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Astronaut Training, Circus Style!
Ever wondered how astronauts train for lunar missions? This

activity will have you building strength while having fun,
with a bit of a circus twist!

Make Your Own Juggling Balls
What’s a circus show without learning a little juggling! Using

some simple materials you can find at home, this activity
will have you creating your own circus acts in no time!

Word Search Your Way to the Moon
Can you find all of the different careers that go into sending

astronauts all the way to the Moon? Hint: there may be more
jobs than you think!

Astro-Snacks!
Going to space is hard work! You're sure to work up an

appetite. But... what can you even eat in space? Learn some
fun facts while you get to snack like you’re in zero gravity!

Pack For the Moon, Like A Pro!
It’s a long way to the Moon, so you’d better make sure

you’ve got everything you need! Pack your bags like an
astronaut and you’ll be on your way!

Phases of the Moon
Lorem ipsum dolor sit amet, consectetur adipiscing elit.

Aliqguam at erat a magna lobortis dictum. Proin et sagittis
dolor. Aenean auctor lectus.

The Laws of Defying Gravity
Have you ever wondered what it might be like to walk on the

Moon? Well, with a little math (multiplication!) you can
discover what it would be like to JUMP on the Moon!

Discover Australia’s Role in the Moon Landing
Ever see footage of the first person to ever step on the

Moon, Neil Armstrong? Did you know those images wouldn’t
have existed, without Australia?



Make Your Own Moon Facts Book
Lorem ipsum dolor sit amet, consectetur adipiscing elit.

Aliquam at erat a magna lobortis dictum. Proin et sagittis
dolor. Aenean auctor lectus.

You’ll Be A Star: Make Your Own Theatrical Play
Lorem ipsum dolor sit amet, consectetur adipiscing elit.

Aliquam at erat a magna lobortis dictum. Proin et sagittis
dolor. Aenean auctor lectus.

Helpful Resources
Lorem ipsum dolor sit amet, consectetur adipiscing elit.

Aliquam at erat a magna lobortis dictum. Proin et sagittis
dolor. Aenean auctor lectus.




Did you know?!
he word "astronaut” comes
from the Greek words for

“star sailor”.

Have you ever wondered how astronauts prepare for life in space? Turns out, gym class
can be fantastic preparation! In zero gravity conditions, your muscles and bones can
become weak, so one way that astronauts prepare is through strength training! In fact,
astronauts on the International Space Station have to do 2.5 hours per day of training!

The great thing about circus is that it is both an art form and a sport that is a fantastic
way to develop strong muscles and bones. A lot of the warm-ups that we used before
rehearsing Mission to the Moon, you can do too. Here are some of the activities we like
to do, which are ALSO done by astronauts in their training sessions before leaving
Earth!

Get your blood pumping!

Pick your favourite high-energy song. (Even a short one will do). For the full song, start
moving around. You can run on the spot, make windmills with your arms, shake your
legs, invent a dance - any movement will do! Just make sure to give all your classmates
their own space.

Stretch it out

What kind of muscle groups do you think circus uses? What muscles do you think
astronauts Take turns going around the class and having each student lead a stretch,
for 10-30 seconds each. Have the class count it out so you keep time! Make sure you get
all your muscles in there - arms, legs, and even your core!

Clowning around

Circus isn't just tricks, it's also about entertaining! Warm up your inner clown with some
silly walks. Try moving as your favourite animal, like you're an astronaut on the moon, a
tightwire walker high up in the air, or even freeze like an ice statue! Take turns going
around the class and getting suggestions on other silly and creative ways to move.




ASTRONAUT TRAINING: CIRCUS STYLE!

Let’s See Those Muscles!

NASA put together a list of simple strength training that you can try at home or in your
gym class! Try 10 repetitions (reps) of each of these, and give yourself 60 seconds in
between to rest.

Remember: If they’re not easy at first, that’s okay! Both astronauts and circus
performers train for YEARS. We all start somewhere!

