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This ACtivity Book was Created t0 help people learh about Space and
celebrate the JK’s long involvement in the Space Sector!

It was desighed to be a hahds-onh educCational resource, aimed at Children
aged 7-11, for younhg Space enthusiasts or for use ih the Classroom.

The content included covers and expahds oh material met during
Key Stage 2.

gtudies have shownh that hands-on learhing is the best way to take ih and
remember new information.

My hope is that by providing educatiohal activities that are fun, young
people Will feel like a future in SpaCe ahd sCience is more withih their
reach.

This ACtivity Book was developed as part of the Physics in Education
module for my {Jndergraduate Degree in Astrophysics at the
(University of [eicester.

Written and illustrated by Francis Watts.



XMM-Newtonh

The XMM’ stands for
X-ray Multi-Mirror’.

Tt was launched in 1999 by the
European Space Agency
(ESA).

The University of [eiCester
and the UK Space industry
played a big part in designing,
engineering, testing and using
XMM-Newton.
Because the Earth’s
Atmosphere blocks out X-rays,
the telescope had to be sent
out to Space.

Tt uses X-rays to study all sorts
of high energy things in Space,
like Black Holes and even the
origin of the {niverse!

The (JK in Space

Bepi-Colombo
Q

Bepi-Colombo is actually made
up Of 2 spacecCraft - Bepi and
Colombo. It is a joint
Europeanh Space Agency (ESA)
and Japanese Aerospace
Exploration Agency (JAXA)
mission. Tt launched in 2018,
anhd one Of its mainh pieces of
equipment was desighed and
made by the {Jniversity of
Leicester!

It travelling to Mercury, ahd
will study the layers of the
planet, especially it’s Core,
Mercury’s Magnetic Field, and
even search for water!
SCientists noticed there was
ice in some of the Craters on
the cold side of the planet,

and they wanht to |earh more!

TRosalind-Franklin
TRover

Rosalind-Franklin Rover is a
Europeah Space Agency (ESA)
Rover that will search for life

on Mars! It is plahhed to
launch in 2028.

One of the main pieces of
equipment that will help break
down what is in the rocks and
dirt that make up the surface

of Mars, was designed and

made by the University of
Leicester!

Once it has been launched
and landed on the planhet,
Space Park Leicester will play
a big part in running the
mission.

At the moment, they are
figuring out to best study
Martiah roCk samples!

‘SMILE’ stands for
‘Colar wind Magnhetosphere
Jonosphere Lihk Explorer’.
It is a joint Europeah Space
Agency (ESA) and Chinese
Academy of Sciences (CAS)
mission. Tt launched 19" May
2026, ahd ohe Of its main
pieces of equipment was
designed and made by the
OUniversity of [ eicester!
The mission’s goal is to use
UV and X-ray Catmeras to
study the Earth’s Auroras
and Magnetic Field, in order
€0 find out more information
onh how the Earth’s Maghetic
Field reaCts to space weather!



Asteroids

P Asteroids are pieces
Of rock that orbit the Sun.
When our Solar Systetn was
forming, dust, rocks and £as all
Clumped together to make the
moons anhd planets we see
today. Asteroids are the
pieces of debris that are left
over!

The smallest ohes are about
the size of a Ccar and the
biggest, Ceres, is roughly

94oKm wide - that is almost the
entire length of the JK!

Most of the Asteroids ih our
Golar System live in ah area
Khown as the Asteroid Belt’
between Mars and Jupiter.

Cpace ROoCKs!

Meteors

Meteoroids are pieces that
break Off from Asteroids,
moons, comets, ahd even
plahets!

Meteors, also Khown as
‘Shooting Stars’, are the
smallest type Of space roCks
and fly through spaCe towards
the Earth.

As they fall through our
Atmosphere at very high
speeds, these tiny rocks and
dust heat up and burh away in
brilliant streaks of light across
the sky.

Around 44 Tonhhes of Meteors
fall to the Earth every DAY!

Meteorites

Meteoroids are pieces that
break Off from Asteroids,
moons, comets, ahd even
planets!

Meteorites are the same as
Meteors, except they survive
the journey through the
Earth’s Atmosphere.
Almost all Meteorites are
made up of different amounts
of Iron and NicCkel.
There are 3 maih types:
Stony
Iron
Stony-Iron

We have even found
Meteorites from pieces of
Mars and the Moon!

Comets Cah be thought of as
‘icy-dirtballs’. They have a
rocky centre, Called the
Nucleus, which is covered in
lots of ice.

Comets follow a very
stretChed orbit around the
gun, Called an ElliptiCal orbit.
They call the Kuiper Belt
home, and sometimes come
from even further away, such
as the Qort Cloud or outside
Of our Solar System!

