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Journey into the Universe
Astronomy is the study of the Sun, Moon, stars, planets, 
comets, gas, galaxies, gas, dust and other non-Earthly 
bodies and phenomena. 

Before travelling to a distant place we generally do some 
research to find out what it has to offer, how to get there 
and what we need to take with us. This is precisely what 
scientists have been doing for the past 60 years, studying 
ever more distant places in the Universe to discover which 
ones are worth going to, whether it is possible for humans 
to get there and what we might expect to find if we make it. 

But exploring the possibilities of intergalactic travel is just a 
fraction of what space sciences are all about, and there are 
other, much bigger questions to think about: such as ‘how 
does the Universe work, and what does it mean to us?’, 
‘how did we get here?’ and ‘are we alone?’.

Learn more about astronomy, its ancient origins 
and history, discoveries and careers in part 2 of our three-
part space series.

A radio telescope view of the 
sky, created by astronomers 

using a Western Australian 
radio telescope, the Murchison 
Widefield Array (part of which 

can be seen on the ground 
below in this composite image). 

Each dot around the stripe 
of the Milky Way is another 

galaxy in distant space! Learn 
more at icrar.org/gleam

Credit: Radio image by Dr Natasha Hurley-Walker 
(ICRAR/Curtin) and the GLEAM Team. MWA tile and 
landscape by Dr John Goldsmith / Celestial Visions.

Part 2: To infinity and beyond 

Space: the final frontier

From out of this world and back into it
Many of the items that we come across in everyday life such as 
‘Dustbusters’, infrared ear thermometers and LEDs, are spinoff 
technologies from space research and exploration. Eight of the things 
listed below are also spinoff technologies - which ones are they?

After you’ve had a go at the activities, 
check out the answers at 

mediaeducation.com.au/students 
to see how well you did!
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Supported by:

Digital cameras

Clocks

Vaccines

Airport drug and explosives scanners

Solar panels

Mobile phones

Medical imaging equipment

GPS

WiFi

Despite popular belief, 
Velcro and Teflon are not 
spinoff technologies from 
the space program.
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Visit aboriginalastronomy.com.au and find three interesting 
facts about Aboriginal astronomy knowledge and traditions:
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Next week
Part 3: One small step

Thousands of years of knowledge 

Pictures in the sky
So you want to be a ‘sky-entist’? 

Australian Aboriginal people 
might well be the world’s 
first astronomers, whose 
observations of the skies are 
reflected in lore, social structure, 
songs and oral traditions. In 
central Victoria, an arrangement 
of about 90 stones maps out 
different setting positions of the 
Sun throughout the year. The 
stones are thought to have been 
used a little like a calendar, and 
helped the local Wathaurong 
people to identify changing 
seasons. Some studies suggest 
that these Wurdi Youang stones 
are more than 10,000 years 
old, predating more famous 
astronomical observation sites 
such as Stonehenge and the 
Egyptian pyramids.  

In ancient Greece, astronomer and mathematician Claudius 
Ptolemy developed a model of the Solar System, in which the 
Earth was in the centre and the Sun, stars, and other celestial 
bodies revolved around it. Known as the Ptolemaic system, this 
model remained in place for hundreds of years before the idea 
was proven wrong.  

We now know that the Universe is much bigger than just 
our Solar System – and growing bigger – and that Earth is 
definitely, absolutely, not in the middle of it all. Evidence tells us 
that the Universe started with a ‘Big Bang’ event, which wasn’t 
an explosion of matter from a certain point, but an explosion of 
space itself. And so, without there being any specific point of 
origin, the Universe has no centre.

Same rock, different ideas
Draw a line to the correct continent to show where these ideas originated.

Defining moments 
Since Ptolemy’s time, our understanding 
of the Universe has grown in leaps and 
bounds. Find out when the following 
events occurred and label each.

Beneath our radiant…
The Southern Cross can almost exclusively only be seen from the 
southern hemisphere. Two of its stars point the way to the South 
Pole, making it very useful for navigation. The asterism also has 
huge cultural significance. It features in poems, music – including 
the Australian national anthem – and Aboriginal stories, and has 
been used both as a symbol of rebellion and national pride. 

Which countries have the Southern Cross on their flags?

Lend us your eyes
Are you any good at spotting mistakes? If so, Perth’s 
International Centre for Radio Astronomy Research 
needs your help! Their astronomers have been looking 
deep into the Universe and surveying the light that 
comes from millions of galaxies. But to help find 
discoveries in these surveys, they need to be sure of 
which information comes from which galaxy. Computers 
are pretty good at sorting this out, but they don’t always 
get it right. That’s where you, and your human eyes, 
come in! If you would like to be part of this great citizen 
science project and contribute to the global knowledge 
of the Universe, go to astroquest.net.au.

