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facts about the Moon
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The Moon is a dusty ball of rock measuring 3,476km
In diameter that’s roughly a quarter of the size of
Earth
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Its surface is home to mountains and huge
craters

and flat lands called seas made of hardened

lava
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It takes 27.3 days for the Moon to travel all the
way around the Earth and complete its orbit .
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On one side, the day lasts for 13 and a half
days, followed by 13 and a half nights of
] darkness.
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Although the Moon shines bright in the night
sky,
it doesn’t produce its own light We see the
Moon because it reflects light from the Sun
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Ever noticed how the Moon appears to change
shape each night? That’s because as the Moon

-




orbits the Earth, the Sun lights up different
parts of its surface so it’s just our view
of the Moon that’s changing, not the Moon
itself.
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we only ever see around 60% of the Moon’s
surface from Earth! The part that faces Earth is
known as the ‘near side’ and the other, the
far side
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The temperature on the Moon varies from super
hot to super cold !'When the Sun hits its
surface, temperatures can reach a scorching
127 c®
But when the Sun ‘goes down’, temperatures
can drop to around - 153 c”®
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Like Earth, the Moon has gravity(the force that
pulls things towards the ground). But the
Moon’s gravity is weaker, only one sixth of the
Earth’s gravity in fact. That means you’d weigh
much less if you were to stand on the Moon
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Although the Moon has an atmosphere, it is
very thin and consists mostly of hydrogen,
neon, and argon.
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It's not the kind of gaseous mixture that can
sustain oxygen-dependent mammals like
humans.
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However, there is actually a lot of oxygen on the
Moon, not in a gaseous form.
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Instead, it is trapped within the regolith - the
layer of rock and dust that covers the moon's
surface.
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Facts about the sun

The Sun is a star made of burning gas.
It is closer to us than any other star .
Without the Sun, the Earth would be a frozen
wasteland No life could survive here .
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The temperature of the Sun is around 10,000 degrees
Fahrenheit.
The inner core is much hotter .
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The Sun controls our seasons. It controls how and
when food grows.

It even controls when we are asleep and awake.
The Sun is the largest thing in our solar system .
HUM\JMGAAJUAS‘APS&HjW\JA‘AUM\PS&H
mu.ta\geuu.u\u.émtg.ﬂd.\

, Apadd) Liie gana B o bS] A (uadd)
Because of its
Size, it has a strong gravitational pull.

It keeps the Earth, the stars, the moons and
the other planets in line.

Without the gravity of the Sun, the Earth would go
spinning off into space .
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Some areas on the Sun’s surface are cooler than
others. These areas look darker.
They are called sun spots.
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The Sun is over 4.5 billion years old.
It started as a cloud of dust and gas.

It slowly formed a massive center and gained
heat.
It is made of hydrogen and helium
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The Sun’s light reaches the Earth in eight minutes.
This is known as the speed of
Light .
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The Sun burns through thermonuclear fusion. It is
not on fire, but it is very hot .

As the gas in the center heats up, it rises to the
surface.
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There it cools and falls back to the center, where the
process starts again .
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Have you ever looked at the stars at night and
wondered about what’s up there ,
Space is a big place with a lot to explore.

At the center of our solar system is the Sun .
Around the Sun orbit eight planets, as well as stars ,
bits of dust, comets and meteoroids.

We live in a spiral galaxy known as the Milky Way .
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the sun pulls everything in the solar system toward
it .

At the same time, the planets pull against that force.
Because of this push-pull effect, we don’t get too
close to the sun or too far away.

Instead, we orbit around
the Sun at known pace and location .
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The planets nearest the Sun Mercury, Venus and
Earth lie in the inner solar system.
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The other planets, as well as asteroids, lie in the
outer solar system .
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The planets nearest the Sun are called terrestrial

planets because they are made of solid matter.
Jupiter, Saturn, Uranus and Neptune are called the

gas giants.
They don’t have a solid surface .
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The planets nearest the Sun are smaller than those
at the edge of the solar system.

The planets nearest the Sun are made of rock and
dust.

Those near the edge are mostly gas or liquid .
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The planets of the solar system include Mercury,
Venus, Earth, Mars, Jupiter Saturn, Uranus and
«Neptune.

Pluto was previously thought of as a planet.

It is now thought of as a dwarf planet.

It sits in the Kuiper belt, which includes comets, dust
and other dwarf planets.

The Kuiper belt lies on the edge of the solar system.
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The Kuiper Belt consists of rocks, comets, dwarf

planets and plenty of ice, all in a variety of different
shapes, colors and sizes .
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Facts about The planet Mercury

Mercury, the closest planet to the sun.
conadd) G S oS B g 3 sl
Mercury is the smallest planet in our solar system
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Mercury is the densest planet next to Earth.
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It has a solid core and crust .
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Its core is made of metal — mostly iron.
o dad) G Lgald) 5 Galaad) (e G sSia
Its crust is made of rock.
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Because Mercury is so small, it has a very weak
magnetic field.
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Gases, like oxygen or hydrogen, blow away
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Into outer space.
Mercury doesn’t have a blanket of gases to protect it
like Earth .
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Instead, it has a very thin atmosphere.

When comets and meteors enter the Earth’s
thick atmosphere, they usually burn up long before
they reach Earth.
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When comets
and meteors enter Mercury’s atmosphere, they don’t
slow down. Instead, they slam
Into the planet, causing craters and pock marks
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Mercury has extreme temperatures because it is so
close to the Sun and because it has almost no
atmosphere .
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The sunny portion of the planet has a temperature of
800 degrees.