As Comets get closer to the
gun, the ice starts to melt,
which Forms a huge, glowing
tail behind it.
Comets may have brought
water and life to Earth!



How the Earth Moves

The Earth spins very fast as it moves around the Sun - roughly 1,600 Km/hr!
It takes 2¢ hours t0 finish a single spin, and as we turh, different parts of the Earth face
the Sun.

The side of the planhet facing the Sun is Day time, and the side facing away is Night time.

The Sun appears to move across the sky as the NISht
Earth turns. You Cah traCk this by using a
Sundial, which is how people told the time

before Clocks were invented (the oldest
gundial ever found dates baCk to Egypt in
1500BC). :

Mid-day is when the Sun is highest in the sky, which we
see when your position oh the Earth is directly facCing
the Sun. Then, as the Earth continues to turh away, the
gun Sets against the horizoh, until we turh back around
t0 face it again the hext morning, for Sun Rjse!

The Earth is also split in half, in ah imaginary line, Called the Equator.
In Space, there is no ‘Up’ or ‘Down’, but throughout history, humans have made maps
and drawh North to be ‘Up’.

The Earth is a similar shape to a ball, which is also known as a Sphere - half a Sphere is
Called a Hemisphere! So we take this half-way poinht around the Earth and split it into
the Northerh ahd Southern Hemispheres.

Here in the UK, we live in the Northern Hemisphere!

Northern Hemisphere \

gouthern Hemisphere_/



The path a planhet travels around the Sun is Called its Qrbit. We Call the length of time it
takes g planet to complete 1 Orbit, @ Year - on Earth, this is 365 Days.

This means every birthday marks a full jourhey around the Sun!

Earth’s QOrbit is slightly lopsided, = AT~
where the farthest point from the ~ T o
gun (the Aphelion) is 15,208,301km, and /7 14,709,404KMm N\
the closest point (the Perihelion) is / \
14,709,404KHm. / ¢ \

. / \
That’s a difference of almost
500,000Km! | ‘
You would heed to fly around the |
Earth almost 13 titmes to travel the \ ;
same distance! \ /

. \ 15,208,301KMm /

But because we are l0oking at such N\ P
big distances, the difference isn’t very N l P
much in comparison, so we tend to S _-

think of our Qrbit as a CircCle.

You might think that our Seasons are Caused by how Close or far away we are from the
gun. But actually, we reach the Perihelion in July - which is Summer in the UK.
This tells us the (relatively) small Change ih the Earth’s distanCe from the Sunh has very
little impaCt oh the Earth’s temperature.

So why do our Seasons Change?



Imagine a line passing through the centre of the Earth, going from the North Pole to the
South Pole. This invisible line is Called the Axis.
Earth’s Axis is tilted at ah anhgle of about 23°

AXis
-

fos®

Almost 4.5 Billion Years ago, when the Earth was very young, scientists believe another
planet (which they named Theia, after the Mother of Selene - the Greek oddess of the
Moon) Crashed into us.

This Crash is thought to have Created our Mooh and Caused the Earth’s tilt.

Northern

ummer
S Northern

Winter

gouthern
Winter /SOUthern

Summer

As we travel around the Suh, our wonky Axis means that different parts of the plahet
are angled towards Or away from the Sun at different times throughout the Year.

When the North Pole is tilted towards the Sun (around June), the Northern Hemisphere
experiences Summer. Then, when the Earth is at the opposite side of the Sun, the
Northern Hemisphere is how tilted away from the Sun, so they experience Winter.

The opposite is true for the Southern Hemisphere - Summer in the UK is Winter in
Australial



Planets to Scale

Asteroid Belt

f
Gas Giants
Distance in Astronomical {Jnits (AJ)

1A = 1.5x20"metres

Mercury Venus

Earth Mars
ROCKY Jupiter Saturn Urahus Neptuhe
Ihner Plahets \
Outer

Gas Giants




Mercury

Venus

Order from the Sun: 1%
Distance from the Sun: 58 Millioh km
Gize (diameter): 4879 Km
Number of Moons: o]
Length of a Year: 88 Earth days
Length of a Day: 1408 hours
(58.6 Earth days)
Temperature (average): 167°C

Order from the Sun: 2nd
Distance from the Sun: | 208 Million km
Gize (diameter): 12,104 Km
Number of (Moonhs: o
Length of a Year: 225 Earth days
Length of a Day: 5832 hours
(243 Earth days)
Temperature (average): 464°C

Atmosphere:

Atmosphere:

Hydrogen, Helium, Oxygen, Sodium,
‘Potassium, Water Vapour

Earth

Carbon Dioxide, Sulfur Dioxide,

Nitrogen

Mars

QOrder from the Sun: 31
Distance from the Sun: | 1250 Million km
Gize (diameter): 12,742 Km
Number of Moons: 1
Length of a Year: 365 Earth days
Length of a Day: 2¢ hours
Temperature (average): 15°C

