


In the night sky there are a 
few objects that can be seen 

that are not stars—the 
Moon and the planets, like 

Venus, Mars, Jupiter, or Saturn. 

All the other shining dots in the 

night sky are stars, like our Sun. 

Some are bigger, some are smaller, 

but they are all stars. With a 

naked eye, on a clear night, away 

from sources of light like cities, 

we can see hundreds of them.

THE NIGHT SKY 4
During the day there is only one 

star that can be seen in the sky. It is 

the star that is the closest to  

us, the star that has the  

most effect on our daily lives and 

for which we have a special  

name: the Sun.

The Moon and the planets do not shine on their own. They appear bright at night because the Sun lights them up.
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OUR MOON
A moon is a natural satellite of a planet. 

A satellite is an object that goes around a planet—like the Earth, 
which goes around the Sun—and natural means that it is not 
man-made.

Average distance from the Earth: 238,854 miles (384,399 kilometers)

Diameter: 2,160 miles (3,476 km), which is 27.3% of Earth’s diameter 
Surface area: 0.074 x Earth’s surface area  Volume: 0.020 x Earth’s  
volume  Mass: 0.0123 x Earth’s mass Gravity at the equator: 
16.54% of Earth’s gravity at Earth’s equator

The most obvious effect the Moon’s 
gravity has on the Earth is the tides of 
the oceans. The sea on the side of the 
Earth facing the Moon is pulled harder 
towards the Moon because it is closer. 
This raises a bulge in the sea on that 
side. Similarly, the sea on the side away 
from the Moon is pulled towards the 
Moon less than the Earth because it 
is farther away. This creates another 
bulge in the sea on the other side of 
the Earth.
Even though the Sun’s gravitational pull 
is much stronger than the Moon’s, it 
has only about half the Moon’s 
effect on the tides because it is so 
much farther away. When the Moon is 
roughly in line with the Earth and the 
Sun, the Moon and the Sun tides 
together to produce the large tides 
(called “spring tides”) twice a month.

There is no atmosphere on the 
Moon, so the sky there is black, 
even during the day. And there 
hasn’t been an earthquake or a 
volcanic eruption there since around 
the time life began on Earth. So 
all living organisms that have ever 
been on the Earth have seen exactly 
the same features on the Moon. 
From Earth, we always see the same 
side of the Moon. The first pictures 
of the Moon’s hidden side were 
taken by a spacecraft in 1959.

The Moon circles around the Earth in 27.3 days.
The way the Moon shines in the night sky is the same every 29.5 days.
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how a star is born, and then we’ll take a look at how it 
dies. Hang on a minute, George, while I get everything 
set up. I think you’re going to like this.”

LIGHT & STARS
Everything in our Universe takes time to travel, even light. 
In space, light always travels at the maximum speed that is possible: 
186,000 miles per second (300,000 km per second). This speed is 
called the speed of light.
It takes light only about 1.3 seconds to travel from Earth to the Moon. 
Our Sun is further away from us than our Moon is. When light leaves 
the Sun, it takes about 8 minutes and 30 seconds to reach us on 
Earth.

The other stars in the sky are much, much farther away from Earth than the 
Sun. The closest one after the Sun is called Proxima Centauri, and it takes 
4.22 years for light from it to reach Earth.

All other stars are even farther away. The light of almost all the stars we can 
see in the night sky has been traveling for hundreds, thousands, or even 
tens of thousands of years before 
reaching our eyes. Even though we 
see them, some of these stars may 
not exist anymore, but we do not 
know it yet because the light of 
their explosion when they die has 
yet to reach us.

Distances in space can be measured 
in terms of light-years, which is the 
distance light travels in one year. 
A light-year is almost 6,000 billion 
miles (around 9,500 billion km). 