Body Weight Squats

» Stand with your feet shoulder-width apart, back straight, looking forward, and arms
by your side.

* Lower your body by bending your knees while keeping your back straight. Think
about it like you’re trying to sit down in a chair, except without the chair. Keep your
quads parallel with the floor, and make sure your knees aren’t extended past your
toes.

» Slowly raise yourself back to a standing position.

Push-Ups
e Lie on the floor on you stomach. Place your hands on the floor under your shoulders,
making sure they are shoulder-width apart.
e Using only your arms, lift yourself up slightly so that only you hands and toes are
touching the floor. This is your starting position!
» Straighten your arms to raise your body off the ground. Hold for a couple seconds.
e Lower your body back to the starting position.
*If you’re finding it hard to do push-ups like this, there are lots of variations! Try keeping
your knees on the ground, or doing push-ups while standing against a wall!

Space Elevators
Grab a buddy for this one!
+ Stand toe-to-toe with your buddy, and hold hands.
» Slowly and carefully, lean back, making sure you are counterbalancing (which means
you’re both using equal force to hold each other up).
» When you feel balanced, slowly and at the same time, squat down until you're sitting
on the floor.
o See if you can work together to stand back up!

Is this one TOO easy? Try it back-to-back!
¢ Stand back-to-back with your buddy and link elbows.
» When you feel balanced, slowly and at the same time squat down until you’re sitting
on the floor.
o See if you can get back up again!

Teamwork and Coordination

Circus and space travel are all about working together!
Grab a partner or a group, and a a juggling ball.

Start very close together, and pass the ball between you.
Then take a step back.

See how far apart you can get without dropping the ball!




ASTRONAUT TRAINING: CIRCUS STYLE!

When astronauts are training, they keep careful logs of all of their activities, which helps
them evaluate if they’re making progress. While you're doing this activity, think of
keeping notes to help you on your way to future astronaut training!

What astro-exercises did you try? How did you feel afterwards?

What muscle groups do you think you worked out? Why would they be important for
astronauts in space?

If you were doing these exercises on the Moon, where the gravity is 1/6th of what it
is on Earth, how do you think you would feel? Would you have to change the way you
do the exercise?

Did you have fun? Remember: the best exercise is the one you enjoy doing! There’s
as many exercises out there as there are stars in the universe. Well, not quite, but
maybe close! If you were to invent your own astronaut training program, what would
you do?




How old is juggling?

The first known depictions of
juggling are drawings on the wall of
the Beni-Hassan tombs, which date
back to the middle kingdom of
Ancient Egypt! They show a group
of women jugglers, including one
with her arms crossed!

Juggling is one of the Mission to the Moon cast's favourite things to do. There are many
different kinds of juggling: toss juggling (throwing objects in the air), pass juggling
(tossing items between partners), contact juggling (moving objects across your body),
antipodism (juggling with your feet) and Risley (juggling PEOPLE with your feet! Don't try
that at home!) There's also variations on juggling - plate spinning, diabolo, poi, batons,
hoops, and fans! And, you can juggle almost anything: balls, clubs, rings, hoops, hats,
boxes. Most people find scarves the easiest object to start out with.

If you want to learn to juggle like the cast of Mission to the Moon,
here’s an experiment to try!

Ingredients
e 1/2 cup of uncooked rice
e 3 balloons (multiple colours)
« 1water bottle (empty, dry)
e 1funnel

Directions

e Using your funnel, pour 1/2 cup of rice into your water bottle.

e Take your first balloon and stretch the neck so that it fits over
the opening to your water bottle. You may want to blow a little
air into the balloon first so that it stretches.

e Tip the water bottle and pour all of the rice into the balloon.

e Pull the balloon off of the water bottle, and squeeze out all of
the extra air.

e Cut the stem off of the balloon. Leave a bit of the neck -
enough to fold over and tape down so none of the rice
escapes.