Order from the Sun: ¢
Distance from the Sun: | 228 Millioh km
Gize (diameter): 6779 Km
Number of Moons: 2
Length of a Year: 687 Earth days
Length of a Day: 25 hours
Temperature (average): -65°C

Atmosphere:

Atmosphere:

Nitrogen, Oxygen, Argoh, Carbon

Dioxide

Oxygen, Carbon Dioxide, Carbon
Monoxide, Nitrogen, Argon




Jupiter
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Order from the Sun: 5%

Distance from the Sun: | 778 Million Km

Gize (diameter): 142,98¢ KM

Number of Moons: 115

Length of a Year: 12 Earth Years

Length of a Day: 10 hours

Temperature (average): -110°C

Atmosphere:

=
D
"

Order from the Sun: 6"
Distance from the Sun: |  1.¢ Billion kKm
Gize (diameter): 116,460 K
Number of (Moonhs: 292
Length of a Year: 29 Earth years
Length of a Day: 11 hours
Temperature (average): -140°C

Atmosphere:

Jupiter is mostly made up of gas, such as
Hydrogen, Helium, Ammonia, Sulfur

Saturn is mostly made up of gas, such as
Hydrogen, Helium, Methahe

Neptune

Order from the Sun: gt

Distance from the Sun: | 4.5 Billioh km

Uranhus
QOrder from the Sun: 7t
Distance from the Sun: 2.9 Billioh km
Gize (diameter): 50,72% Km
Number of Moons: 28
Length of a Year: 8¢ Earth years
Length of a Day: 17 hours
Temperature (average): -195°C

Atmosphere:

Gize (diameter): 49,244 Kt

Number of Moonhs: 16

Length of a Year: 165 Earth years

Length of a Day: 16 hours

Temperature (average): -200°C
Atmosphere:

Uranus is mostly made up of gas, such as
Hydrogen, Helium, Ammonia, Methane

Neptune is mostly made up of gas, such as
Hydrogen, Helium, Methane




Inside Mercury

Mercury is the closest plahet to our Suh, at around 58 Millioh km away, and is the
Smallest planet in our Solar System - only slightly bigger than our Moon with a diameter
Of 4879Km. Although it is Closest to the Sun, it is only the 27 hottest plahet ih our Solar
System!

Mercury is tidally locked, meaning one side almost always faces the Sun, and the other
side always faces away. The side Closest to the Suh Cah reach temperatures up to 430°C,
whilst the ‘dark’ side plunges down t0 -180°C! It has a very thin (almost hon-existent)
atmosphere, and its surface is covered in Craters from meteoroid impacCts.
Mercury is named after the Romanh God of travel and messages!

Solid Crust

A thih Crust, mostly
made of silicates, around
100Km deep.

Mantle
Underneath the Crust, is the
rocky Mantle, which is 600km
thick and made Of silicates and sulfur.

golid Anticrust

\ Next is a solid layer of
iron-sulfide, that ranges

from 50-200Kkm in
thickness.

Molten
QOuter Core
An 8ookm outer Core made
Of molten iron, sulfur and some
silicates.
golid Inner Core
Finally, at the Centre Of the planet,is a solid Core
made of iron and hickel, making it very dense
compared to other planet's Cores.
The solid Core is around 2000Kkm in diameter!
Tt generates a magnetic field, like the Earth's, but much weaker

) Did you know:The Craters on Mercury are famous!
Qver 400 Of the Craters on Mercury are named after famous people,
including Walt Dishey, Beethoven, JRR Tolkien and more!

\/x//\



Inside Venus

Venus is the 27 closest plahet to the Sun, at 108 Million km away, ahd it is often
referred t0 as “Earth’s evil twin” because it has a very similar size to the Earth, with a
diameter Of 12,104k, ahd a thiCk atmosphere.

However, unlike the Earth, the atmosphere onh Venus is made up of 96% Carbon Dioxide,
and it rains Sulfuric AcCid! These are Very dense gases and blanket the plahet - trapping in
heat. Although Mercury is closer to the Sunh, the thiCk atmosphere means that Venus is
actually the hottest plahet in our Solar System, with temperatures around 475°C!
Venus is named after the Roman Goddess of beauty,
because it shines so brightly ih our hight sky!

golid Crust

A thin Crust, made up
Of basalt and silicates,
around 50Km deep

Atmosphere
C/A thick Atmosphere, mostly
made of Carbon dioxide
and a pressure 90 times
stronger thah Earth's!

Mantle
Underneath the Crust,
is the rocky Mantle,
which is 3000km thick and
made up Of silicates

Core
The innermost
layer of the plahet,
made of iron and hickel
‘ground 3000KMm in diameter!
It is unknown if Venus' Core is completely solid or
partially molten like the Earth's.