Proxima Centauri, the closest 
star to the Earth after our Sun
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moving around, some joining together to form huge 
lumps of matter. These great lumps spun around and 
around, gathering even more particles all the time. But as 
the particles joined together, the spinning lumps weren’t 
getting bigger; instead, they seemed to be getting smaller, 
as though something was squeezing them. It looked 
like someone was making gigantic dough balls in outer 
space. One of these giant balls was quite close to the 
window now, and George could see it spinning around, 

PARTICLES

Proton

Neutron

Electron

Elementary particles are the small-
est possible things that can-
not be divided up into smaller 
particles. Examples include the 
electron, which carries electricity, 
and the photon, which carries 
light.
An atom is not an elementary 
particle because it is made of 
electrons going around a nucleus 
in the center, like the planets go 
around the Sun. The nucleus is 
made of protons and neutrons 
packed tightly together. 
Protons and neutrons were 
previously thought to be elemen-
tary particles, but we now know 
they are made of smaller particles 
called quarks, held together by 
gluons, which are the particles 
of a strong force that acts on 

quarks but not on electrons or 
photons.

A helium atom: 2 neutrons and 2 
protons in the core, and 2 electrons 
circling around.



amount of gas and dust combines and shrinks to become 
dense and hot, as you’ve just seen, the particles in the 
middle of the ball are so pressed together they start to 
fuse or join up, releasing an enormous amount of energy. 
This is called a nuclear fusion reaction. It is so powerful 
that when it starts, it throws off the outer layers of the 
ball, and the rest is transformed into a star. That’s what 
you just saw.”

The star was now shining steadily in the distance. It 
was a beautiful sight. Without the special sunglasses, they 
wouldn’t have been able to see much because the star was 
so bright.

George gazed at it, amazed by its power. Every now 
and then he could see huge jets of brightly shining gases 

Scientists think that 90% of the 
total number of all atoms in the 
Universe are hydrogen atoms. 

Proton

Electron

+

-

A hydrogen atom

Matter is made of atoms of various 
types. The type of atom, or element, 
as it is called, is determined by the 
number of protons in the nucleus. 
This can be up to 118, usually with 
an equal number of neutrons. 
The simplest atom is hydrogen, 
whose nucleus contains just one 
proton and no neutron.
The largest naturally occurring 
atom, uranium, has a nucleus 
that contains 92 protons and 146 
neutrons.

MATTER
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sent hundreds of thousands of miles from the surface at 
extraordinary speeds.

“And the star will keep on shining like this forever?” 
he asked.

“Nothing is forever, George,” said Eric. “If stars shone 
forever, we wouldn’t be here. Inside their bellies, stars 
transform small particles into larger ones. That is what 
a nuclear fusion reaction does: It fuses small particles 
together, and builds big atoms out of small ones. The 
energy released by this fusion is enormous, and that’s 
what makes stars shine. Almost all the elements that 
you and I are made of were built inside stars that existed 
long before the Earth. So you could say that we are all 
the children of stars! When they exploded a long time 

space where stars are born. It 
consists of two hydrogen atoms 
joined together.

Protons
(92 of them)

A uranium atom

Electrons
(92 of them)

Neutrons
(146 of them)

The remaining 10% are all the 117 
other atoms, in various proportions. 
Some are extremely rare.
When atoms join together in 
chains, the resulting object is called 
a molecule. There are countless 
molecules, of various sizes, and 
we build new ones all the time in 
laboratories.
Before stars are born, only the 
simplest molecules can be found 
in space. The most common is the 
hydrogen molecule, which is inside 
the huge clouds of gas in outer 
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degrees Farenheit. She would freeze solid in a fraction 
of a second if she didn’t wear it.” 

“Yeah, but—,” protested George. But he didn’t get far.
“I go on journeys around the Solar System with my 

dad,” boasted Annie. “Sometimes my mom comes too, 
but she doesn’t really like it in outer space.”

George felt really fed up. He was in no mood for silly 
games. “No you don’t,” he said crossly. “You don’t go 
into outer space. You’d have to go up in the space shuttle 
to do that, and they’re never going to let you on board 
because they wouldn’t know what was true and what 
you’d made up.”

