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DID YOU KNOW?

We might not be able to see the stars
in the daytime but that doesn’t mean they
aren't still there. They don’t go out for the
evening or switch their lights off. The light
from the Sun is just so bright in the daytime
it completely outshines any other stars.



There is a lot to look at in our night sky. We can see:

Stars are big, hot balls of gas. They
can be different colours depending
on how hot they are. Young very hot
stars look blue in colour while older,
cooler stars look more red. All the
stars we see in the night sky belong
to our own galaxy, the Milky Way.

This is the Earth's rocky natural
satellite which travels around
our planet. It does not make its
own light but instead reflects
light from the Sun.

There are eight altogether which
orbit our star the Sun and make
up our local neighbourhood
which we call the Solar System.
Like the Moon they do not shine
by themselves but instead reflect
light from the Sun.

If you live away from street lights
and large towns you may be able to
see a pale fuzzy white band of light
running across the sky. This is the
Milky Way and what we actually see
is the faint light of many millions of
distant stars in our own galaxy.

There are also some special extras that we can only see at certain times like:

ISS oAt sTaen

The ISS is a man-made or artificial
satellite. At first it can look just
like a star but you will see it move
across the sky in only a few
minutes. The International Space
Station takes 90 minutes to orbit
the Earth once - pretty speedy!

METEORS

Meteors are pieces of space
rock travelling very quickly
through our atmosphere.
They are often called shooting
stars because they form bright
streaks as they burn up on
their way through the
atmosphere. If the space rocks
make it through the
atmosphere and land on the
Earth we call them meteorites.

1 Be spherical

E Orbit the Sun

Clear its

own orbit

(either join up with
other similarly sized
space rocks in its
path or bump them
out of the way).

COMETS

Comets are occasional visitors to
our part of the Solar System. They
are made of ice and dust and start
to burp and splutter as they get
closer to the Sun and warm up.
The Rosetta Mission team at the
European Space Agency recently
managed to track the Comet 67P
Churyumov-Gerasimenko, they
released a lander called Philae
onto the comet to take a closer
look - impressive stuff.

Pluto is indeed
roughly spherical.

Pluto does
orbit the Sun.

Pluto is a similar size to some

of the other space rocks in its part of
the Solar System and shares its orbit
with other objects so it was

" GARE PUNEE



W hen we look up at the stars in the clear
night sky we can group them into
patterns. These patterns have been very
helpful through the ages as they have helped
astronomers to find their way around the night
sky and sailors to find their way around the
oceans. There are many stories linked to the
constellations too, tales about everything from
princesses to scorpions and bears to warriors.

DID YOU KNOW?

You can stargaze from absolutely
anywhere: on holiday, at school, from your
garden, with your science club and even on the way
home from school. If you live in the countryside the
sky will be nice and dark so it is easy to see things in
the sky. If you are in the city like the astronomers at
the Royal Observatory Greenwich don’t panic; they
stargaze from the middle of London all the time
and still see lots of amazing sights.
All you have to do is look up.

There are 88 official star patterns
which we call constellations.
Sometimes constellations can be
very large and astronomers might
not need to use the whole thing to
find their way around. They may
choose to look at a bit of it. We
call these smaller sections of
constellations, asterisms.

Our night sky changes with
the seasons. This means that
we see different
constellations throughout
the year. However, there are
a set of constellations that
are in our sky the whole year
round - these are called
circumpolar constellations.



ACTIVITY

1A LET'S GO STARGAZING!

For this activity you will be planning your very own observing trip.
Below are three very important things to keep in mind before you start:

'l Never look directly at the Sun.

E Never go out observing alone.
It doesn't matter if you live in
the middle of the countryside or
a city centre, being out alone is
not safe so be sure to take a
parent or guardian with you.

B Wear suitable clothing.

Winter is a great time for us to see
lots of fantastic things in the night
sky. The only thing is it can get very
cold, particularly if you are out for a
long time. Make sure you wear the
right clothing to keep you nice and
toasty so you don’t have to cut your
observing session short.

The table below shows some things to look out for on your trip.
There is a mix of stars, asterisms and constellations. Fill in the
gaps, ticking things off your list as and when you find them.