It also generates a maghetic field around the planhet, but even
though Venus is a Similar size to us, it has a much weaker field.

Did you khow: A day on Venus is longer thah a Year!
Venus takes 2¢3 Earth days to spin on it's Axis once,
\ but only 225 Earth days to QOrbit the Sun =

\/\//‘\



Inside Earth

The Earth is our home and is the 3™ planet from the Sun, at a distance of 150 Million km.
It is the only planet that is khown to support life! e live ih ah area around the Sun
Called the Habitable 2onhe (also known as the GoldiloCks 2one), where it’s hot too hot,
hot t0o Cold, it’s just right.

Earth has a strohg magheticC field that protects us from the harsh Solar Winds, and
causes the beautiful Auroras at the North ahd South Poles. e are the only planet in
the Solar System with liquid water on its surface - over 70% Of the Earth is covered in
water, but only 3% Of this is actually fresh water we Cah drink, the rest is salted.
Earth is also known as Terra, after the Roman Goddess of hature and the world itself!

Aurora

Atmosphere

/ A thin Atmosphere, mostly
made Of nitrogen and oxygen,
which allows us to breathe!

It helps protect the

Earth from harmful
radiation from the
gun, and meteors
which burnh up as
shooting stars.

golid Crust

A thin Crust, made up of
silicates, between 5km
deep in QcCeanicC areas
and 50km deep in

Continental (land)
areas.

Mantle
Underneath the Crust,
is the Mantle, made of
molten silicates,
magnhesium and iron,
which is 2,900Km thiCk.

The innermost
layer of the plahet,
mostly made of iron
with some nickel,

around 2500km in diameter!

Moltenh Quter Core

A 2,300Kkm thick outer Core made of molten iroh and hickel.
This core generates a strong magnetic field around the
planet, it is the reason compasses point North, and helps

protect us from most of the Sun's radiation.

Did you know: WJood is the rarest resource!
go far, Earth is the only planet we have found to have trees,
which makes our forests even more precious J—

/—\/—\//—\



Inside the Moon

The Earth has 1 Moonh, and is around 38¢,400Km away from us.

If you lined up all the planets ih our Solar System right next to each other, We
they would fit in the space between the Earth and the Moon (hot ate
including Saturn’s rings)! We are tied together by gravity - the Earth is so going
big that it stops the Moon from floating away into Space. But the Moon | bggk L
also affects us! As it QOrbits around the plahet, the Moon pulls at the | the —
Earth, which causes the tides in the Seas! Moon
It doesh’t have a protective atmosphere, SO meteors and comets hitthe | With
surface fairly often. Like Mercury, the Moon is tidally locked, but with ~ Ttemist_

the Earth instead of the Sunh - whiCh means that ohe side always faces us
anhd one side always faces away! — —
The Moon is also Khownh as [Luha, after the Romanh Goddess of the Moon!

Mantle

Underneath the Crust, is a rocky

Mantle, 1000km thick, made
Of silicates, maghesium and

iron, just like the Earth.

golid Crust

A thin Crust, about 50km

deep, that is covered in

Craters from meteor
impacts!

It is made up of
basalt and other
igheous and
metamorphic
rocks, which are
formed as lava
Coo0ls down.
gcientists think
there may have
once been a whole
oCean Of lava on the
Moon when it was

Molten

Quter Core
Surrounding the Solid

Core is a molten |ayer Of

very younhg! iron, and sulfur, around
150Km thick.
golid Inner Core
At the Centre of the planet is a solid Core, Craters

made of iron.
Tt is about ¢480km in diameter!

Did you khow: Humans have been to the Moon!
31 people have flown to the Moon, and the 15t person set foot
on its surface in 1969. SinCe then 12 people have walked on

/__\ and done experiements up there!
/\ y /'—-\



1nside Mars

Mars is the 4" plahet from the Sun, at 228 Millioh Km away, ahd is about half the size of
the Earth! It is Khown as the Red Planet due to its distinCctive red appearahce caused by
the Tronh OXxide (that’s rust) in its soil.

It is entirely populated by robots! SinCe 1960 sCientists have sent over 68 probes to Mars -
21 have lahded on its surface to study the plahet and search for evidence of life.
gcientists believe that Mars may have had water oh its surface a long time ago, due to
the large canyons like the Valles Marineris, which likely would have beeh Carved out by
huge rivers and lakes. They have found ice around the North Pole, but because Mars
has such a thih atmosphere, any liquid water evaporates very quickly.

Mars is hamed after the Roman God of war!

1Ce Caps

golid Crust

A thin Crust, made up of ironh and
other metals, between 10km
t0 50km deep.