TEMPERATURE
Average temperature on Earth’s surface: 59 degrees 
Fahrenheit (15 degrees Celsius)

Lowest temperature ever recorded on Earth: -128.2˚F 
(-89˚C), Vostok, Antarctica, 21 July, 1983

Highest temperature ever recorded on Earth: 136.4˚F 
(58˚C), Al ’Aziziyah, Libya, 13 September, 1922

Temperature on the surface of the Moon:
   Daytime average: 230˚F (110˚C)
   Nighttime average: -240˚F (-150˚C)

Average temperature on the surface of the Sun: 
9,932˚F (5,500˚C)

Average temperature at the core of the Sun: 
27,000,000˚F (15,000,000˚C)

Average temperature of space: -454.72˚F (-270.4˚C)
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Before August 2006 there were said to be nine planets that revolved around 
the Sun: Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune, and 
Pluto. These nine celestial bodies still exist, of course, and are exactly the same 
as they were before, but in August 2006 the International Astronomical Union 
decided not to call Pluto a planet anymore. It is now called a dwarf planet.

According to this new definition, Pluto is not a planet anymore. Is it in orbit 
around the Sun? Yes. Is it almost round and will it stay so? Yes. Has it cleared 
its path around the Sun? No. There are lots of rocks in its orbital path. So, 
because it failed the third rule, Pluto has been downgraded from a planet to 
a dwarf planet. 
The other eight planets fulfilll the three rules and so they remain planets. For 
planets and stars other than the Sun, an additional requirement has been 
agreed upon by the International Astronomical Union: The object should not 
be so big as to become a star itself at a later stage.
Planets around stars other than the Sun are called exoplanets. So far, over 240 
exoplanets have been seen. Most of them are huge—much bigger than the 
Earth.
In December 2006 a satellite named Corot was sent into space. The quality 
of the detectors Corot is equipped with should allow for the discovery of 
exoplanets much smaller than before, down to about twice the size of the 
Earth. One such planet was detected using other means in 2007. It is called 
Gliese 581 c.

PLUTO

This is due to a change in the definition of what a planet is. 
There now are three rules that need to be fulfilled by any object 
in space in order for it to be called a planet:

1)   It has to be in orbit around the Sun.
2)   It has to be big enough for gravity to make it almost round      
   and stay that way.
3)   Its gravity has to have attracted almost everything that is next to 
      it in space as it travels around the Sun, so that its path is cleared.
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The mass of a body measures the force needed to move it or 
to change the way it moves. Mass is often measured by weighing the 
body, but mass and weight are not the same. The weight of an object 
is the force attracting it to another object, like the Earth or the 
Moon, and it depends on the mass of both objects and the distance 
between them. You weigh slightly less on top of a mountain because 
you are further from the center of the Earth. 

Einstein was a German physicist who was born in 1879. He 
discovered that energy is equivalent to mass, according to the famous 
equation E=mc2, where “E” is energy, “m” is mass, and “c” is the 
speed of light. Because the speed of light is very large, Einstein and 
others realized that this equation suggested one could make an atom 
bomb, in which a small amount of mass is converted into a very large 
energy in an explosion. 
Einstein also discovered that mass and energy curve space, 
creating gravity. 

MASS

Because the mass of the 
Moon is much less than 
the mass of the Earth, 
an astronaut who weighs 
about 200 pounds (about 
90 kg) on Earth would 
weigh only about 33 pounds 
(15 kg) on the Moon. So 
astronauts on the Moon 
could, with the correct 
training, beat any Earth-
based long-jump record.   Earth                     Moon  
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COMETS
Comets are big, dirty, and not very round snowballs that travel around the 
Sun. They are made up of elements created in stars that exploded a long 
time before our Sun was born. It is believed that there are more than 100 
billion of them, very far away from the Sun, waiting to come closer to us. 
But we can see them only when they come close enough to the Sun to 
have a shiny trail. We have actually seen only about 1,000 comets so far.
The largest known comets have a central core of more than 20 miles 
(32 km) from one side to the other.
When they come close to the Sun, the ice in comets turns into gas and 
releases the dust that was trapped inside. This dust is probably the oldest 
dust there is throughout the Solar System. It contains clues about our 
cosmic neighborhood at the very beginning of the life of all the planets, 
more than 6 billion years ago.