The other side of the planet is -300 degrees .
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Mercury can be seen from Earth. Look for it just as
the Sun rises in the morning or as the Sun is setting
at night .
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It looks like a bright star that sits close to the Sun

Mercury is just a bit larger than our moon .
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Some of the craters on Mercury are very deep.
Scientists believe there is frozen ice in deep craters
at the poles .
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One crater(deep, round hole) is over 8 miles long
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If you weigh 60 pounds on Earth, you’d weigh only
18 pounds on Mercury .
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Mercury’s crust is too hard and thick for volcanoes
to form .
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Mercury doesn’t have any moons
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This small planet spins around slowly compared to
Earth, so one day lasts a long time .
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A year on Mercury goes by fast. Because it’s the
closest planet to the sun, it doesn’t take very long to
go all the way around.
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completes one rotation around the sun in just 88
Earth days. If you lived on Mercury , you’d have a
birthday every three months .
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A day on Mercury is not like a day here on Earth .
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For us, the sun rises and sets each and every day .
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Because Mercury has a slow spin and short year, it
takes a long time for the sun to rise and set there .
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Mercury only has one sunrise every 180 Earth days .
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Facts about The planet Venus
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Venus is the second planet from the Sun. That
means Mercury and Earth are Venus's neighboring
planets .
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Venus is the hottest planet in our solar system .
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Venus is aterrestrial planet. It is small and rocky .
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Venus has athick atmosphere full of carbon dioxide
and clouds made of sulfuric acid .
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It traps heat and makes Venus very hot .
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Here you can see the clouds covering Venus.
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The gas traps heat and keeps Venus toasty hot
Because of that metals like lead would be puddles of
melted liquid .
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Venus has an active surface, it has mountains and
volcanoes .
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Venus is similar in size to Earth. Earth is just a little
bit bigger.
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Venus spins the opposite direction of Earth and
most other planets.
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And its rotation is very slow. It takes about 243 Earth
days to spin around just once.
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Because it's so close to the Sun, a year goes by fast.
It takes 225 Earth days for Venus to go all the way
around the Sun.
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That means that a day on Venus is a little longer
than a year on Venus.
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Since the day and year lengths are similar, one day
on Venus is not like a day on Earth.
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A day on Venus lasts 243 Earth days.
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A year on Venus lasts 225 Earth days.
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That means the Sun rises two times during each
year on Venus.
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And because Venus rotates backwards, the Sun
rises in the west and sets in the east.
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Just like Mercury, Venus doesn't have any moons .
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Facts about the planet earth

Earth is the third planet from the sun in our solar
system
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Earth is 93 million miles away from the sun .
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Earth Is the fifth largest planet in our solar system .
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Our amazing planet has been around for quite some
time.
. dish By dia 3 ga Jadal) LS g
Earth’s inner core is made of iron
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By researching our planet’s rocks, scientists have
calculated the Earth to be around 4.5 billion years
old
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Like all the planets, Earth orbits (travels around)
around the sun. And it does so at some serious
speed around 30 kilometers per second,
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In fact! It takes 365 days (one year) for the Earth to

4 complete one full orbit .
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When the earth rotates on its axis around the sun
the four seasons result .

Ao V) Jgadl) dld o @il (uwadd) Jsa W g A Gl Y gl Ladis
The earth also spins on its axis. The result? We have
daytime and nighttime! As the planet rotates, the
side facing the sun receives daylight and the other is
In darkness .
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Earth is the only planet in our solar system known to
support life .
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This is because it has two very important things that
living creatures need to survive lots of oxygen and
lots of water .
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The air that we breathe is a mixture of gases .
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Those gases are nitrogen, oxygen, argon, and
carbon dioxide .
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We could not live without them .
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Earth’s atmosphere has 6 layers .
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Earth is a terrestrial planet. This means that it is a
planet made up of rocks or metals and has a hard
surface.
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Other terrestrial and rocky planets are: Venus, Mars,
and Mercury
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Over 71% of Earth’s surface is covered in water!
That is more than half.
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While Earth is covered in water, only 3% of that

water is fresh! This means 97% of it is salt water .
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Its distance from the sun means it’s not too hot and
not too cold for creatures to live on .
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Earth’s ‘atmosphere’ is also hugely important for
sustaining life .
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The atmosphere is a huge blanket of gases mostly
oxygen and nitrogen wrapped around Earth,
protecting our planet from the sun’s strong rays.
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At the same time, the atmosphere helps keep the
Earth’s temperature comfortable for living beings
and it protects us from meteors, too .
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The earth revolves opposite the movement of the
sun from west to east in an oval or elliptical orbit
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and the scientific explanation for this movement is
that the mass of the sun is greater than the mass of
the earth,
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which is approximately 300,000 times the mass of
the earth, so the sun is attracting the earth towards it
to generate this constant movement around it,
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While we may think the Earth’s shape is a perfect
sphere, it is not! The North Pole and South Pole are
a little flat .
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This happens because of the force that Earth uses to
rotate.
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Earth only has one natural Moon
ki aal g ank jed Lgual (2 V)
kkkkkkkkkkkkk
Ll Joa g2 ¥ ol 1l
et L g) 4l gal) AS Al ad 5 Bada (¢4 538 Gupasy Lgal J g aluad¥) g
08y G AL e 5 4l 558 () a glaall cuad g 5130 a3 00
Ll g nieall LgdSd (i ) Guusy () Y cclalany s (a gluiia
Ll Joa V) (e ey ) (SN gall) 030 13ge




Facts about the planet Mars
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Mars is the fourth planet from the sun.
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It is a terrestrial planet which means that like Earth it
has a hard, rocky surface you can walk on .
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Mars is called the Red Planet because of all the iron
In the solil.
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This iron rusts and as a result, makes the surface
and atmosphere look red .
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Mars may look warm but it’s very cold. The average
temperature is -62 degrees Celsius .
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Mars has two moons, and their names are Phobos
and Deimos .
C gty g 98 Laganil g ¢ (el o sall
Mars can have huge dust storms which last for
months and can cover the entire planet .
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A day on Mars is 24.6 hours, not much longer than
an Earth day, but a year on Mars is 687 Earth days
long.
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That’s almost twice as long as an Earth year.
Imagine only celebrating your birthday every two
Earth years .
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The seasons in mars are more extreme too because
Mars’s orbit is in an elliptical shape.
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That means when it gets cold it gets really cold even
the hottest summer’s day would be not much above
] freezing .
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You’d be able to jump much higher on Mars because
It has weaker gravity than Earth, and this means
you’d weigh less too .
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The Mars gravity is only a third that of the Earth’s.
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The atmosphere on Mars is about 100 times thinner
than the Earth’s atmosphere, and it has very little
oxygen.