® —=,Atmosphere

A thin Atmosphere,
mostly made of
carbon dioxide and
hitrogen.

It appears red

because of all the

Olympus
Mons

iron oxide dust
Valles that is thrown into
Marineris the air during it's
many storms.
golid Core
A dense Core made of
iron, nickel and sulfur, Mantle

around 2,200km in diameter!
The Core is ho |onhger active,
- §0 Mars' magnhetic field is long gone,
which leaves it exposed to the Suh's
harmful winds and radiation.

Underneath the crust, is the
Mantle, made of molten Silicates,
which is between 1,2¢0km and 1,880km thiCk.

A

) Did you know: Mars has the bigggest mountain in the Solar System!
Olympus Mons is a Shield Volcano, 21km high and 600km wide
\ That's 2.5 times taller than Everest, and about the size of France!

/—\ It might even still be active! g



Ihside Jupiter

Jupiter is the largest plahet ih our Solar System and the 5" plahet from the Sun, at 778
Millioh km away! It is a Gas Giant, which means it has ho surface, ahd is made up of
layers and layers Of different clouds Of gas, with violent storms raging at all times. The
most famous storm is Known as the ‘Great Red Spot’ that is larger than the Earth and
has been raging for over 350 years!
gcientists are constantly finding new moons orbiting Jupiter, with at least 115 being
identified as of April 2026. The ¢ largest moons (Jo, Europa, Ganymede and Callisto) are
Known as the Galileah Moons, after the famous Astrohomer, Galileo Galilei, who
discovered them in 1610.

Jupiter is hamed after the Romah God of storms!

Inher Atmosphere
Thick clouds of Hydrogen
and Helium, which are
normally gases, but
here the pressure is
SO strong they
become a liquid
ocean.
It rains Helium!

Outer Atmosphere

Layers or Hydrogen, Helium,

Methane, Ammonia, Water
vapour, and other gases,
50Km deep.

These form fast

moving clouds in
distinctive dark
and light bands.

Metallic
Hydrogen

Surrounding the
core is a thiCk layer
Of Metallic Hydrogen,
The inhermost |ayer Oof the
planet, made of iron, rock and
The Great Red Spot s iCe. Originally, sCientists weren't
sure if Jupiter even had a Core, but
information from the JUNO mission showed that
actually it does! It's hard to tell just how big the Core is,
because it blends with the Metallic Hydrogen laYyer.

Galileah Moons

Ganhymede Callisto 1o Europa

’ Did you khow: Jupiter is more thah 2.5 times
the mass of all of the other planets inh our

\ golar System, combined! =

/\//\



Inhside Saturnh

Saturn is the 6 planet from the Sun, at 1.¢ Billion Km away. Like Jupiter, it is alsO a Gas
Giant, with no surface anhd bizarre hexagonhal-shaped clouds at its North Pole. It is ohe
of the most uhique planhets in our Solar System, with gigantic rings made of ice ahd rock!
Some other planets have rings too, but hohe as spectacular as Saturn’s - they stretch out
t0 over 120,700Km away from the planet, but are only 20m thiCk. Some Of its moons
actually live within the rihgs and Cause ripples as they travel.
gcientists are constantly finding hew moons orbiting Saturn, with at least 292 being
identified as of April 2026 (there are SO many, scientists stopped beihg able to come up
with hew hames for them all!)

Saturn is hamed after the Romah God of farming!

The further away we travel from the sun, the less information we khow
about the planets and their moons, SO missions are sent to study them.

But it Can take a long time for the satellites to travel out there.

Only ¢ have ever made it out to Saturn,
and the latest was in 1997 Saturn' S

Hexagon

e

Inher Atmosphere

Thick clouds of Hydrogen and
Helium, which are normally gases,
but here the pressure is

§O strong they become
a liquid ocean.

Outer Atmosphere
Layers of Hydrogen, Helium,
and small amounts of other
gases, 200km deep.

These form fast
moving clouds.

I
1ce
A layer of ice
surrounding the Core

golid Core
The inhermost layer of the
planet, made of iron and silicates,
around 70,000Kkm in diameter!

Rings

Metallic Hydrogen
Surrounding the core is a layer
Oof Metallic Hydrogen, thinner thah Jupiter's.

)
Did you know: Saturh could float ih a bath (if you Can find one that big)!
Tt is mostly made up of Hydrogen and Helium, which are very light
\ elements, SO Saturn is actually 30% less dense thah water

/’\//"\



Inside (Jrahus

Oranus is the 70 planet from the Suh, at 2.9 Billion kKm away. Its AXis is tilted 98° sO it
rolls around the Sun on its side. Like Jupiter and Saturh, it is @ Gianht planet, with ho
surface, but it is classed as an Ice Giant because the gases that make up its clouds have
very ow freezing points. It also has speCtacular rings, but hot as big or complex as
Gaturh’s - stretching out to around 98,000km away from the plahet, ahd are up to 150m
thick. Whilst Neptune is the coldest plahet oh average, (Jrahus reaches the lowest
temperatures in the Solar System Of -22¢°C.