Most of the time, comets circle around the Sun from very far away 
(much, much further away than the Earth). Every now and then, one of 
them starts to travel towards the Sun. There are then two possibilities: 
1) Some, like Halley’s Comet, will get trapped by the Sun’s gravity. These 
comets will then keep orbiting the Sun until they melt completely or until 
they hit a planet. Halley’s Comet’s core is about 9.6 miles (16 km) long. It 
returns near enough to the Sun to melt down a bit and have a tail that can 
be seen by us about every 76 years. It was near us in 1986 and will be back 
in 2061. Some of the comets trapped by the Sun’s gravity return near the 
Sun much more rarely. The Hyakutake Comet, for instance, will travel for 
110,000 years before coming back.

2) Because they have too much speed or because they do not travel close 
enough to the Sun, some other comets, like Comet Swan, never come 
back. They pass by us once and then start an immense journey in outer 
space towards another star. These comets are cosmic wanderers. Their 
interstellar journey can take hundreds of thousands of years, sometimes 
less, sometimes even more.
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SATURN

URANUS

NEPTUNE

PLUTO
[DWARF PLANET]

ERIS
[DWARF PLANET]

Number of dwarf planets: 3
From closest to farthest to the Sun, the dwarf planets are: Ceres, Pluto, and Eris
Number of known planetary moons: 165
Mercury: 0; Venus: 0; Earth: 1; Mars: 2; Jupiter: 63; 
Saturn: 59; Uranus: 27; Neptune: 13
Number of known comets: 1,000 (estimated real number:1,000,000,000,000,000)

Farthest distance traveled by a man-made object: more than 
9.3 billion miles (14.96 billion km). 9.3 billion miles is the 
distance reached by Voyager 1 on August 15, 2006, at 10:13 
a.m. (Greenwich Mean Time). This corresponds to exactly 100 
times the distance from the Earth to the Sun. Voyager 1 is still 
traveling away.

DISTANCES NOT TO SCALE

LUCY & STEPHEN HAWKING

The Solar System is the cosmic family of our Sun. It comprises all the 
objects trapped by the Sun’s gravity: planets, dwarf planets, moons, 
comets, asteroids, and other small objects yet to be discovered. An 
object trapped by the Sun’s gravity is said to be in orbit around the Sun.
Closest planet to the Sun: Mercury
Mercury is 36 million miles (57.9 million km) away from the Sun on average
Furthest planet from the Sun: Neptune
Neptune is 2.8 billion miles (4.5 billion km) away from the Sun on average

Number of planets: 8
From closest to the Sun, the planets are: Mercury, Venus, Earth, Mars, 
Jupiter, Saturn, Uranus, and Neptune

THE SOLAR SYSTEM

JUPITER

EARTH

SUN

MARS

CERES
[DWARF PLANET]

VENUS

MERCURY

Distance of the Earth from the Sun: 93 million 
miles (149.6 million km) on average
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SATURN

Saturn is the sixth closest planet to the Sun.
Average distance to the Sun: 888 million miles (1,430 million km)
Diameter at equator: 74,898 miles (120,536 km) corresponding 
to 9.449 diameters at equator on Earth
Surface area: 83.7 x Earth’s surface area
Volume: 763.59 x Earth’s volume
Mass: 95 x Earth’s mass
Gravity at the equator: 91.4% of Earth’s gravity at Earth’s equator

So far, Saturn has 59 confirmed moons. Seven of them are 
round. Titan, the largest, is the only known moon within the 
Solar System to have an atmosphere. In volume, Titan is more 

than three times bigger than our Moon.

Structure: Hot, rocky core that is surrounded by a liquid metal 
layer that is itself surrounded by a liquid hydrogen and helium 
layer. There then is an atmosphere that surrounds it all.

Winds have been recorded at speeds up to 1,116 mph (1,795 
km/h) in Saturn’s atmosphere. By comparison, the strongest 
wind ever recorded on Earth is 231 mph (371.68 km/h) at 
Mount Washington, New Hampshire, USA, on 12 April, 1934. 
It is believed that wind speeds can sometimes reach over 300 
mph (480 km/h) inside tornadoes. However devastating these 
are, these winds are still very slow compared to Saturn’s winds.