¢ Take your second balloon, and cut its neck off as well.

e Cover the rice balloon with your second and third balloons.
This will help to hold the rice in.

¢ Repeat this process two more times, so you end up with three
juggling balls!

NOW YOU'RE READY TO JUGGLE! s ’
7



WORD SEARCH YOU WAY TO THE MOON!

To get to the Moon, you’re going to need more than a trio of juggling astronauts! At

NASA they have over 150 different occupations employed, all working together on the
common goal of reaching further into space! Let’s see if you can discovered some of

the roles that play a big part in getting us all the way from the Earth to the Moon!

vIM[B|[F[W[R[I[T[E[R|[G|F|L[N[S|P|V]|F]A]P
D:IETOWELSF;LAWY RIJ[1]J]1
NiHDTTSUNTAiNBOT[ONSWL
x[alx|[x[e[n[e[alulr{al[r[ 1|1 |e]s[H]Y]o
klelzlelvlols|clrlelp|i |vlelelr|lolelv]lT
x|Tls|p|Tlalr[c|M[e[plc|c]i[alelT|n]s]D
ZIRUNMFPOEWEAAQXTACGOB
U|OB-0VVIULL[UTWHSLMPCH
GENUEQFYNJO_LOHSWWYOIN
Y?AAiGNZLTHJ%GRVGTMDLAR
CiUURGLAASEiSIQBSERELR
I’FJSXDNTTX'YMETGHELEN
plH|o|T|o|c|r|Aa|P|H|E|R|A|H|O|D|[N|E|D]|G
Qly| i [H[M[H]|s]L|w]a|T]E|[R[N][L]AlTI]E]I]1
JIx|s|le|x|el|lF|T|e|T|J|x|M|H|O]|V]|c|N]|A]lS
SSCIENTIST{TCSAEHNZOE
B|S|H|L|V|E|D|/U|C|A|T|O|R|S|G|F|E|C|R]|D
H|G[K|FIK|E|F|IT|E|D|P|[Z|R|W[E|E[Y[A]U[D
A{XP-VGTASTR:ONOMERFZGZ
WORD LIST
ACCOUNTANT GEOLOGIST ¢ BONUS: If you were going to join a
ASTRONAUT LAWYER space agency, what sort of career
ASTRONOMER METEOROLOGIST would you like to have? Write a
gf;;g?gi gﬁgTFOGRAp“ER paragraph about what your job
EDUCATOR SCIENTIST would be, and what you would be
ENGINEER SOCIAL MEDIA most excited to do, learn, and be
FABRICATOR WRITER part of discovering!
FLIGHT SURGEON




No bread in space?!

Those of us who love a warm, gooey
toastie on a cold day, we’re out of
luck! There’s no bread allowed in
space. Can you guess why?

Hint: the reason is written
somewhere in this activity!

Astronauts work up a big appetite on their way to the moon! But they have to pack food
carefully, because the more they bring on board, the more the rocket weights, which
means the more fuel they consume. Everything has to be very light.

When it comes to food, the thing that weighs the most is actually water. So to make
sure the astronauts are able to bring enough food with them to last the entire mission
(and maybe a few fun snacks as well) all of their food is actually dehydrated. This
means that all of the water has been removed.

To eat it, they have to take the dehydrated food, and mix it with water. On the Apollo
moon missions, this meant their food usually came in the form of a paste, that they
would suck from aluminium tubes. Like this:

> % > —

A photo of food that was sent up with This is a more modern sample of astro-
astronauts on the Gemini Project. The food from the International Space Station.
object at the top right is a water gun for Everything still needs to be rehydrated -
rehydrating the food! and now there is even a microwave!

NASA astronauts now have a bit more variety in their diets - sometimes even fresh
food! But there is one major rule they all have to follow: no crumbs in space!