Most planhets have their moons hamed after different ods, but {Jrahus’ moons are
named after Characters from William Shakespeare ahd Alexander Pope’s stories!
Uranus is hamed after the Greek God of the sky!

The further away we travel from the Sun,
the less information we know about the
planets and their moons, so missions are
sent to study them.

But it can take a long time for the
satellites to travel out there.

Only 1 has ever made it out to
Uranhus, sentin 1977!

Rings

Inhner Atmosphere

Thick clouds of Hydrogen and

Helium, which are normally
gases, but here the pressure
is sO strong they become a
liquid ocean.

Outer Atmosphere

Lavers of icy Methane,
Ammonia, Water, and
other gases, around

300km deep.

These form fast
moving clouds.

Mantle

A sea of icy Water and
Ammonia surrounding
the Core.

golid Core

The inhermost layer of

the plahet, made of iron,
nickel and silicates,

around 10,000Km

in diameter!

) Did you know: {Jranus was originally going to be hamed 'George'!
The planet was discovered in 1781 by Astronomer William Herschel.
AsS a 'thanhk-you' for supporting his work, he wanted to hame it
\ '‘Georgium Sidus' (George's Star) after King George 111 /

/\//"\



Inside Neptuhe

Neptune is the 8" and farthest plahet from the Suh, at ¢.5 Billioh km away! Like {Urahus,
it is also an Ice Giant, with no surface, and like Jupiter, it is very stormy with winds of
over 2,000km/hr. The most powerful winds we have recorded on Earth only reach up to
400 Km/hr. The largest storm onh Jrahus was the ‘Great Dark Spot’, spotted in 1989 and
lasted 5 years, but hew ohes appear regularly. Scientists think that there may even be a
water oceanh below its clouds!

It is the only planet you Canh't see onh Earth with the haked eye, and takes 165 Earth years
t0 complete 1 Orbit around the Sunh, which means if aliens lived on Neptune, they would
have only recently Celebrated one birthday sinCe it was discovered ih 18¢46.
Neptune is hamed after the Romah God of the sea!

The further away we travel from the Sun, the less information we know
about the planhets and their moons, SO missions are sent to study them.
But it Can take a long time for the satellites to travel out there.

Only 1 has ever made it out to Neptune, sent in 1977!

Inher Atmosphere

Thick clouds of Hydrogen,

Helium, and Methane.
The pressure is SO strong
around 7,000Kkm below
the clouds that the

Outer Atmosphere

Layers of icy Methane,
Ammonia, Water, and
other gases, around

Methane is crushed
4ookm deep. ’
and raihs downs
These form very fast as diamonds!
moving clouds

ahd storms.
Massive

gtorms

Mantle

A sea of icy Water,

Ammonia, Hydrogen and

Oxygen, surrounding the Core.

golid Core
The innermost layer of the

planet, likely made of iron and silicates.

) Did you know: Neptune was discovered using Maths!
It is the only planhet in our Solar System to have beeh found by predicting
where it would be, based on how {Jranus' orbit seemed to shift, instead
Of sitply spotting it in the night sky ot

/_\/’\ e



Inside Mercury

Label the layers of the plahet!




Inside Venhus

Label the layers of the plahet!

./




Inside Earth

Label the layers Of the plahet!




Inside the Moon

Label the layers of the Moon!




1nside Mars

Label the layers of the plahet!




Inside Jupiter

Label the layers of the plahet!




1nside Saturn

Label the layers of the plahet!




Inside {(Jrahus

Label the layers of the plahet!




Inside Neptune

Label the layers of the plahet!




Colour in Mercury




Colour




Colour in Earth







Colour in Mars




Colour in Jupiter




Colour in Saturn




Colour ih (Jranus

\




Colour in Neptune




Memory Game

How to Play:
Print this page twice
Cut out each card and turn them upside down.
Flip over two Cards, if they do hot matcCh, turh them baCk over.
Try and remember where the matChing Cards are and collect all pairs!

gcissors




Name the Planets




Name Scramble

UnsCramble the name Of the planet!