It takes Saturn 29.46 Earth-years 
to circle around the Sun.
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JUPITER
Jupiter is the fifth closest planet to the Sun.
Average distance to the Sun: 483.6 million miles (778.3 million km)
Diameter at equator: 88,846 miles (142,984 km), corresponding to 11.209 
diameters at equator on Earth
Surface area: 120.5 x Earth’s surface area
Volume: 1,321.3 x Earth’s volume
Mass: 317.8 x Earth’s mass
Gravity at the equator: 236% of Earth’s gravity at Earth’s equator
Structure: Small (compared to the overall size of the planet) rocky core 
surrounded by a liquid metal layer that smoothly turns into a liquid 
hydrogen layer as height increases. This liquid then smoothly turns into 
an atmosphere made of hydrogen gas, that surrounds it all. Even though 
it is bigger, Jupiter’s overall composition is similar to Saturn’s.

 The Great Red Spot 
on Jupiter’s surface is 
a giant hurricane-type 
storm, a hurricane that 
has lasted for more 
than three centuries (it 
was first observed in 
1655), but it may have 
been there for even 
longer. The Great Red 
Spot storm is huge: 
more than twice the 

size of the Earth. Winds on Jupiter often reach 620 mph (1,000 km/h).
It takes Jupiter 11.86 Earth-years to circle around the Sun.
So far, Jupiter has 63 confirmed moons. Four of them are big enough to 
be round and were seen by the Italian scientist Galileo in 1610. These are 
collectively known as the Galilean moons. They are Io, Europa, Ganymede, 
and Callisto, and they are about the same size as our Moon.

Great Red Spot Earth
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planets, and so beautiful. And it was his planet and his 
home. He desperately wanted to be back there now, this 
very second. He wrote “Cosmos” in the air with his 
space glove. But Annie just shook her head and wrote 
the word “NO” with her fi nger.

Around them on the comet, conditions were getting 
worse by the second. Hundreds and hundreds of 
fountains of gas and dust were erupting all over it. They 

ASTEROID BELT

Asteroids are objects that orbit 
the Sun but are not big enough 
to be round and to be called 
planets or dwarf planets. There 
are millions of them around 
the Sun: 5,000 new asteroids 
are discovered every month. 
Their size varies from rocks a 
few inches across up to several 
hundred miles wide.

There is a ring full of asteroids that 
circle the Sun. This ring lies between 
Mars and Jupiter. It is called the 
Asteroid Belt. Even though there 
are a lot of asteroids in the Asteroid 
Belt, it is so huge and spread out 
that most of the asteroids there are 
lone space travelers. Some places, 
however, may be more crowded 

than others.
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“Stupid child,” grumbled Dr. Reeper. “You’ll have to 
try harder than that if you want to become a scientist. 
Think! What could it be? Such an easy answer.”

The boys looked at each other and shrugged. “Don’t 
know,” they all murmured.

“Dear, oh dear,” sighed Dr. Reeper. “Children today, 
they really do know nothing. It is the smell of the Earth—
billions of years ago, when there was no life on it.”

“Well, how were we supposed to know that?” moaned 
Whippet.

But Dr. Reeper ignored him. “This isn’t a real 
volcano, obviously,” he continued, pointing at the small 
homemade volcano, which had smoke erupting from 
the crater at its top.

THE EARLY ATMOSPHERE
The Earth’s atmosphere hasn’t always been as it is today. Were we to 
travel back 3.5 billion years (to when the Earth was about 1 billion 
years old), we would not be able to breathe.
Today, our atmosphere is made of approximately 78% nitrogen, 
21% oxygen, and 0.93% argon. The remaining 0.07% is mostly 
carbon dioxide (0.04%) and a mixture of neon, helium, methane, 
krypton, and hydrogen.
The atmosphere 3.5 billion years ago contained no oxygen. It was 
mostly made of nitrogen, hydrogen, carbon dioxide, and methane, 
but the exact composition is not known. What is known, however, 
is that huge volcanic eruptions occurred around that period, 
releasing steam, carbon dioxide, ammonia, and hydrogen sulphide 
in the atmosphere. Hydrogen sulphide smells like rotten eggs and 
is poisonous when used in large amounts. 