Name Help

The Plough  Look for seven stars in the

night sky that look a little bit

like a saucepan (use the
diagram to help you)

Polaris Using the Plough, find the
(TheNorth  two stars marked on the
Star) diagram called the pointer
stars. Using the distance

between the stars as a guide,

make five jumps of that

distance in the direction they

point and you should get to
Polaris.

Ursa Ursa Major is also known as
Major the great Bear. The handle
of the saucepan is the
bear’s tail, the pan is the
body and there are extra
sections to add on for the
legs and head.

Found it | Star, constellation
or asterism?

We need to know

where to look first so make sure
you can find North, South, East
and West. A compass can help
you do this or even a

smart pnone DID YOU KNOW?

‘t’;glm has The points on the compass will remain
compass the same throughout the year. However,
featsre. depending on what time of year you look in

the sky the objects in the table below could be
a different way up, on their sides or even
upside down. You will have to use your
astronomy skills and a keen eye to work
out where everything is.

Be sure to take some
photographs of who you
stargazed with, what clothes you

had to wear to make sure you didn’t get

cold and if you took any hot drinks or
snacks with you. You may even want to
take photos of the stars, Moon or
anything else you see.

ACTIVITY
1B ASTRONOMY STORYTELLER

This activity will need you to work like a scientific
researcher. Using the three objects in the table that
you observed in the night sky, research the stories
behind them. The stories depend on the culture they
come from. The names mostly come from ancient
Greek legends but if you research carefully you will
also find other stories about people and animals in the
sky in Scandinavian, American, Indian, Chinese and
Arabic myths.

ACTIVITY
1 C LOOKING FOR JUPITER

Seeing as you are pretty much an expert now, with all
your newfound astronomy knowledge, how about an
extension activity to really give your brain a workout?
Using the Royal Observatory Greenwich online
resource ‘Looking for Jupiter’ plan another observing
trip where you can look for planets in the night sky.
Good luck astronomers!
www.rmg.co.uk/discover/teacher-resources/looking-jupiter



The Sun really is huge! This
shows just how much bigger
the Sun is compared to the
planets. Look how small the
Earth appears!



If we were to safely track the Sun
through the sky during the
daytime we would see it rise in
the East and set in the West.
Although it seems like the Sun is
moving through the sky it
actually isn't - the thing that is
moving is our planet!

SUMMER

DID YOU
KNOW?

How high the Sun is in the sky

depends on what season we are

in. In summer the Sun is very high

in the sky. In summer our sige o? WINTER
the Earth faces the Sun for longer

than in the winter. This means

we have more daylight shining on

our planet giving us longer day

times and shorter night times.

In the winter the Sun is lower in the sky.
We are facing towards the Sun for a
shorter length of time which means we get
less daylight and longer night times. The
length of a day on Earth is always 24 hours
no matter what season it is, we just get
more sunshine in the summer and more
snoozing time in the winter.



he Sun is a truly fascinating star that we are still finding more

and more out about all the time. It is very dangerous to look
directly at the Sun, even with sunglasses on. It is so bright it can do
some serious damage to your eyes. There are safe ways to look at
the Sun, take a look at the activities below to find out how.

ACTIVITY
2 A THE HUMAN SUNDIAL

For this activity not only will you be taking the role of an
astronomer and running an experiment but you will also be
acting as a human sundial. Sounds a little strange? Let the
astronomers at the Royal Observatory Greenwich explain.
They have made an activity that will talk you through how
being able to measure the changing length of your shadow
through the day can help you tell the time.

www.rmg.co.uk/discover/teacher-resources/human-sundial

A SHADOWY TALE

You can trace the movement of the Sun across the
sky by looking at your shadow on a sunny day.

DID YOU KNOW?

Before mechanical clocks were
invented, the motion of the Sun across the
sky was used to tell the time. A sundialis a

very simple sort of clock that casts a shadow
that moves along a clock face as the Sun
moves across the sky. they are great at
telling the time... unless, of course,
it's a cloudy day!

