centimetre per second 
accuracy. And this is great news for 
anyone hoping to find Earth-like plan-
ets: the smaller the planet, the smaller 
the wobble it induces in its parent star. 
Finding small planets like Earth means 
being able to detect tiny wobbles, 
which this new instrument excels at.

a small model of Titan’s oceans (cooled 
to -180 degrees) complete with a minia-
ture ‘submarine’. And using a specially 
designed video camera, they were able 
to manoeuvre and film within the very 
cold liquid.

“That’s a big deal” said Ian Richard-
son, one of the researchers. The team 
will continue to work alongside NASA 
to develop the design of the submarine.

“I am just impatient to find our first 
rocky planet” said Francesco Pepe, lead 
scientist on the project.

As well as hunting for planets, 
ESPRESSO will have many other uses. 
It will also be the world’s most power-
ful tool for gazing back into the early 
Universe, to discover whether the con-
stants of nature have evolved over time.

NASA plans 
outer space 
submarine

This colourful image shows spectral data from the First Light of the ESPRESSO instrument on VLT. The light from a star has been dispersed into 
its component colours (exaggerated to demonstrate how the wavelength varies across the image). Credit: ESO/ESPRESSO team