What if I just want to do  
astronomy for fun? 
Easy! Simply pick a clear night, look up, and think about 
what you see. There are many clubs and societies which 
can provide information, advice on equipment, facilities for 
looking through large telescopes, or courses to expand your 
knowledge. Visit astronomywa.net.au to find out how you can 
get involved. Alternatively, you may want to try some of these 
great astronomy apps! 

 • Sky View Lite Use your smart phone to work out what you 
are looking at in the night sky. 

 • NASA Find out about the latest NASA space missions. 
Watch live-streams with scientists and astronauts. Look 
through the many jaw-dropping space photos collected by 
NASA missions over the years. 

 • Fireballs in the Sky Help WA researchers learn about the 
early Solar System by reporting meteors (fireballs) when 
you see them. 

Add one more significant event to the history of astronomy:
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Centre of the Universe,  
or just a speck?

A constellation is a group of stars forming a recognisable pattern when 
viewed from Earth. You have probably heard of the Southern Cross 
or Big Dipper, however these are not constellations, they are actually 
asterisms – small patterns of stars within an official constellation. The 
Southern Cross is part of the constellation Crux, while the Big Dipper is 
part of Ursa Major, only easily visible in the Northern Hemisphere. 

Early civilisations used constellations to tell stories about gods, 
for navigation and to track the time of year. There are 88 official 
constellations; 
40 are old Greek 
constellations and the 
48 newer ones were 
added over a long 
period of time. The 88 
official constellations 
now cover every 
point in the sky, and 
have been in place 
since 1922. 

To become a professional astronomer, it helps to like studying – 
since you will need to do a lot of it! Although there are specialist 
astronomy courses you can complete at university, many 
astronomers start with a degree in mathematics or another area 
of science, such as physics, chemistry or geology. Whichever 
way you go, you will probably need to then complete a further 
research degree in space sciences. Once you are working in the 
field, a lot of your time is likely to be spent away from a telescope 
and other observational equipment, and in front of the computer, 
analysing data – so good IT skills are important.

A day in the life of an 
astrophysicist
Associate Professor Cathryn Trott 
leads the ‘Epoch of Reionisation 
Project’ at ICRAR-Curtin University, 
researching the very early days of 
the Universe, when the first stars and 
galaxies formed. She collects data, 
develops new methods to analyse it, 
and writes computer code to solve 
problems. However, it is rare for her to 

spend a whole day doing research. “My days are incredibly varied,” 
she says. “The best part of my job is helping the researchers and 
students achieve a science goal, and supporting them to do great 
things. It’s so rewarding to achieve your own science, but even 
more to help others achieve theirs.”

Cathryn says one of her career highlights was being in a room filled 
with the world’s best astronomers for both the announcement of 
the detection of gravitational waves, and also the first image of 
a black hole. “Being a part of that, even if very small, gives you a 
sense of the importance and privilege of what we do.”

The Pleiades star cluster 
(pictured) is in the 
constellation Taurus and 
has inspired similar stories in both the Western and Aboriginal cultures. In Ancient Greek 
mythology, they are seven daughters of Titan Atlas, who were pursued by the hunter 
Orion until Zeus changed them into a cluster of stars. In some Aboriginal groups, the 
stars represent seven sisters running away from men of the wrong skin (kinship) group.

2D or 3D?
From Earth, the stars we see in 
constellations and asterisms appear 
as if they are next to each other, as 
if they were in a ‘flat’ or 2D pattern. 
However, stars are actually different 
distances from Earth. Of the five 
stars that make up the Southern 
Cross, the closest is 88 light years 
from Earth while the furthest is over 
300 light years away!  

What’s 
there to 
see?
Search online 
for ‘online star 
map’ to see what 
celestial objects 
will be visible in 
the night sky from 
your location. 
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Charles Messier discovers and creates a database 
of numerous objects in space – things that are now 
known to be galaxies, nebulae and star clusters.

Australian astronomer Brian Schmidt finds evidence 
that the expansion of the Universe is getting faster 
and wins the Nobel Prize with his colleagues. 

Galileo Galilei makes major improvements to the 
telescope, uses it to observe celestial bodies – 
including the moons of Jupiter – and proves that 
not everything moves around the Sun.

Edwin Hubble proves that the Milky Way is just one 
of many galaxies and that the Universe is expanding.

Caroline Herschel was the first female astronomer to 
be awarded the Gold Medal by the Royal Astronomical 
Society for her work cataloguing stars and nebulas.

Isaac Newton describes the laws of gravity and motion.

Nicolas Copernicus revives rival ancient Greek 
theories and for the first time describes the way 
planets in our Solar System move around the Sun 
and not the Earth, using maths.

Australian Ruby Payne-Scott becomes the first 
female radio-astronomer. Her work includes making 
a connection between sunspots and increased radio 
outbursts from the Sun.
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Ancient Sumerians invented 
the ‘base 60’ number system 

which divides circles into  
360 sections. This system is 
still used today to calculate 

time and angles and to 
predict movements of 

celestial objects.