Middauj
Sun

Afternoon
Moriing Sun
Suh
Measure your Measure your shadow’s
shadow at direction
different and
times of the length.
day.
Make a
Chart to
recorqd

Direction
of shadow

your Time

results,

ACTIVITY
2 B SOLAR OBSERVING

The surface of the Sun is a very active place with hot gases
swirling, looping and occasionally even erupting. The
Zooniverse project is what is called a citizen science project
which means that scientists look for help from the public
with their scientific research. If you would like to get
involved and classify distant galaxies, sorting Sun spots or
even hunting for new planets then this is the activity for
you! Take a look at the website and get cracking!

WWW.ZOoNiverse.org

ACTIVITY
2 C SOLAR PODCAST

Our brains are amazing organs but they can’t
remember every little detail of things we read,
experiments to do or observing trips we go on. It is
much safer to keep a record of what we find out
instead. This doesn't just have to be writing everything
down, there are lots of other ways of keeping a record.
At the Royal Observatory Greenwich the astronomers
record monthly ‘Look Up’ podcasts to talk about what is
in the sky and any new discoveries so why not have a go
yourself? Work in pairs and use your newfound solar
knowledge to help you record your very own podcast.
You might want to think about some questions to ask
each other and some fantastic facts you would like to
include so writing a list of things to talk about before
you start recording can be very handy.

Length of shadoy,

Direction of shadoy,



DID YOU KNOW?

Some of the planets have rocky
or icy objects called moons orbiting
them. Jupiter has over
60 moons all of its own of
different shapes and sizes!



stronomers used to study the Solar System with telescopes but it was difficult to see very

much detail. For a long time scientists thought they could see canals full of water on Mars
but that wasn’t what was there at all; because they couldn’t see clearly they had to make some
guesses based on what they could see. Now we send space probes and satellites to planets to
find out more about their atmospheres, surfaces and moons to get a much clearer picture.

Mercury Venus Uranus

Earth s
Nertuhe or Mar

R Asteroid belk
Durtber Saturin

\L\Md
Pluto

DID YOU KNOW?

Pluto was discovered in 1930 and
the first detailed images were taken in
In 2012 the 2015 by NASA's New Horizons spacecraft
NASA Mars which took 9 years to get there.
Curiosity Scientists saw frozen glaciers and

mountains made of water ice.
rover landed

in Gale Crater

and showed

that there

used to be a

lake or sea there

many years ago.

In 2014 the ESA Rosetta
spacecraft reached
Comet 67P and a small
lander called Philae
(about the size of a
washing machine)
landed on the comet and studied its unusual
surface. The furthest spacecraft is Voyager 1.
Launched in 1977 it has left the Solar System and it
is still sending data back to Earth.

\/o:jager 1

When scientists think about how the Sun and
Solar System were made their ideas have to
explain all these facts. Most scientists think the
Sun and all the planets were made at the same
time 4.5 billion years ago, from a huge spinning
cloud of hydrogen gas and dust.



ACTIVITY
3 A MOON DISCOVERIES

Astronomers discover new moons around the big
gas planets all the time. For this task you will need
to use your skills as a scientist to do some research.

nd three of its moons -

iter a A
image of éﬂl::;a, 1o and Callisto.

ﬁc TW ‘Ew plane.lt-rs“ian our
3 B THE FACTS

Solar System are
pretty amazing you
know. Here are some

of our
favourite facts:
All
the planets
orbit the Sun in
the same

direction.

orbit faster which means they

have short years - just think how
many birthdays (and cakes) you

could have on a planet like

Mercury.

gas giants have

more moons than
the small rocky

planets.

HOW mA
Use the internet to find out the current number Ny MOONS?
of moons for each planet and fill in;chre1 de;c\ails Planet Distance from Time to orbit A
in your own copy of this chart ane o 0 orbit Avera
Sun (millions of km) the Sun temgsrsaltl;f'zce Number of
Mer, moons
il 27 88 days 167°C
Vi
enus 108 225 days 462 °C
Earth 150 365.25 days 15°C
Mars 228 687 days -63°C
Jupiter 778 12 years -108 °C
Saturn 1429 30 years -139°C
Uranus 2875 84 years -197°C
Neptune 4504 165 years -201°C
Img,
by NASA&: : ;\)lfe o 2nd Jupiter tak
w HOr,zOns s en
PaCec,-aft.
h Spin a:gtﬂigt_a:::: There are lots more amazing
The pi facts to discover so why not
Solar System at different sp.eeds s0 go on a fact finding mission?
is flat like a they have different You could then collect all
pancake. lengths of day. your facts together to make
your very own guide to the
Solar System mini-book to
share with your classmates.
Planets closer to the Sun The You can use websites like the

ones below to help you.