.YCERURM | |

.NS'VUE |
. RHETA |
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Qur Solar System

Mercury

venus

Earth

Mars

Jupiter

Saturn

Uranhus

Neptune

You will heed:

g gcissors
i Glue Stick







colar System Model
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colar System Model




golar System Model




Phases of the Moon

Full Moon

Waxing anin

First [,ast
Quarter Quarter
Waxing Wahing
Crescent Crescent

New Moonh



Phases of the (Mooh




Phases of the (Moon

Full Moonh

Waning
Gibbous

[Last
Quarter

Wahing
Crescent

New Moonh

Waxing
CrescCent

First
Quarter

Waxing
Gibbous

1 You will heed:

g gcissors
ﬁ Glue Stick




Phases of the Mooh

Full Moon

&

Waxing
Gibbous

<
Waning
¥ Gibbous

Last
Quarter

First
Quartenr

Wahing
Crescent

Waxing
Crescent

New Moonh



My Moon Diary

TRecord the phases of the Moon throughout the month!

————--







Ctellar Lifecycle

Learh all about the evolution Of stars - from how they are borh, t0 how they end their
livest
A star’s life depends on how big it is. The bigger the star, the faster it burhs up all its
fuel. But these massive stars Cah also end in the biggest explosions in the {Jniverse - a
Supernova!
gtars, like our Suh, do more than keep us warm and |00K pretty in the hight sKy...
They are cosmiC factories!

Gtars burh very very hot, with the ‘coldest’ beihg around 2000°C, ahd the hottest
reaching temperatures of over 33,000°C!

Inh fact, they are soO hot, they Cah bond atoms together ih @ process Called Fusionh, which
is responsible for making all the elements in the Period Table, up to Iron!
Superhova explosions are so powerful they Cah make even heavier elements, like copper
ahd oxysgen.

This means the Iron in our blood, the Oxygen in our |ungs, and everything ih between, all
comes from stars!
As the famous Astronomer, Carl Sagan, ohce said,
“We are all made of stardust”

Protostar

Nebula

Gtars begin their life as clouds of gas
and dust, Called Nebulae, which
eventually collapse under their own
gravity. The areas where the Nebula
Collapses become very dense, ahd attraCt
more gas and dust, which all Clump
together. These ‘Clumps’ grow bigger and
bigger, as they do they also become
hotter.

Eventually the ‘Clumps’ Of gas and dust in
the Nebula becomes so big and so hot,
that a star begins to form. It takes
around 100 Thousand Years for enough
gas and dust to gather (at |east 10% the
mMass Of our Sun) for this Protostar to
reach 10 Million °Cc. OncCe it reaches this
temperature, a star is born!




Low-Ihtermediate
Mass Star

Once a star is born, it takes its place on
the Main Sequence. This is where stars
Will spend most of their lives, and it is
where they are most stable.

Gtars are grouped by how big they are.
Our Sun is actually fairly small!
Gtars that are up to ¢ times the size of
our Sun are Called Low-Intermediate
Mass Stars.

They Can live for Billions of Years until
they burh out.
gtars are like factories, ahd as they
burh, they fortm hew elements.

Low-Intermediate Mass Stars turh
Hydrogen into Helium.

Red Giant Star

Eventually the stars run out of fuel. As
this happens, the star cools down and
expands.
Low-Intermediate Mass Stars expand t0o
become Red Giahts. These stars Cah
swell up to 200 times the size of the Sun!
TRed Giants are very common in the
Universe and even appear red to the
haked eye!

One well-knowh Red Giant Star is
Arcturus, which can be found at the
bottom of the Bobtes Constellation.

High Mass Star

Once a star is borh, it takes its place on
the Main Sequence. This is where stars
will spend most of their lives, ahd it is
where they are most stable. Stars are
grouped by how big they are. Stars that
are over 5 times the size of our Sun are
Called High Mass Stars. Some Canh be as
big as 250 times the size of our Sun!
These are very hot ahd burnh through
their fuel in only a few Million Years.
gtars are like factories, and as they
burn, they form hew elements.
High Mass stars Cah make Carboh, Neon
and Magnesium.

TRed Supergiant Star

Eventually the stars run out of fuel. As
this happens, the star cools down and
expands.

High Mass Stars expand t0 become Red
Supergiants.

One well-known Red Supergiant is
Betelgeuse. It is the 10™ brightest star in
the sky and forms the left shoulder of
the Qrion Constellation.

IF Betelgeuse were ih the same placCe as
our Sun, it would extend all the way out
to Jupiter!




White Dwarf
(with Plahetary Nebuila)

For Low-Intermediate Mass Stars, as
their fuel completely stops, the outer
layers of the star shed, leaving only the
core of the star, which is how very small
and very hot, Called a White Dwarf.
The White Dwarf Star is surrounded by
the shed outer [ayers of the old Red
Giant Star, in what is known as a
Planetary Nebula (which actually have
nothing to do with planets).

Neutroh Gtar

After High Mass Stars explode in a
Supernova, the left-over core of the star

Collapses againh to form a very denhse

object. What the core becomes depends

onh its size.

If the core is less thah 3 times the size of

our Sun, it becomes a Neutroh Star.