QS o<l g gad) aMal) (e B pa Vo gi\gu@\aﬂ\uiﬁ ¢ ) adlad)
cCaaasY) e 13 JlB e g giagg ¢ pa V)




You wouldn’t be able to breath the Martian air and
would need a spacesuit with oxygen there .
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Humans haven’t been to Mars yet, but NASA has
sent several rovers there already, and Perseverance

IS the fifth It iIs an unmanned remote-controlled

spacecraft .
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The first one was called Sojourner and it landed in
1997.
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Spirit and Opportunity landed in 2004, and the last
time NASA landed a rover on Mars soil was in 2012.
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In 2018, NASA'’s Curiosity rover found signs which
scientists think mean there once was life on Mars..
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Therefore Perseverance’s job will be to dig deeper
by drilling into the surface
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mars landscape includes some of the tallest
volcanoes that we know about in the solar system.
One’s 21km high and 600km in diameter.
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even though Earth is much bigger than Mars, they
both have approximately the same amount of
landmass That’s because most of Earth is covered
in water .
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Mar’s atmosphere is very thin
It’s composed primarily of carbon dioxide
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Mars is a cold desert world .
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Mars is the second smallest planet in the solar
system, after Mercury .
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Facts about the planet Jupiter
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Jupiter is a planet in the solar system and is the 5th
closest planet to the sun.
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The distance from the sun to Jupiter is over 483
million miles .
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Jupiter is the largest planet in the solar system .
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Jupiter is so big, that it is over twice the size of all
the other planets in the solar system put together,
it’s a massive 89,000 miles wide .
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Jupiter is one of the four planets in the solar system
that is a gas planet .
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Jupiter is made up of layers and layers of gas, which
is why it’s a gas planet.
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Jupiter does have some sort of a surface near its..
core
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however it is impossible to see and explore at this
time .
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The planets gases are made of mostly Hydrogen and
Helium, along with other gases .
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It’s not known exactly when Jupiter was discovered
and by whom as Jupiter has been known for a very
long time, and is one of the planets that can be seen
from Earth without a telescope .
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The famous Astronomer Galileo however could be
credited with further discovering Jupiter as he did
discover the four main moons .
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Jupiter has 4 main moons, known as Galilean
Moons, as they were discovered by the famous
Astronomer Galileo .
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The temperature on Jupiter is around -230 degrees
which is very cold because Jupiter is very away from
the heat of the sun .
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It takes Jupiter 12 Earth years to orbit the sun, which
IS avery long time.
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however as Jupiter orbits very slow around the sun
compared to Earth, it rotates very fast. 1 day on
Jupiter last for about 10 hours, compared to Earths
24 hours .
oA NG A 0ol sl Guadd) Joa )l (g idiall S oS Y 18I (Sl
S S A8 2a) g a g palew i B S A8 i duall Joa gy AL
A G ) @S5S Ao a gl 4l ¢ Ly i clebu )+ Baal (o idiall
Cdsluw YE o g iy
length of space journey from earth to Jupiter is 13
months
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If you weigh (45 kilograms) on Earth
you’d weigh (115 kilograms) on Jupiter.
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Jupiter is the largest planet in the solar system, and
as a result of its gigantic size; Its gravity is the most
Intense among the gravity of the rest of the planets .
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There is no oxygen on Jupiter as there is on Earth .
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Facts about planet Saturn
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Saturn is the sixth planet from the Sun in the Solar
System .
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It is the second largest planet in the Solar System,
after Jupiter .
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Saturn is Like Jupiter, Uranus and Neptune, itis a
gas giant .
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You cannot stand on Saturn. It is not like Earth.
Saturn is made mostly of gases.
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It has a lot of helium. This is the same kind of
gas that you put in balloons .
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Inside Saturn is probably a core of iron, nickel,
silicon and oxygen compounds, surrounded by a
deep layer of metallic hydrogen, then a layer of
liquid hydrogen and liquid helium and finally, an
.outer gaseous layer
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Saturn has 62 known moons orbiting the planet; 53

are officially named .
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The largest moon is Titan, which is larger in volume
than the planet Mercury .
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Titan is the second-largest moon in the Solar
System.
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The largest moon is Jupiter's moon, Ganymede .
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There is also a very large system of rings around
Saturn .
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These rings are made of ice with smaller amounts of
rocks and dust.
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The rings were first discovered by Galileo Galilei in
1610, using his telescope .
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Saturn goes around the Sun very slowly. A year on
Saturn is more than 29 Earth years .
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Saturn spins on its axis very fast. A day on Saturn is
10 hours and 14 minutes.
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This Ringed Planet is so far away from the Sun that
It receives much less sunlight than we do here on
Earth. Yes, the Sun looks smaller from there .
Laa S J87 18 gudn AL AS] dg Al uadd) 06 13 g Alad) CiS o<l 138
AU Cpa al Gueadd) gad Eua oY) e U olals
Saturn isn’t Round . Saturn spins incredibly fast
That speed causes the planet to flatten slightly, so
it’s not round like most other celestial bodies in our
solar System .
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Saturn is the last planet you can spot with the naked
eye.
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You’ll need a telescope
to see its rings, but you can see the planet’s glow at
night without the aid of anything .
¢ 3 paal) Adlila Ay ) Sl ) zliadi
s () Bamluna (ot Jall) B S oSl b 55 Ay lisay (Sl
Saturn is much cooler than Jupiter being farther
from the Sun, with an average temperature of about
-285 degrees Fahrenheit .
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Saturn has a slightly stronger gravitational pull than
Earth .
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Saturn's atmosphere is also known to form oval
shaped clouds, similar to the clearer spots seen in
Jupiter.