Celestia: www.shatters.net/celestia

Royal Observatory Greenwich:
www.rmg.co.uk/discover/teacher-resources



ACTIVITY

3 C A MODEL OF THE SOLAR SYSTEM

You can make your very own model of the Solar
System; a small or a large version depending on

how much room you have.

IN YOUR
(LASSROOM

You can make 3 solar
system in a box to see
everything fits togethe?.ow
The astronomers at the
Royal Observatory
G_reenwich have made 3
video to show you how so
check it out here:
wvvw.vimeo.com/64635558

ACTIVITY

TOP TIP

Bring a stopwatch and try orbiting the
Sun in the times listed in the 4th column
of the table. Only do this for the first four

planets, as you can see your classmates
carrying the gas giants would have to take

between 50 minutes and 11 and a half
hours to walk around the Sun

THINK BIG once!

You and your classmates can represent the
planets in the Solar System in your school
field. Use a football for the Sun and seeds
or small balls for the planets. Someone
must carry the Sun and stand in the middle
of the field. Eight more people must carry
each of the planets. The Solar System is so
large and the planets so small that you will
not have to carry very much. Using the
scale below see how many planets will fit
on to your school field.

Pt St () QeAEron  Time o r
Mercury 1 12 Tmin
Venus 25 22 2.5 min
Earth 3 30 4.1 min
Mars 15 46 7.8 min
Jupiter 30 158 50 min
Saturn 26 286 2hr 5 min
Uranus 10 574 5 hr 50 min
Neptune 10 900 11 hr 28 min

3D TRIP T0 ANOTHER WORLD

Write an entry for a holiday brochure of the future, encouraging tourists
to travel to another planet. Remember you need to show visitors all the
very best bits of the planet so they really want to go.

Here are some questions you might want to think about:

What are the special features of the planet?
Has it got rings?

Does it have lots of exciting moons?

How about huge volcanoes?

Are there high mountains?

Is there a colourful atmosphere?

What could you visit in your spacecraft?

Is the planet hot or cold?

What will the weather be like?

Will your spacecraft have to pass near the Sun
or the asteroids in its journey from Earth?

How long will the journey take?

You can use your imagination to describe what your
space hotel will be like in the year 2200.



Kepler
criter

Coperwhicus
abker

DID YOU KNOW?

As the Moon orbits the Earth we see
different amounts of its sunlit side.
Sometimes we see a bright circle, we call this a
full Moon. Sometimes we can't see any of the
sunlit side and we call this a new Moon. As it
moves from new to full Moon we say it is
waxing and after a full Moon is starts to

wane until it becomes a new
Moon again.

Tycko craker



VISITING THE MOON

he Moon has been visited by astronauts from Earth. The first

were Americans, Neil Armstrong, Buzz Aldrin and their team
mate Michael Collins in 1969. Neil and Buzz landed on the Moon
while Michael stayed in orbit keeping an eye on things instead.
Altogether, 12 astronauts have stood on the Moon. They have
carried out many scientific experiments and even tried to play golf!

The Saturn V
rocket that
took men to
the Moon
was 111
metres tall

- that’s

15 metres
taller than
Big Ben!

Astronauts from

Lunar Rover in197 Apollo 17 With theijr

2.Init, they ¢
M across the Moon’s ;/u:faa‘éeeuec'
The Moon is rocky. There are sometimes
The gravity on the Moon is moonquakes'.
only one sixth of the strength Most of the craters on
of the Earth’s gravity. the Moon’s surface

were created after
large rocky objects
such as asteroids

It is a similar age to the Earth crashed into the Moon
(4,500,000,000 or 4.5 billion billions of years ago.
years old!).

There is no atmosphere
on the Moon.



ACTIVITY

4 1 THE PHASES OF THE MOON

In this activity you are going to pretend that you

are the Earth - quite the task.