During the 1965 Gemini 3 mission, astronaut John Young snuck a little snack into the
pocket of his space suit just before the flight: a fresh corned beef sandwich. One of the
purposes of their mission was actually to test out different types of freeze dried food in
space, that would later be sent on missions to the Moon. One little sandwich
experiment couldn’t hurt, right? As soon as he and fellow astronaut Gus Grissom had a
moment to eat, Young broke out the contraband sandwich for a bite.

The crumbs got everywhere. Behind the instrument panels. In their eyes. Uncontainable
crumbs floating through the capsule. Fifty years later, Young says of his sandwich, “It
was a thought... Not a very good one.” And that’s why there’s no bread in space!



ASTRO-SNACKS!

For anyone curious about just how good this sandwich was, that astronaut John Young
decided to sneak it into his spacesuit, you can actually go and see the real deal in a
museum! It’s been preserved in resin and put on display at the Grissom Memorial
Museum in Mitchell, Indiana (USA).

But since we're all the way in Australia, here’s a couple fun photos:

The elicit, crummy sandwich, now
preserved in resin for all time! John
Young actually did get into a bit of
trouble for this, and a hearing was
formed to ensure that no secret
sandwiches would ever board another
space flight. John Young certainly did
though! He is the longest-serving
astronaut in history, with a career that
spanned 42 years! He even became the
@th person to ever walk on the Moon, as
the commander of Apollo 16 in 1972.
| Guess he must not have minded the
| space food after all!

dali into space, by concasling it in hi
Bpacesuit. He pullod it out mid-Tlight
and affered Virgil Grissom a biun,

This is a photo of astronauts John
Young and Gus Grissom, just before the
flight of Gemini 3 blasted off. The
secret corned beef sandwich: it's in
John Young’s pocket.

Bonus: If YOU were going to the Moon, and you got to sneak on
board one item of food, what would it be and why? Write a short
story about what you think might happen next!
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ASTRO-SNACKS!

HOW TO MAKE SPACE
PUDDING

Makes enough for TWO hungry astronauts!

Ingredients
» Stablespoons of powdered milk
« 5 tablespoons of powdered pudding (any
flavour you like - we recommend chocolate!)
+ Plastic bag (like a Ziploc bag, something you
can seal reliably so it won’t leak)
e And a spoon to mix

linstructions

1. Gather all of your materials.

2. Add all of your dry materials into your plastic bag and mix.

3. Add 1 cup of water.

4. Shake the bag so that the water gets all mixed in. Then, take your spoon and (very
carefully, since the bag is still open) mix it until your concoction is about the same
consistency as pudding.

5. Seal the bag - tight! You want to make sure nothing leaks from the top. Let it set for
5-10 minutes. You may also want to put it in the fridge for a little bit, so the mixture
solidifies a little nit.

6. When you are ready for your astro snack, very carefully cut one of the bottom
corners of the bag, and just like an astronaut, squeeze it into your mouth and enjoy!

PRO TIPS

On the Gemini Project missions, the
pudding-of-the-day almost was always
butterscotch. Mmmm! But you can try any
flavour you like, even mix flavours together
(if you're feeling out-of-this-world
adventurous). You could also try adding
freeze-dried fruits like strawberries. No
matter what you do, it should look and
taste just a bit more appetising than what
the Apollo astronauts had. Just take a look
at this pudding tin, returned unopened
from Apollo 16 - still sitting at the

Smithsonian Museum today! A snack saved for (much) later: a tin of
vanilla pudding from Apollo 16 (April 1972).

11



PACK FOR THE
MOON LIKE A PRO!

Did you know?!
38, Some astronauts have included musical
§ instruments in their packing lists for
space! The first instruments ever played
in zero gravity were a harmonica and a
bell, brought aboard Gemini 6
(December 1965) so the crew could play
Jingle Bells.

When astronauts are preparing to go to space, they have to follow some strict packing
regulations! And, we’re not talking about picking just a few of their favourite tees and
books for a holiday by the beach.