S Ay sliay L g Sy Ja§ S oS! (5 sl D) (o Ll g jaal) 30
LGl S8 B gl Al A gl g SY) add) 2 e
These oval spots are cyclonic storms, the same as
cyclones seen on Earth
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In 1990, the Hubble Space Telescope found a very
large white cloud near Saturn's equator .
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Storms like the one in 1990 were known as Great
White Spots .
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These unique storms only exist for a short time and
only happen about every 30 Earth years .
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Saturn is about 1,400,000,000 km from the Sun.
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Saturn is the only planet in the Solar System that is

less dense than water .
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This means if Saturn could be placed in a large pool
of water, it would float .
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Facts about planet Uranus
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The planet Uranus formed about 4.5 billion years
ago.

£¢




A Jbla £,0 I ga da gl gl oSS Jeda
Uranus was the first planet to be discovered with the
ald of a telescope.
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The planet Uranus is the seventh most distance
planet from the Sun .
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Saturn and Neptune are Uranus’ neighboring planets
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Uranus is in the outer part of our Solar System.
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Uranus is an Ice Giant planet .
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Uranus is made of gas like Jupiter, Saturn and
Neptune.
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It is mostly made of hydrogen and helium, but
methane gas gives it its vivid blue color .
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Uranus is the third largest planet in our Solar .
System
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Uranus is 400% the size of Earth .
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The radius of Uranus is 15,759 miles .
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It takes Uranus 30,668 Earth days to complete an
orbit around the Sun .
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Our year as we know is 365 days but Uranus takes
84 of our Earth years to complete its rotation around
the sun .

(that is mean One year on Uranus is the same as 84

‘ years on Earth.).
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Uranus has 27 known moons.
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The five major moons of Uranus are Ariel, Miranda,
Oberon Titania, and Umbriel .
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The planet Uranus has 11 rings made of dust, ice and
bits of rock. ‘
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Because Uranus is an ice giant, it’s virtually
Impossible for life to evolve as we know it .
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Uranus is the coldest planet in our Solar System,
with temperatures as low as -370° Fahrenheit .
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Uranus has wind speeds that can exceed 560 miles
5 per hour .
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Uranus rotates from east to west, however its
rotation is unique in our Solar System because it
rotates on its Side .
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Uranus has been tipped on its side, probably by
a collision with another planet .
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Its poles lie almost in the middle, rather than the top
and bottom .
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Because it’s tipped, Uranus has seasons that last 20
years. That is mean 20 years of summer and 20
years of winter .
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The temperature is almost always the same, whether
Its winter or summer because the planet is so far
from the sun .
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Uranus also spins in the opposite direction than the
other planets of the Solar System.
. (oadd) Al 6 AY) S ¢Sl pa (uSlaall alm\l\uﬁba.ﬂ asilgl sl
If you weigh 60 pounds on Earth, you’d weigh 41
pounds on Uranus .
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Uranus is a 2.57 billion km away from
the Earth .
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While the day on earth as we know is 24 hours, the
day on Uranus is 17.24 hours
(that is 17 hours and 14 minutes ).
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Uranus is about 4 times larger than the Earth .
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Facts about planet Neptune
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Neptune is the farthest planet from the Sun at an
average distance of 4.5 billion kilometers .
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Neptune is the fourth-largest planet in the Solar
System and the smallest of the gas giants (Jupiter
and Saturn and Uranus).
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Neptune is more than 30 times farther from the Sun
than Earth
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Both Neptune and Uranus are termed ice giants .oal
since they have different compositions than Saturn
and Jupiter .
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Neptune has aradius of 24.764 km and a diameter
of 49.244 km .
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The core of Neptune is about 1.5 times the size of
Earth .
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Neptune’s color is believed to be influenced by the
presence of methane in its atmosphere , but there is
also an unknown factor contributing to this .
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Uranus is Neptune’s near twin in size and
composition.
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Neptune also has 14 moons. The largest moon of
Neptune is Triton, and it is the seventh-largest
known moon of any planet. Some believe that the
moon is actually a captured dwarf planet .
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scientists think that Triton didn’t actually
come from around Neptune, but its magnetic force
drew it in and kept it there .
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Wind speeds on Neptune are among the fastest
recorded in the Solar System .
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Speed may reach up to 2.160 km per hour. They are
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five times stronger than the strongest winds on
Earth
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Neptune’s average surface temperatures are around
- 214 degrees Celsius..

Agsia dayn Y £o disa (s b 51 A il b gie iy
Neptune has a total of 6 ring systems surrounding it.
Some of them contain ring arcs or clusters of dust
particles .
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The rest of the materials on the ring consist of small
rocks .
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The rings of the planet are hard to see because they
are dark .
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Neptune has a powerful magnetic field.

It is 27 times stronger than Earth’s .
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Neptune formed around 4.5 billion years ago
however, many believe that it was closer to the Sun
then than now, but the planet started to drift away .
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Though it is far, it is not the , coldest planet .
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the coldest planet is Uranus .
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However ,Neptune is very cold, nonetheless . It is a
dark and windy planet, having the most powerful
winds in the Solar System .
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The atmosphere of Neptune is made out of
hydrogen, helium, and methane. The planet is