Stand in the light of a projector (the Sun),
holding a ball (your Moon) at arm’s length, just
above your head. Mark a ‘face’ on the ball.
Turn slowly on the spot. This represents one

lunar orbit — about one month.

As you go round, the face’

on the Moon will always be
pointing towards us. It turns
on its axis once in the same
time it takes to orbit the Earth
once (27.3 days). This is why
we only ever see one side of
the Moon. If you are not
convinced that the Moon must
turn, make a mark on the
opposite side of the ball from
the "face’ you drew.

As you turn look at the
brightness of the Moon. What do
you see? Is it the same all the
time or does the pattern of light

and dark change as you turn?

Have this mark pointing

towards the projector. As

you turn with the mark
always facing the projector, you
eventually get to see all of the
ball. If the Moon did not slowly
turn on its axis as it orbited the
Earth we would eventually see
all of the Moon. But we don't,
we only ever see one side of
the Moon - to see the other
side requires a spacecraft.

The Moon

spends around
2 weeks in the bright
day-side of the Earth and
then the last 2 weeks in
the dark night-side of
the Earth as it goes
around, this means we
sometimes see it during
the day and sometimes
during the night.

4 B 0BSERVING THE MOON

You can also observe the Moon for yourself.
Your observation sheet will look something like
the one below. Sometimes you will need to
look for the Moon in the evening, sometimes
in the morning. Draw as accurate a picture as
you can. Does the Moon show a pattern of
light and dark like the model in activity 4.1?

Sunda
y Monday Tuesday Wednesday Thursday Friday

You can find information about Moonrise and
Moonset times here: www.timeanddate.com/moon

Saturday



ACTIVITY
4 ¢ MAKING A MOON FLICKBOOK

You will need a photocopy of the whole of this page.

Each little picture has a small number.
Cut all the pictures out and staple
them together in order. When you
flick through the book the Moon will
orbit the Earth and you will see its
appearance from the Earth in the
bottom right corner.



5 DISCOVER



T elescopes are not just being used to study visible light in
our Universe as scientists have discovered that there is
more to space than meets the eye. They have developed
telescopes that are able to see things our human eyes can’t
but can help us understand how our Universe works.

Scientists have developed HLTRAUEQI-@ET

lots of different ways of Ultraviolet light and pens
being able to see the with special ink can be
invisible on Earth which can used to send super-secret
be very useful indeed. messages.

X o b d to look at I
“rays can be used 1o look a Infrared cameras are very
the human skeleton to check useful for mountain rescue

for broken bones. crews. They can even use
them at night (when there
is no sunlight to help them

DID YOU KNOW? see) because all they have
There are creatures on Earth to do is look for the lost
that can see things our eyes can’t
too. It is not just special machines that
can see the invisible. Bumblebees can
see ultraviolet light. Thismeansthat  [R/AIICT
when they look at a flower they see it Radi db
differently to us. Being able to see adio waves are used by

person’s body heat!

UV helps them see where walkie talkies to help
is best to land and find the people in the emergency
sweet nectar. services talk to each other.
Bee sees
Flower flower in
in visible UV light

light



fter finding out all that amazing information about
telescopes would you like to get your hands on a real

robotic telescope and see the invisible too? Well, now you can.

ACTIVITY
S A A TRIP TO DEEP SPACE

PLANNING YOUR TRIP

First thing’s first - you need to plan what you are going to

photograph. It could be a distant star, nebula or even galaxy.

TAKING PHOTOGRAPHS

Next up you
need to book

some time on

a telescope.

They get quite

busy as there

are a lot of

people

wanting to

use them all

over the

world, so get

in there fast.

Take a look at

the groups on

the right to

find out how Ani

to book your takaiage of the Horseheaq Nebula

ken b ;
slot. Y Students using the F.
Telescope Prol,é’ect aulkes

A picture of a spiral galaxy
taken by students using the
National Schools’ Observatory.

FAULKES TELESCOPE PROJECT
The Faulkes
Telescope Project
provides free,
web-based access
to observing time
on two 2-metre
telescopes
gocate,d in Hawaii and
us_tra ia), and a netw
('Chlle', Sou‘;h Africa, mgirr,:laor]:d1

Check out theijr website here:
wvvw.faulkes—telescope.com .