These are normally only 20km aCross

(that’s smaller thah [L,ondon!) - ah entire
star squeezed down to 3 Size smaller

thah a City!

Neutroh Stars are the densest and

heaviest objects in the {Jniverse!

Supernova

For High Mass Stars, as their fuel
completely stops, the core becomes
unstable and rapidly collapses, ih a
matter of seconds!
Ih fact, it Ccollapses SO quicKly that huge
shockwaves are made, which violently
throw Off all the outer |ayers Of the Star
in the most powerful explosion in the
Universe - 3 Supernova!

Black Hole

After High Mass Stars explode ih a
Supernova, the |eft-over core of the star

Collapses again to form a very denhse

object. What the core becomes depends

on its size.

IF the core is more thah 3 times the size
Of our Sun, it becomes a Black Hole.

They Canh grow bigger as more gas and

dust falls in.

Inside a Black Hole, the force of graVvity
iS SO strong that hot even light Can
escape!




Ctellar [ifecycle
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Low-.
IR/ltg]sr‘sn 3%%?6 Red Gilant White Dwarf,
Nebula Planetary Nebuia
Neutron Star
Protostar | Supernova
High Mass Red Supergiant
Ctar
Black Hole
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Ctellar [ifecycCle

Mainh
Sequence




You will heed:

a gcissors

Glue Stick

Ctellar [LifecycCle

Nebula

Protostar

Low-,
Intermdiate
Mass Star

High Mass
Ctar

Red Giant

Red Supergiant

White Dwarf,

surrounded by

Planetary Nebula

Supernhova

Neutronh Star

Black Hole




Ctellar Lifecycle
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Gtargazing Jourhal

Print out this sheet ahd record what You see at hight!

/ Dave:

Time:
Location:
Temmperature:
Moon Phase:

Cloud Cover:

Clear

50-75%
>75%

00000

~N

-

SketcCh

<25%

25-50%
Equipment (Jsed:
O Telescope
O Binoculars

0O Other

\_

AN

\_

aOteS:




Make Your Qwn Plahisphere

A planisphere is a simple map Of the hight sky that Shows the stars Visible in your area.
TRotating the wheel shows how the stars move aCross the sky throughout the nhight, and
which constellations are Visible at different times of the year.

In the UK, we are (more or |ess) at a latitude of 52°N.

ctep 1.
Print the pages below and stick them onhto pieces Of Card.

Gtep 2.
Carefully cut out the Star Wheel, Planisphere body and other indiCated areas.

ctep 3.
Fold along the indicator line on the Planisphere body.

ctep ¢.
Use a hole punch, or ask ah adult to Carefully cut holes in the Star Wheel and
Planisphere body, where showh (red dot)

Gtep 5.
Line up the small holes, with the Star Wheel sandwiched between the folded Planisphere
body, and fasten them together with a split pin

You cah add a dot of glue ih the corners of the Planhisphere Body to fiX it together

Congratulations! You how have a working Planisphere!

Turn the Star Wheel until you find today’s date ahd time. Then go outside ahd happy
stargazing!

You will heed:

gcissors

Glue Stick

ﬂ Split Pins




Planisphere Body

Cut out this shaded area

NORTH

(UK Planisphere

Fold Here

a4aH plod




Gtar Wheel

Xloayy =




NORTH

anisphere

Fold Here




Activity Jdeas

Watch a Meteor Shower!
ook up dates for the hext meteor shower in your area, ahd spend the hight spotting as
many shooting stars as you Can.

Visit a Planetarium!
Find out where the closest Plahetarium to You is, ahd plah a fuh day out! You may learh
more about the plahets and stars and where to spot them.

(o Stargazing!

GO out at hight, bring @ book on Conhstellations ahd try to hame all the ones you Cah find.

Desigh a SpaceCraft!
Do you want to go to the Moon? Or Mars? Maybe you want to build a satellite to answer
all the questions of the {Jniverse? [L,ook into what makes missions possible and design
your own! Think about how your rocket Or satellite will get into space, how will it lahd
safely, how will it communiCate with Earth, what equipment it Will heed to study space,
what equipment it might need to Keep it safe.

Make a Sundial

CtiCK a Straw Or a skewer ihto the middle of a paper plate ahd traCk the Suh’s movement
across the sky as the shadow moves

Watch Rocket [Lauhches!
Visit https://Www.nasa.gov/livel or https://hextaspace.com/esa/ t0 Keep up to date With
missions and even tune in see them launch into space!

Attend a [ecture!
The Royal Institute, the Institute of Physics, the Natiohal Space Centre, ahd plenty of
Universities regularly put on |ectures for all ages and abilities. [,earn more about exciting
research and topicCs!


https://www.nasa.gov/live/
https://next2space.com/esa/