basically a thick fog of water, ammonia, and

methane over an Earth-sized solid center .
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The weather on Neptune is very active .
Sometimes dark spots form in the atmosphere,
which are basically storms the size of Earth .
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It has the Wildest and strangest weather out of all the
planets in the Solar System .
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The winds speeds on Neptune are the most
; outstanding .
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day on Neptune is less than a day on Earth. It lasts
for only 16 hours.
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Since Neptune is the farthest planet from the Sun, it
has a very long journey to complete around the sun
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One year on Neptune is equal to 165 Earth years.
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Until the orbit of Pluto was understood, and its
status dropped from that of a planet to a dwarf
planet, Neptune was considered the second farthest
planet from the Sun .
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Neptune was observed in 1613 by Galileo Galilei but
he thought that he observed a star and failed to find
It again .
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Light from Neptune reaches us in around 4 hours.
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Deep inside Neptune’s lower regions, there is a hot,
dense fluid sometimes called a water-ammonia
ocean. Though it is hot, many simply refer to it as icy
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If you weigh 32 kilograms on Earth, you would weigh
36 kilograms on Neptune
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It will take well over 10 years to get to Neptune , as it
Is the farthest planet .
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we can’t actually see Neptune with the naked eye
because it is so far from earth .
AN 8 13 ey ASY Bl Cpadly (g Ay, Bl 8 LSy Y
but if you look through binoculars, it will look like a
star .
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Facts about Pluto
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The Dwarf Planet Pluto
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Pluto is a dwarf planet in the outer part of our solar

system .
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It is the second dwarf planet that’s closest to the sun
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The dwarf planet Pluto formed about 4.6 billion years
ago .
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The dwarf planet Pluto was discovered on February
18", 1930 .
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Prior to 2006, Pluto was the ninth most distance
planet the from Sun .
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Pluto is only 16.5% the size of Earth .
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The radius of Pluto is 738 miles
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Due to its enormous orbit, Pluto takes 248 years to
go once around the sun .
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Therefore, since its discovery in 1930, Pluto has not
made even a single orbit around the sun .
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Pluto is in aregion of the solar system called the
Kuiper belt .

This region contains thousands of icy and rocky
objects orbiting the sun.
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Lying beyond the orbit of Neptune, the Kuiper belt is
sometimes referred to as the “third zone .
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Pluto has five known moons .
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Charon (Pluto 1) is the largest moon orbiting Pluto.
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Nix (Pluto Il) is the third largest moon orbiting Pluto .
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Hydra (Pluto Ill) is the farthest moon orbiting Pluto .
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Due to the distance from the Sun, thin atmosphere
and cold temperatures, it is unlikely life could have
evolved on Pluto .
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The surface-atmosphere of Pluto is as low as - 270
degrees Celsius .
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Pluto is tiny compared to most other planets in the

solar system except Mercury.
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It has a rocky surface made of ice and other gasses
G AY A s adad) (e £ slaa g A mhaw Al

Pluto has a rusty tint resembling Mars .
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Pluto, contrary to the giant icy planet it was
expected to be, turned out to have many features
such as mountains, ice caps and rocky surfaces
similar to Earth .
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Studies indicate that a few mountains contain a
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layer of frozen gases, such as Methane .
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The distance between Pluto and Sun is 5.9 billion
kilometers .
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The speed of the light is 299,792 kilometers per
second
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While it takes approximately 8.3 minutes for
the sunlight to reach Earth, it takes 5.5 hours to get
to Pluto .
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The tiny sizes of Pluto and its moons make it difficult
to spot them from Earth without specialized
equipment.
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Due to the Pluto’s distance from the Sun, the
intensity of sunlight is feeble on Pluto’s surface
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a single
day on Pluto is equivalent to 6.3 days on Earth
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Contrary to popular belief, the orbits of Pluto and

Neptune do not intersect .
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Due to the lesser gravity on Pluto, we would weigh
much less on Pluto than on Earth .
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Most solar system planets orbit the Sun in an almost
circular path with the Sun at the center.
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However, Pluto’s orbit is elliptical and tilted.
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Due to its rotation, Pluto’s distance to the Sun is
lesser than Neptune’s .
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The International Astronomical Union (IAU), a
worldwide organization of astronomers reclassified
Pluto as a dwarf planet .
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this organization defines a planet as a celestial body
that has the following qualities .
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* It should orbit the Sun
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* It must have enough gravity to force it into a

5 spherical shape .
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* It must be large enough to allow its gravity to
dislodge other objects of the same size from its orbit
around the Sun .
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Pluto does not satisfy the third criterion
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Of all the discovered dwarf planets, Pluto is
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the second closest to the sun .
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The first is Ceres, a 945km wide dwarf planet that
orbits in the asteroid belt .
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Some of the other dwarf planets include Eris
Makemake , Haumea, Triton, etc
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Eris, Makemake and Haumea are dwarf planets
located behind Pluto, in areas of the solar system
known as Kuiper Belt .
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They are known as dwarf planets likewise Ceres
and Pluto, but unlike these two have not been seen
In sufficient detail to show that completely fit the
definition of planets .
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Eris has a mass larger than Pluto
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Facts about Ceres
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Ceres is a dwarf planet which is smallest in size with
a diameter of 950 kilometers .
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It's the smallest of the known dwarf planets and the
only one with no moon. Also, it has no ring system.
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It is located in the asteroid belt, between Mars and
Jupiter .
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It is the only dwarf planet which lies in the inner
solar system .
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Ceres is the closest dwarf planet to the Sun
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It was first spotted on Jan. 1in 1801 by Sicilian
astronomer Giuseppe Piazzi. Initially it was called a
planet.
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but later demoted to an asteroid .
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In 2006, its status changed again and it was
categorized as a dwarf planet
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This dwarf planet is believed to have arocky core