The fantastic teams working on the Bradford Robotic Telescope, the Faulkes Telescope Project and the National
Schools’ Observatory Project can help you to take your very own robotic telescope images. All of these
organisations have access to telescopes around the world that you can book time on - pretty special stuff.

NATIONAL SCHOOLS’ OBSERVATORY

The National Schools'
Observatory (NSO) is a major
educational website,
established by Liverpool John
Moores University, that uses
astronomy and space to
enthuse school students
about science and
technology. At

the centre of

this is "Go

Observing" which allows schools to make their own
observations alongside professional astronomers with
the world's largest fully-robotic telescope - the
Liverpool Telescope, in the Canary Islands - for free.

Check out their website here:
www.schoolsobservatory.org.uk

AUTONOMOUS ROBOTIC TELESCOPE

The Autonomous
Robotic Telescope
is a collection of
telescopes and
other instruments
on Mount Teide,
Tenerife. It is
available for

everyone to use for free
selection of

lable through the website.

and is supported by a
schools’ resources aval

www.telescope.org

Check out their website here:

ANALYSIS

After you get
your images you
need to analyse
them, do they
look how you
thought they
would? You can
then use this
information to
decide if you
might like to
take
photographs
next — happy
snapping!



pace is big, huge, enormous, bigger than you
S can possibly imagine! To get an idea of just
how big we can look at this image the Hubble
Space Telescope took of one, tiny part of the sky.
In this image, there are 10,000 dots of light...

...and each one of

those dots is a galaxy...

...And some of
those planets
have liquid
water, like the
planet Earth...

...which has you!

...and those galaxies often group
together in space in a galaxy cluster.
The Virgo Supercluster contains our
own galaxy - the Milky Way...

...and each galaxy
contains hundreds
of thousands of

millions of stars...

...and many of
those stars have
planets that
orbit them, like
the planets in
our own solar
system.



What else do

you think we

will do in the
future?



ACTIVITY
6 A MOUSE ROCKETS

Rockets come in all shapes and sizes.  gq,
From Europe’s Ariane 5 rocket to

Russia’s Soyuz-FG that launches

astronauts up to the International

Space Station. 60m

But you can make your own,
simplified rocket from an empty
plastic milk bottle and some paper. 40m

. Print out the mouse rocket
on the next page and cut
out all of the parts. 20m

Cut out Saturn  Space Ariane  Soyuz
Gl“e V  Shuttte V  -FG

Fold

Grlue
ears

E. Fold this sectipn into a Glue
cone by bending the Foil
corners around, folding
one side over the
dotted section and use 4. Place the mouse cone
tape to fix it in place. on top of the plastic
milk bottle and quickly

squeeze the sides

3, Attach the ears and
together to launch!

tail to the cone.

ACTIVITY
6 B TOILET PAPER SOLAR SYSTEM

Space is huge and the space between celestial

objects (like planets and moons) is hard to picture.
Using this activity, find out the relative distance and
size of objects in our solar system. You will just need a
toilet roll and some common foods listed below.

Sheets from Relative size Sheets from Relative size

Object  thesun  of objects Object  thesun  of objects
Sun 0 - Asteroid belt 28 Poppy seeds
Mercury 3.6 Pepper corn Jupiter 48.4 Watermelon
Venus 6.7 Grape Saturn 88.7 Grapefruit
Earth 9.3 Cherry tomato Uranus 178.6 Apple
Mars 14.1 Blueberry Neptune 280 Lime

ACTIVITY
6¢ HYDROPONICS ~ GROWING Foop IN SPACE

On the_ International Space Station, plants
are belr]g grown without soil (hydroponics)
to provide the astronauts with food. Tests
need to be done to see if this will work. You
are going to investigate how the amount of
light affects how well cress can grow in a
hydroponic environment,

To make your kits you
will need:

2 coffee pot lids
Cotton wool pads
Cress seeds
Teaspoon
Water
1_ Make sure both

lids have a

cotton wool pad
at the bottom.

E. Add a couple of
teaspoons of water
Into each pot.

B_ Put 5 or 6 seeds
on each pad in
each lid.