Every astronaut headed to the International Space Station is given something called a
‘Personal Preference Kit’, in which they can pack any personal items they would like to
bring. This kit is smaller than the size of a sheet of paper, and all of the contents have to
weigh less than 1.5 kilograms.

That’s smaller than a carry-on bag for a flight!

Now, just because an item can fit in the kit, doesn’t mean it can automatically come
along for the ride. Astronauts are not allowed to bring perfume, anything in a
pressurised can, absolutely nothing with crumbs (like we read in the last activity!),
and... no video games.

No video games?! Well, at least not with consoles like a Switch, due to potential battery
issues. Also if you've only got 1.5kg of space, you probably want to make sure you're
bringing all the comforts of home, and not just your Minecraft.

What would you bring to space? In this activity, you’re going to think about what you
might need for your own Mission to the Moon!

12



\SSION TO THE M@v '

PACK FOR THE MOON LIKE A PRO!

What’s on your packing list? Use this to brainstorm what you’d bring to space!

What would you bring for gntertainment? Do you have a favourite book or album,
or a piece of sports equipment you'’d want to bring to the Moon? Fun Fact:
Astronaut Al Shepard brought a golf club when he landed on the Moon on Apollo 14!

Would you bring something to represent your school, like a class photo, a mascot,
or even... your homework?

Would you bring anything along to remind you of your friends, family, or pets?
Astronaut Charlie Duke brought a framed photo of his family on board Apollo 16 in
1972 - and left it on the lunar surface! Do you think it’s still there?

Would you bring any of your favourite food or drinks? Remember: no crumbs!

Would you bring anything commemorative that you could sell back on Earth? Note:
this isn’t strictly allowed! The Apollo 15 astronauts (1972) brought hundreds of
stamps with them to sell afterwards. When NASA found out, they were displeased!

Is there anything super special you’d bring with you, that doesn’t fit this list? Some
astronauts have brought musical instruments, others cultural or religious symbols.
Some even brought lego!

13



PACK FOR THE MOON LIKE A PRO!

Now that you’ve got some ideas, it’s time to get packing! Draw a picture of what you’d
bring along, and remember: it all has to fitin a bag about the size of this box! Do you
think everything you’ve brought would weigh less than 1.5kg?

THIS SUITCASE BELONGS TO:
DESTINATION: MOON!

14



Q: Why was the moon a little
moody?
A: It was just going through a
phase.

In Mission to the Moon, the astronauts talked about how the Moon goes through
phases. These lunar phases are the shape of the Moon that we can see here on Earth.
These shapes are the portion of the Moon that is lit up by the Sun - and remember, we
can only ever see one side of the moon from here on Earth! Sometimes we can see the
entire Moon, sometimes just a sliver. Sometimes, we can’t see the Moon at all!

In this activity, you’re going to learn a bit more about each of the lunar phases, and
then practice your astronomical observation skills out in the wild! First, let’s remind
ourselves what all of the phases are!

LUNAR PHASES

New Moon: The beginning of a lunar phase! The new moon rises in the east along with the
sun, and travels across the daytime sky. It’s illuminated side is facing away from Earth, so
we don’t see it at all!

Waxing Crescent: We can see a tiny sliver of the Moon, as it starts to rise a little bit later in
the day. The Moon’s illuminated side is facing mostly away from earth. Watch it continue to
grow!

First Quarter: We can see one-half of the moon’s illuminated side, and now it’s half-way
through the lunar phase. The moon now rises around noon, and sets around midnight. This
is a great time to view the moon, because it’ll be high in the sky during the evening!

Waxing Gibbous: Gibbous is a word you don’t hear often! It means an object that is greater
than a semi-circle, but less than a full circle. And waxing means something that is
increasingly illuminated. Right now, the Moon is almost full

Full Moon: Technically, we're not seeing the full Moon, but the full one-half of the Moon
that we can see from Earth! This is as big and bright as it gets! A full Moon rises around
sunset, and sets around sunrise.