with an icy inner mantle that is 100 kilometers thick
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Scientists have calculated that this ice mantle may
contain as much as 200 million cubic km of water
that’s more fresh water than can be found on planet
Earth .
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Ceres is responsible for approximately one third of
the mass of the entire asteroid belt because Ceres is
the largest object in the asteroid belt between Mars
and Jupiter .
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Ceres is too dim to be seen with the naked eye.
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The viewer must have exceptional
eyesight under the right conditions to see it
duiall g Bl B 8 Alilia) ey Ala aaldall gl 06 o g
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The presence of water ice on this dwarf planet has
led scientists to speculate that life may exist there .
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It is believed that its surface of is made of a mixture
of water ice, carbonates and clays .
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It completes one orbit in 4.6 Earth years and
completes a full rotation every nine hours and four
minutes. S
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Ceres has one of the shortest days in the solar
system after the dwarf planet Haumea.
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It has a mysterious white spot which can be seen in
photos taken by both the Hubble Telescope and the
Dawn spacecraft .
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It is also home to a conical mountain named as
Ahuna Mons .
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Ceres has nearly three times the distance of the
Earth to the Sun.
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With that distance, it takes roughly 22 minutes for
sunlight to reach its surface .
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Ceres is different from other dwarf planets because
of its location.
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While Pluto, Eris , Makemake , and Haumea are all in
the Kuiper Belt, past the orbit of Neptune Ceres is in
the asteroid belt.
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This makes it the only dwarf planet located in the
Inner solar system .
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Ceres also has interesting features such as bright
spots, craters, and cryovolcano features .
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This dwarf planet has an atmosphere but it is very
thin
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Ceres has low gravity just like Mars and the Moon.
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Ceres gravitational pull is 0.028 times that of Earth
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The temperature on Ceres changes during daytime

from about -100°F to night time temperatures of

-225° F .
Aa)d Ve vm e O Sl DA G (B 51 oAl Aa s
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Facts about Haumea
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Haumea is the third closest dwarf planet to the Sun
with a distance of 43 astronomical units .
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It takes 285 Earth years to make one trip around the
Sun .
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Haumea was discovered back in 2005, which was the
same years that astronomers discovered the dwarf
planet Eris
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It spins on its axis once every 3.9 hours .




That is mean One day on Haumea only lasts 3.9
Earth hours, due to the fact it is one of the fastest
rotating objects in our solar system
mjuuhm.:yuiu:mm delu ¥,9 IS5 50900 o gl
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Haumea’s “day” is one of the shortest in the solar
system .
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It resides in the Kuiper belt and is roughly the same
size as Pluto.
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It originated from a collision which makes it one of
the densest dwarf planets discovered to date
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It is believed to have been created about 4.5 billion
years ago, approximately the same time as the Sun .

\




couadd) g (il U 85 ¢ Ada Jla €0 () ga dla o glidid] ol 4d) i
It has two small moons orbiting it. They are named
as Hi’iaka and Namaka .
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Haumea’s moons are though to be the result of a
collision from a large object with the the dwarf
planet billions of years ago .
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Namaka orbits in an elliptical pattern around
Haumea in 18 days .
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and Hi’iaka has a circular orbit around Haumea that
takes 49 days.
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It’s believed that both moons are made of almost
pure water-ice which mayhave originated from
Haumea
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Haumea has a very elongated shape and its diameter
measures 1,960 kilometers at its longest .
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Haumea takes on more of an egg shape .
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the speed of the spinning turned Haumea into its
unusual elongated shape .
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It is the third brightest object in the Kuiper Belt after
Pluto and Makemake .
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therefore scientists think that Haumea is made up of
rock that has an outer coating of crystalline ice .
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On a clear night with a good quality telescope, it is
possible to see Haumea in the night sky .
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It has been concluded by scientists that most of
Haumea’s interior is rocky and it is covered by a thin
Icy shell.
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Haumea is actually very cold. It’s colder than -240
degrees, which means that it’s probably frozen on
the outside .
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They have found a dark red spot on Haumea’s
surface that is made up of organic compounds and
minerals .
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Haumea has rings and The rings around it are
thought to have resulted in the same collision that
created the two moons .
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When the collision occurred it released material from
the surface that spun into orbit .
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Part of the material was closer to the dwarf planet
and became thering .
Al a8l S oSl ) B Balal) (e o 3 Ciauald
while material that was farther away grouped
together to become the two moons .
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Scientists know very little about the atmosphere of
Haumea Researchers don’t think that Haumea has a

magnetosphere .
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Haumea doesn’t have any of the qualifications
required to harbor life as we know it.

It’s surface is extremely cold and frozen.
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There haven’t been any space missions sent to
Haumea .
Cagle ) il e ) Jlaf o ol
All information and data that scientists have is
based on ground-based telescope observations from
around the world .
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Facts about Makemake
Stathe (o Gilia
dwarf planet Makemake was discovered on March
31, 2005
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It is large and bright enough to be studied by a high-
end amateur telescope
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Makemake spins on its axis once every 22.5 hours,
that is mean A full day on Makemake is only 22.5
hours, which is 1.5 hours less than a day on earth
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This dwarf planet is the second brightest known
object in the outer Solar System .
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It has an average surface temperature -239°C.This is
because of its huge distance from the Sun .
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The extremely low surface temperature means that it
Is covered with methane , ethane , and possibly
nitrogen ices .
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Makemake appears to be made mainly of ice and
rock.
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It is one of 3 dwarf planets found inside the Kuiper
Belt
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Makemake
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It takes for the light from Makemake to reach Earth
More than 7 hours .
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It
takes sunlight 6 hours and 20 minutes to
travel from the Sun to Makemake
‘;SLA.A.SLAUJ\ M‘CJAMMJ Yo 3QL9M 1 u.ﬁm.«.ﬁ‘ ¢~9*.4L§Jﬁ“":‘
In 2016, it was discovered that Makemake has
a small moon.