Scale: 1 standard sheet of
toilet paper = 10,000,000
miles or 16,093,440km. The
Sun would still be too big to
add to our model.

Lay out the toilet

roll and mark on the paper the
different objects as they occur.
You will need a big indoor space
like a school hall to do this.

Now add the fruits to illustrate
the relative size of the planets
and other celestial bodies in our
solar system.

For a fair test, everything must be kept
the same, except for one thing. Keep
one o_f your cress growing kits in g
well-h_t place and the other somewhere
there isn't much light, like a cupboard
Watch what happens over a week and
measure how much each grows. '

4_ Place one set in 4 light
place and one set in a
dark place. Leave them
to grow and observe
what happens!
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6 D BUILD A SPACE STATION 6 E MAKE A BIODOME

The International Space Station (ISS) If humans are going to live on another planet like
supports six astronauts on board for Mars, they will need to make a habitat where

months at a time. Orbiting 400km everything they need is provided.
above the surface of the Earth it is

our permanent outpost in space.

You can build a mini bio dome Tape

yourself from 2 litre bottles.
Space stations are made of multiple

modules in which the astronauts Normal Lid Lid with hole
live and work, with solar panels to 1
provide the energy on board. » Cut the bottles
Everything an astronaut needs to Can you design your own model space where shown in the Plank
survive must be provided. station with everything an astronaut needs? E—uﬁ Slagrr]am (you(; hi
ere eacher may do this
for you) and make
YOU WILL NEED ’&(iﬁd\e‘{'\ roll  Sticky tape Ton foil and P sure the bottle with
ubes (space i foill an thg pon .
modules) card for ball m'3 the botton_"l cut _Off 1S
solar panels Ftasf:icu«e the one with a lid
(Linke uniks) that has a hole
drilled through it.
Cut Tape Soil
Wooden kebab skewers/cocktail sticks (o hold You'll need some here
up solar panels and connect modu es) scissors too
2. Turn the cut bottle with the lid that has
Which modules to include? a hole upside down and put it in the
Possibl dules: bottle with the top cut off. Fill the bottom
ossible moadules: NNE(““G up with water so it comes to just below
Research laboratories (Y%UR the lid and feed jche_cot.ton rope through
Habitation units LES the hole 50 that it dips in the water. Tape nUES“oNs 10 RESEAR(H
. MODU the rope into place. ' |
Observation decks 3. Use black tape to tape around the join How will water ¢yce - otk
Exercise and food : e around the bio dome: L\?o o
preparation module 4. Fill the top bottle with soil until it is ill oxygen be P
Utility module for one third full. ;‘:’ﬂem
water sanitation and 5. Plant a couple of plants and add some need the
i i i m nd twigs to the bottom. If want Why do we
air recycling The 155 uses connecting 0ss a gs to the botto you wa tton rope to be Waker
. . llow all the main . to add woodlice at this point you can. cotton = the water?
Do you think your space station modules to alio\ ther. For this you can either . dipping into
provides everything an modules to be |lnl_<eld togetner. ong balls with holes 6. Take the cut off top bottle with a full Why will you get “fog’
astronaut would need? Do you use cubes of plasticine, of plhng %se <ocktail sticks or lid and use black tape to attach it to the zhe outside of the
have enough solar panels to poked into them. You can then h your modules t0 them. top. Your bio sphere is complete and now on dome?
generate enough electricity? wooden kebab skewers to attachy you can monitor your habitat! bio '



Need to make
some notes or
doodle some ideas?
This is the place to
doit!



The Science and Technology
Facilities Council operates world-class,
large-scale research facilities; supports
scientists and engineers world-wide;
funds researchers in universities and
provides strategic scientific advice to
government.

The Council’s Public Engagement Team
offers a wide range of support for
teachers, scientists and communicators
to facilitate greater engagement with
STFC science which includes astronomy,
space science, particle physics and
nuclear physics:
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FOR SCHOOLS

* Free Publications and resource guides
suitable for teaching ages 10-18.

e Funding schemes for projects and school
visits.

¢ A Moon rock and meteorite loan
scheme.

e Visits to STFC's UK laboratories in
Cheshire, Oxfordshire and Edinburgh plus
CERN in Geneva.

www.ukri/stfc.org
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