Waning Gibbous: That gibbous Moon shape appears to get smaller in the opposite
direction, or, it’s waning. Of course, it’s not actually shrinking, but the Moon’s orbit is
starting to carry it out of our view. The moon will also start to rise later each night.

Last Quarter: The moon now rises in the east close to midnight, and can be seen in the
daytime sky until it sets in the west around midday. Notice how the Moon almost looks like
half a pie in the sky?

Waning Crescent: Our final step before the lunar phase resets! You can see just a crescent
of the Moon, getting smaller and smaller (waning) as the days go on. The Moon is very
nearly back to the point in its orbit where its daytime side faces away from us on Earth.

15



PHASES OF THE MOON

Now you’re going to put your astronomical eye to the test, and observe the lunar
phases for yourself! Every night for a full month, go outside and take a look at the Moon.
See if you can draw the shape you see. How long does it take for the Moon go to

through all eight phases? Is it the same every month?

LUNAR PHASES

O

Q10

O
O
O
O
O

Monday Tuesday Wednesday Thursday Fricay Saturday Sunday

Date: _/_/__|Date:__/_/__|Date:__/_/_|Date:_/_/__|Date:__/__/__|Date:__/_/__|Date:_/__/__
OIOIOOIOO
Date: _/__/__|Date:__/_/__|Date:_/_/__|Date:__/__/__|Date:__/__/__|Date:__/__/__|Date: _/__/__
OO
Date: _/_/_ _|Date:_/_/_ _|Date:_/_/_|Date:__/_/__|Date:__/_/ _|Date:__/_/__|Date:_/_/__
OO0
Date:_/_/__|Date:_/_/_|Date:_/ /__|Date:_/_/__|Date:_/_ /__|Date:_/_/__|Date:_/_/__
OO

Date: _/__/ / Date: _/_/__| Date: __/__/ Date: __/__/ Date: __/__/ Date: _/__/

Bonus: Now that you’ve spent a month observing the night sky, did you notice any
other fun things up there?

16



\SSION TO THE M@v '

THE LAWS OF
DEFYING GRAVITY

W\ Q: What is the Moon’s favourite
restaurant?
A: The Satellite Dish!

If you're anything like the intrepid juggling acrobats of Mission to the Moon, you also
want to know what it’s like to walk on the Moon. Well, you don’t have to master the
moonwalk to figure out how you’d move around in space. You just need a little math.

First though, we need to talk about gravity!

Gravity is the force by which a planet draws objects in towards its centre. It’s the
reason we can walk around on Earth, the reason that when we jump up into the air, we
always come back down. It’'s even the reason why the Moon orbits the Earth, and the
Earth orbits the Sun. Without gravity, there would be nothing holding us on the Earth -
or holding the Earth together, for that matter! So, we like gravity, even as circus
performers!

How much gravity an object has depends on its mass. This is the measure of how much
matter is in an object. Everything has mass, from you to the dust particles that make
up constellations. Some objects though have more mass than others. For example,
planet Earth is a large object, with a lot of matter, and therefore, a lot of mass,
especially compared to you! The more mass an object has, the more gravitational
force, or pull, it has on other objects around it. And no matter where you go in the
universe, your mass will remain the same.

How these gravitational forces act on you here on Earth, that’s how we get the idea of
weight. This is the measure of the gravitational force with which an object (you!) is
drawn to the centre of another object with more mass, like the Earth! This means that
on objects with more mass or less mass than Earth, your weight would change.

But what exactly does this have to do with
moonwalks? Well, have you ever seen a
video of an astronaut walking on the Moon?
Notice how they seem to bounce and take
a few seconds to return to the ground?
Why do you think that might be? It's
because the Moon has less mass, therefore
its gravitation pull on you is less, but your
mass has stayed the same. So when
astronauts use their muscles to jump, they
go much farther! In fact, the Moon has
about 1/6th the gravity that Earth does!