Makemake's moon does not yet have a name Its
orbital period around Makemake is more than 12
days .
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Makemake is very similar in appearance to Pluto, but
It is much more redder. This dwarf planet has an
atmosphere composed out of methane and nitrogen
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Makemake approximately 66% of the size of Pluto .
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One year on Makemake is the equivalent of 306
Earth years. This is how long it takes for Makemake
to orbit around the Sun once .
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Facts about Eris
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Eris is the second largest dwarf planet after Pluto .
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Once it was considered as the tenth planet of the
solar system .
Agadl) de ganall (B pdilal) S oSl puiay (S
but it was demoted to a dwarf planet
by International Astronomical Union.
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It is the furthest dwarf planet from the Sun with a
distance of 9.7 billion miles .
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It takes 560.9 Earth years to orbit the Sun .
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This dwarf planet has an extremely cold surface area
of -231°C so it seems very unlikely that life could
exist there.
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It would take around 13 hours for light to travel to us
from Eris .
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Eris has only one moon called Dysnomia that orbits
the dwarf planet every 16 days.
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Eris is believed to have a rocky surface like Pluto.
It is the most massive of all five dwarf planets
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It has a diameter of 1,451 miles. When it was first
discovered, it shone so brightly that it was assumed

to be larger than Pluto.
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Eris rotates once in every 25 hours. A day on Eris is
slightly longer than a day on the Earth .
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Researchers gave a conclusion that Eris is a
spherical rocky body covered in a thin mantle of ice .
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Its surface is extremely reflective as it bounces
almost 96% of light back that strikes it .
s bl ¢ pdall (pa 73T Che i La Xy dua il uSle Aada
Adala
This surface is believed to be composed of a
nitrogen-rich ice mixed with frozen methane .
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This dwarf planet is about 4.5 billion years old .
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Eris is located beyond the Kuiper Belt in aregion of
space known as the scattered disc .
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Kuiper Belt

Neptune

Outer
Solar System
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The Kuiper Belt is home to three recognized dwarf
planets: Pluto, Haumea and Makemake .
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Eris is the second
largest dwarf planet (it is second to Pluto)
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The order of the dwarf planets to the Sun outwards
Is Ceres Pluto Haumea, Makemake and then Eris
being the furthest from the Sun .
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Moon orbit planets and the planets orbit the Sun .
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The gravity of the Sun keeps all the planets in their
orbit, just like the planets gravity keeps moons in
their orbit .
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Gravity is the invisible pulling force that works in
space. Earth’s gravity is what keeps us on the
ground Gravity exists everywhere in the Universe
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We would weigh twelve times less on Eris than we
do on Earth .
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Facts about Galaxies
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galaxies are huge collections of matter, possibly
dark matter dust , gases and stars that are all bound
together by gravity .
Lagy ¢ 3 gall (e dada Cile gana (A il el
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All of these things are required to create planets
planets that also make up all galaxies
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The idea of galaxies is almost too much for us to
comprehend, especially because scientists are
finding thousands of them out in the universe .
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To give you an idea of the incredible size: we live in
the Milky Way galaxy and our sun is only one of
around 100-400 billion stars in our galaxy .
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Galaxies are in constant motion and their shape can
be influenced by their neighbor galaxies and they
can even slam into them in a collision creating
entirely new galaxies .
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Almost all of the larger galaxies have a
supermassive black hole at the center, and planetary
scientists think that black holes may have
something to do with the formation of a galaxy
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Our Milky Way galaxy has a supermassive black
hole that has been named “Sagittarius A*,”
and it has the mass of 4 million suns .
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A study in 2016 resulted in an estimate that the
observable universe has 2 trillion galaxies!




That would be 2 million million As scientists
continue the exploration into ours and other
galaxies, they are finding that some are very much
like our Milky Way galaxy, and some are completely
different .
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There are many different types of galaxies , and
many different shapes and sizes of these galaxies.
These are all weird and wonderful places , with most
of them yet to be discovered .
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The shapes and sizes of galaxies are different. There
are many different types and shapes of galaxies .
The sizes of galaxies range from a few thousand
light years across, which would be a small dwarf
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galaxy, to the biggest of about 300 thousand light
years across .
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Elliptical Galaxies
Are ball or oval shape galaxies that are not very
bright or colorful .
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Spiral Galaxies
Are disc shaped galaxies with spiral arms .
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Irregular Galaxies
Are galaxies that have no regular shape or form.
These are small galaxies that contain newly formed
Stars .
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lenticular galaxy has a bright bulge in the center and
Is surrounded by a disk-like structure .
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The Black Eye Galaxy : is a spiral galaxy, also
known as the Evil Eye Galaxy.

It gets its name from the dark band of
absorbing dust in front of its bright nucleus
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The Sombrero Galaxy is a lenticular galaxy and gets
Its name because it dark dust lane and bulge give it
a similar appearance to a sombrero hat
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The Whirlpool Galaxy is a spiral galaxy that has the
visual appear of a whirlpool, think of water going
down a drain.
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The Andromeda Galaxy is a spiral galaxy that will
one day collide and merge with our Milky Way
Galaxy.
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Galaxies continue to be formed and grow. This
happens through collisions and mergers. These
events change galaxies shapes and sizes .
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Galaxies are not usually alone, forming clusters of
galaxies.
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Creating galaxies that a grouped together called
Super clusters .
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Super clusters are the largest things in the universe
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Most clusters contain thousands of galaxies .
One of the smaller type clusters contains our galaxy
The Milky Way .
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We have other galaxies in our Local Group,
iIncluding the Andromeda galaxy and its satellites
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At 2.5 million light-years away, the Andromeda
galaxy is our close neighbor and can be seen with
the naked eye .
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So while these galaxies have millions of stars, that’s
a pretty small space of an area in our universe .
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Gravity
holds galaxies together against the general
expansion of the universe..
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the expansion of the universe takes place between
groups of galaxies, not inside those groups.
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This is because the mass of a galaxy holds
the galaxy together, and the same applies to the
groups of galaxies, such as our Local Group.
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The gravitation is produced by the matter and
energy in a galaxy or group of galaxies .
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Everything in a galaxy moves around a centre of
mass which is also an effect of gravity .
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galaxies range from dwarfs with as few as ten million
stars up to giants with stars, all orbiting the galaxy's
center of mass .
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There are
more than 100 to 190 billion galaxies in the universe
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Through study of galaxies, scientists can confirm
black holes .
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The forming of a new star in a galaxy at very fast
pace is called a star burst .
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Facts about milky way galaxy
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It is the galaxy that our star The Sun, and our planet
; The Earth arein .
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The Milky Way galaxy is a disc shaped spiral galaxy
with a huge collection of stars, about 100-400 billion
(A Aadia Ao gana pa ga B JS4 e Agigda B oaa A ALl 0 B e
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When it compared to other galaxies and star clusters
.The Milky Way is small .
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the solar system
IS located on one of the arms of the spirals.
The milky way is 100,000 light years across.
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Everything in the Milky Way scientists believe
revolves around the black hole .
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According to the general theory of relativity
the black hole is aregion of space from which
nothing can escape .
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The first image of the massive black hole at the
center of our Milky Way galaxy has been revealed.
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The Image, unveiled on Thursday, 12th May, 2022, is
a staggering four million times the mass of our Sun
and is called Sagittarius A* .
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The biggest known galaxy is IC 1101, which is
estimated to be about 50 times the size of the Milky
Way .
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The center of the Milky Way is 30,000 light years
away from Earth .
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A light year is the distance light travels in one year.
One light-year is about 9 trillion km.
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all the stars that you see in the nights sky are a part
of the milky way .
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From anywhere on Earth we can see up to 10,000
stars, however that is not a lot compared to the
amount of stars that are hurdling throughout our
galaxy .
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So while you can only see a small amount of stars,
we know that there are billions more stars in the
milky way through the use of very advanced
telescopes .
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The areas of glowing pink, blue and green gases in
the Milky Way is called the nebulae.
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This is the region where new stars are formed .
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The sun travels around the Milky Way at about
500,000 miles per hour .
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The sun takes about 220 million years to travel
around the Milky Way just one time
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And this is called The galactic year .
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The sun is attracted towards the center of our
galaxy (the Milky Way), and even revolves around it
In an accurate and calculated manner .
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The sun has two movements within the galaxy: the
first is a rotational movement around the center of