Ancient Chinese developed 
extensive star catalogues and 

kept meticulous records of 
other astronomical occurrences 

such as comets, sunspots, 
novas and solar flares.

Ancient Mayans painstakingly 
recorded the movements of 
the planets – in particular 

Venus, calculating the length 
of its year with astonishing 

accuracy.

Ancient Egyptians 
came up with the 
idea of dividing 

the day into 
24 hours and a 

constant year of 
365 days broken 
into 12 months.

Ancient Greeks 
estimated the 

size of the 
Earth, figured 
out that it is a 
globe and that 
it spins around 

its axis. 
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Topsy turvy world
Did you know that the way we see the Moon and 
stars is upside-down to the way people in the 
northern hemisphere see it? Search online for ‘Is 
the moon upside down? video’ to find out why! E
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Coding in space 
Black holes are places in space which are so dense that nothing, 
not even light, can escape their gravitational pull. This means that 
they look black, against the blackness of space. But, earlier this 
year, a team of international scientists gathered data from eight 
radio telescopes around the world to capture signals from the 
swirls of gas, dust and light circling the hole, just before they get 
sucked past the ‘event horizon’ (the boundary of the black hole). 
They then developed special code to translate the radio data into 
a visible image that was flashed around the world.

Black on 
black 
Search online for 
‘black hole photo’ 
then use coloured 
pencils to draw 
what it looks 
like here:

Copyright Seven West Media Education 2019. Images: NASA, ICRAR, SKA Organisation, Getty Images

Part 3: One small stepNext week

Space: the final frontier Part 2: To infinity and beyond

Redefining how we ‘see’ space 
Ancient people scratched mystical symbols on rock, generations of 
scientists drew complex diagrams, artists threw starry skies upon 
canvas and advances in technology helped us to marvel at high 
resolution images of more and more distant celestial objects. But 
how do you capture what cannot be ‘seen’?

Electro what?!
If you only learn one new phrase today, make it this one: 
electromagnetic radiation. Electromagnetic radiation is a form 
of energy which is all around us. This energy moves in waves, 
which differ in length and which have different properties. The 
most familiar form of electromagnetic energy is the light we 
see, called visible or optical light, but X-rays, infrared and radio 
waves are all the same thing, just with a different wavelength. 
Large amounts of electromagnetic radiation is emitted by 
the Sun and other stars, and by measuring and studying the 
behaviour of different types of waves astronomers can paint a 
more complete picture of what is happening ‘out there’.

Visit spectrum.icrar.org to explore the electromagnetic 
spectrum in more detail. 

Into the unknown 
Why stick with watching the skies from 
our own home rock, when we can do it 
out in the cosmos itself? Over the last 
60 years, hundreds of scientists have 
flown into space, we have sent crewless 
probes out towards all the planets in our 
Solar System (and beyond!) 
and robotic rovers have 
landed on the Moon and Mars. 
Space observatories, such as 
the Hubble Space Telescope 
(pictured) are right now travelling 
through the Universe beaming 
back images and other data from 
the stars. Some of these missions 
were launched years ago and, 
because of the huge distances 
involved, we may be waiting for 
many more years for information 
about these distant places to 
come back. And when it does…
who knows what we will learn?
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Radio telescopes
Radio waves are one type of electromagnetic radiation. 
They can be detected at large distances by radio telescopes. 
Unlike optical telescopes, which collect visible light waves 
through a series of lenses and mirrors to help us see distant 
objects, radio telescopes collect faint radio signals from deep 
space and convert them to electrical signals. 

Which of the following statements about 
radio telescopes are true? They:

use antennas, some shaped like dishes

can be used day and night

can ‘see’ through rain and cosmic clouds

are not affected by other modern radio frequencies from 
TV signals or mobile phones

can gather data on things which don’t emit visible light, 
such as pulsars
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When size matters
Over the next decade, WA’s 
Murchison region is set to be 
home to the most enormous radio 
telescope that the world has ever 
seen, called the Square Kilometre 
Array (SKA). Just how ‘enormous’ 
are we talking about? When completed, its total collecting area will be 
about one square kilometre – but, since big telescopes are harder to build 
and steer, it’s going to be made of thousands of smaller antennas. These 
will be arranged in stations stretching across the Australian and South 
African outback, and will collect enough data to fill up to 15 million 64 GB 
flash drives every day. The SKA is expected to be 50 times more sensitive 
than any other existing radio instrument, and will hopefully help to answer 
some very big space questions, such as:

How are black 
holes formed? What generates giant 

magnetic fields in space?
Are we alone in the Universe?

What is dark energy?
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Turning 
sci-fi to 
reality 
‘May the 4th’ is International Star 
Wars Day. This year, it saw the 
launch of the Falcon 9 rocket 
(pictured), named after Star Wars’ 
Millennium Falcon. The rocket 
brought supplies to the International 
Space Station, to support scientific 
investigations which include research 
into Earth’s carbon cycle and the 
formation of asteroids and comets. 
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