In this activity, you’re going to find out how
the gravitational forces that act on your
every single day on Earth, would change if
you were suddenly on the Moon.

17



THE LAWS OF DEFYING GRAVITY

YOU WILL NEED...

A buddy

A roll of tape

A bean bag or a ball

A measuring tape

Your best jumping shoes or throwing arm

THE EXPERIMENT!

1.Grab your buddy and stand next to a wall with your piece of tape.

2.0ne at a time, jump up as high as you can and stick the piece of tape to the wall. You
can also do this by taking a ball and tossing it up into the air as high as you can. Just
make sure to catch it on the way down.

3.Measure how high you were able to go. This will be your baseline measurement. This
means a set of data collected that will tell us where we have started. This way, we
can best evaluate (measure) any changes that we make.

4, Write down all of the measurements for you and your buddy, and then get ready for
a little math.

THE MATH!

If the Moon has 1/6th the gravity that the Earth does, that means that when you jump
on the Moon, you are going to go six times higher than you would on Earth. We can turn
this into an equation!

(Distance you jumped) x 6 = (Height you would jump in lunar gravity)

Give this math a try! Who jumped or threw the ball higher? Does this give you a sense of
how you might move around on the Moon?

You can also try different versions of this experiment, to see what other numbers you’d
get! Try seeing how long you can jump, or how far you and your buddy can throw a ball
to each other.

Record your data on the next activity sheet, and if you want an extra challenge - see if
you can work out how high you would jump on other planets in our solar system.

Bonus Question: If you wanted to
set the universal record for the
highest jump ever, which planet
would you travel to?

18



THE LAWS OF DEFYING GRAVITY
DEFYING GRAVITY DATA SHEET

Location (How high yg?;sjﬁlri:;ed on earth)
Earth Height =
Location Sgr:ra;‘cpzfég\gy mzdl‘g%% Calculation:
Earth

Moon 0.16 "L':fx:: (Height) x 0.16
Mercury 0.38 T{?ﬁ::
Mars 03¢ ]
Jupiter 2.36 Tf\:::
Saturn 0.92 Tf\::r
Uranus 0.89 Tf\:::
Neptune 1.12 T;g\:::
Pluto 0.06 va:::
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AUSTRALIA'S ROLE
IN THE MOON
LANDING!

Did You Know?

We don’t know for sure how the
Moon was created, but we think it
happened around 4.5 billion years
ago when a rock the size of Mars
smashed into Earth! The bits that

escaped: that’s our Moon!

On the 21st July, 1969, NASA landed the first ever spacecraft on the Moon. On board
were two astronauts: Neil Armstrong and Buzz Aldrin. Millions of people around the
world watched as Armstrong stepped outside of the spacecraft and set foot on the
Moon.

But did you know that none of that footage would have been possible, without
Australia?

Australia played a big, important role in the space race: it ran tracking stations that
were used to relay messages to and from the Moon, while the astronauts were closest
to this side of the planet. These tracking stations were satellite dishes, and there were
a number of them across the country (see the map on the next page!).

How did this work though? We can discover it with an experiment!

YOU WILL NEED...

o A piece of poster board (A2 size)
» Aroll of tape
e A buddy

THE EXPERIMENT!

1.Grab your buddy roll the poster board into a cone shape, leaving just a small hole
(around 2 centimetres) at the pointed end.

2.Tape the poster board along the edges so that it holds its shape.

3. Bring your cone outside to the school yard. With your buddy, take turns holding the
cone to your ear, and listening very carefully to the world around you - the leaves,
the grass, traffic in the distance, anything in your environment. (You and your buddy
may have to be a bit quiet to help each other out with this experiment).

4. Make notes on what you hear. Try listening to your environment both with the cone
and without. How does your hearing change?
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AUSTRALIA'S ROLE IN THE MOON LANDING!