the galaxy, and the second is a vibratory movement
up and down .
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so the sun appears to be going up and down and
moving forward.
, pladl adiT g 305 9 draali LgilS g g (uadd) (18 N
The sun completes a revolution around the center of
the galaxy in 220 million years.
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It takes about 60 million years for the sun to rise and
fall, and thus it rises, descends and advances like a
running human being.
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Facts about black holes
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Black holes are one of the most mysterious and
powerful forces in the universe .
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where gravity has become so strong that
nothing around it can escape, not even light .
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Black holes are truly invisible.
We can't actually see black holes because they
don't reflect light .
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Scientists know they exist by observing light
and objects around black holes
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Strange things happen around black holes to
do with quantum physics and space time.
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This makes them a popular subject of science
fiction stories even though they are very real .
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Black Holes

Black holes are formed when giant stars explode at
the end of their lifecycle
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This explosion is called a supernova.
If the star has enough mass, it will collapse on itself
down to a very small size .
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Due to its small size and enormous mass, the gravity
will be so strong it will absorb light and become a
black hole .
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Black holes can grow incredibly huge as they
continue to absorb light and mass around them .
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They can even absorb other stars. Many scientists
think that there are super-massive black holes at the
center of galaxies .
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There is a special boundary around a black hole
called an event horizon.
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It is at this point that every thing, even light, must
go toward the black hole .
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Black holes can have the mass of several million
suns.
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Black holes differ from each other in mass and their
spin .
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Other than that, they are all very similar .

The black holes we know about tend to fit into two
Size categories: "stellar" size are around the mass of
one star while "super massive" are the mass of
several millions of stars
Jda dgliia Lgasaad ¢ SN A
" il anal) raaall Cpe iih caad g ali Lgd i Al e gadd) g8l )
bac ALS (pa gty "ARILAY ALK 53 3 Y] GERN Laly da) g and ALIS ga
sl Ga Gdla
A singularity is the center of a black hole.

The singularity is where the spacetime curvature
becomes infinite .
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A black hole can weigh millions to millions of
billions of times more than our Sun .
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The big ones are located at the centers of large
galaxies .
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If Hawking's theory of black hole radiation is correct,
this means that black holes will shrink and
evaporate over time as they lose mass due to the
emission of photons and other particles
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Facts about meteors and meteorites
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A meteoroid is a small astronomical body in outer
space that is made out rock or metallic materials.
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Those that exist in orbit are called meteoroids.
Scientists like to think of them as a kind of “space
rock” and when they get too close to our Earth they
are caught with gravity and most burn up in Earth’s
atmosphereforming a flaming ball of fire that can be
seen in the sky with the naked eye, and at that time
they are called meteors .
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Once they enter the atmosphere
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, the objects are called meteors. However, anything
that survives the hot burning trip and actually lands
on Earth’s (or another planet’s) surface is called a
.meteorite
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The meteorites that have been found are usually
from asteroids that have been shattered in collisions
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. alabaay)

While this is the majority, there are some small
pieces that scientists believe arrived from Venus or
Mercury, but they haven’t been confirmed .
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The fastest meteoroids can travel up to 94,000 miles
per hour
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Millions of meteoroids impact the Earth’s
atmosphere every day .
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A meteor will become visible to the naked eye
between 250,000 and 390,000 feet above the Earth’s
surface .
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The largest meteor air burst was the Tunguska event
A meteor exploded near the Podkamennaya
Tunguska River in Siberia, Russia on June 30th,
1908 .
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The explosion released

the energy equivalent to 10 to 15 megatons of TNT
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The Chelyabinsk meteor exploded over Russia on
February 15th, 2013. It released energy equivalent to
26 to 33 times the energy of the atomic bomb
dropped on Hiroshima Japan .
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A meteor shower is when multiple meteors enter the
Earth’s atmosphere at the same time and in the
«<same area
appearing to be coming from the same point of the
night sky .
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There are three common types of meteorites, and

they are : stony, stony-iron and iron .
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The largest intact meteorite is Hoba, is an iron
meteorite that weighs over 132,000 pounds.
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