HOW IT WORKS

What you've made with this cone is a funnel for sound waves. All sound travels as a
wave. For example, if you are listening to your buddy telling you a story, as the words
leave their mouth, this makes the air particles closest to them start to vibrate. These
vibrations are passed along from particle to particle until they reach your ear. Like this:

For sound to make waves, you need three important things:

1.The object making sound needs to vibrate. If you put your hand on your throat when
you speak, you’ll notice that your vocal cords move - this is vibration.

2.The sound waves need to travel through a medium, which is any substance that can
transport waves. This can be through the air, water, or even solid objects. If there
are no molecules to vibrate (like in the vacuum of space), then sound won’t travel.

3.There needs to be a receiver on the other end, or an object that can turn these
sound waves into signals that our brains can understand as sound. For example, our
ears could be receivers.

Sometimes, sounds are super quiet, or super far away, which makes it hard for our ears
to receive the waves, and turn them into signals that we hear.

The funnel that you just made though, it amplifies sound waves, and directs them into
your ear, helping you to hear even more.

This is a similar idea to how NASA’s giant satellite dishes work.

The Parkes radio telescope in
1969, during the Moon Landing.
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AUSTRALIA'S ROLE IN THE MOON LANDING!

SATELLITE DISHES

When NASA sends a real mission to the Moon, they have to have a way to communicate
with it, and of course it’'s way too far for sound waves to travel all the way back here -
not to mention the whole vacuum of space bit.

What the spacecraft do instead is send out radio waves. These waves travel through a
property called frequency, which is a way of describing the number of waves that pass
a certain point in a second.

These frequencies are sent through a device called a transmitter, which turns sounds
and images into electric signals. These signals are sent out from antenna attached to
the transmitter, and the waves spread out in all directions.

On the other end, we’re waiting with a device called a receiver. This takes the electric
signals, and it turns them back into the original sounds or pictures. Like this:

2. A transmitter on the spacecraft
1 In space, the %,\ B L :
astronauts take ® furns itinto electrical signals.

video on the Moon. ‘\}“
3. The signals travel 4, These waves are picked up by
outwards as radio waves. receivers on Earth.

5. The repel'ver turns the
electric s:gna{s back into a
moving image.

And here on Earth, we get to watch people walk on the Moon!

When Apollo 11 was landing on the Moon in 1969, the Moon was just rising in Australia,
which means we were the closet to the astronauts at the time, and the best ones to
receive their signals. Two satellites were close enough to pick up the images. For the
first nearly 9 minutes, it was received by a 26-metre satellite dish in Honeysuckle
Creek, ACT. This captured the first moment Neil Armstrong stepped off the spacecraft.
This was a smaller dish, so the images it picked up (the amount of information it could
receive) was a bit grainy.

After that, the broadcast switched to a satellite dish at the Parkes Observatory in NSW,
which was much bigger (64-metres!) and could capture the images in much greater
detail. Think of it like a gigantic sound funnel, capturing everything we could possibly
hear at the time.
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The 26-metre  Honeysuckle  Creek
Tracking Station (ACT).

Neil Armstrong descendfg from the Buzz Aldrin descending from the ladder,
ladder, as captured by Honeysuckle as captured once the radio signal had
Creek. swapped to Parkes Observatory.
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If you want to learn even more about Australia’s role in the Moon landing, the
Commonwealth Scientific and Industrial Research Organisation (CSIRO) has put
together this great infographic - a map of all of the tracking stations that worked to

send a real-life mission to the Moon

AUSTRALIAN SPACE HISTORY!
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MOON FACTS!
MAKE YOU OWN

IOON FACTS BOOK ¢ What is the Moon's
favourite thing to read?

A COMET book.

During Mission to the Moon, the performers share their favourite facts, such as the
fact that the Moon and Australia are almost the same distance across! (Moon =
3,475km wide, and Australia = 4,030km!) Come up with your favourite Moon Facts, and

turn them into a picture, a story, or even a classroom book.

MY MOON FACTS!
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