LUCY & STEPHEN HAWKING
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In 1953 two scientists named Stanley 
Miller and Harold Urey were working 
on the origin of life on Earth. 
They believed the ingredients for 
life could appear out of completely 
natural phenomena in the Earth’s 
early atmosphere.

At that time (the 1950s) scientists 
had an idea about the kinds of 
chemical compounds the early 
atmosphere probably contained. 
They also knew that lightning was 
frequent. So Miller and Urey 
conducted an experiment in 
which they stroked these chemical 
compounds with electric sparks (to 
mimic lightning). Astonishingly, they 
discovered that they had created 
special organic compounds.

MILLER & UREY
,
S EXPERIMENT

Organic compounds are molecules 
that contain carbon and hydrogen. 
Some of these molecules, like 
the ones called amino acids, are 
necessary for life. Miller and Urey’s 
experiment produced amino acids 
and gave hope to the scientific 
community that it may be possible 
to create life in a laboratory.

Today, however, more than fifty 
years after Miller and Urey, such 
a creation has yet to be achieved, 
and we still do not know how life 
appeared on Earth. But we have 
been able to create, under special 
circumstances that mimic 
conditions on Earth a long time 
ago, more and more of the basic 
chemical building blocks of life.
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we have only been able to dream about. But the time is 
coming when all that will change, when man will go out 
across the cosmos and inhabit the whole Universe. Just 
imagine, boys, if we were the fi rst to discover a whole 
new planet.”

“That’s like that TV show,” said Zit cheerfully, “where 
everyone gets on a spaceship and goes to a new planet, 
where they get eaten by green aliens.”

“No, it’s not like that at all!” snapped Dr. Reeper. 
“You must learn to distinguish between science fi ction 
and science fact. This planet here that I have found”—
his fi nger traced the red circle drawn in the corner of the 
map around the white dots—“could be the new Planet 
Earth.”

“But it looks like this new planet is pretty far away,” 
said Whippet doubtfully.

An exoplanet is a planet that revolves around a star other than the Sun.
So far, more than 240 exoplanets have been detected in space, and new ones 
are discovered every month. This may not sound like a lot in comparison to the 
hundreds of billions of stars that are known to exist within the Milky Way alone, 
but this small number is mostly due to the difficulty of detecting them. A star is 
easy to detect because it is huge and emits light, whereas a planet is much smaller 
and only reflects the light of its star.
Most of the techniques used to detect exoplanets are indirect, meaning that the 
exoplanet is not seen directly but the effects of its existence are. For instance, a 
big exoplanet will attract its star via gravity and will make the star move a bit. This 
star movement can be detected from Earth. One hundred sixty-nine exoplanets 
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“Yes, it is,” agreed the teacher. “It is very, very, very 
far. So far away that if I had a phone conversation with 
someone there, I would need to wait several years 
between the time I ask a question and the time they 
reply, just because of the time it would take my question 
to travel there and their reply to travel back again.”

“Did you talk with them on the phone?” the four 
kids said in unison.

“No, no, no!” said Dr. Reeper in an annoyed voice. “I 
said if I had. Don’t you understand anything?”

“But is there anyone out there?” Zit persisted, hopping 
from foot to foot in excitement.

“That’s hard to tell,” said Dr. Reeper. “So I need to 
get out there and have a look.”

“How are you going do that?” asked Ringo, who was 
feeling interested now in spite of himself.

have been found this way, and these are really big, much bigger than Jupiter, the 
largest of the giant planets of our Solar System.
The Corot satellite launched in December 2006 is able to detect tiny changes in the 
amount of light shining from a star. Such changes can occur 
when an exoplanet (even a small one) passes in 
front of a star. The quality of the detectors 
Corot is equipped with should allow for 
the discovery of exoplanets much smaller 
than before, down to about twice the 
size of the Earth. We have not yet 
seen any Earth-size exoplanets.
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surface of the Earth—without the water, that is.”
“So, there is no water on Mars?”
“There is, but the water we know of is not liquid. On 

Mars it’s far too hot during the day—any water turns 
into vapor and is lost. So, the only places where water 
can remain are those where the temperature always 

MARS

The largest volcanoes in the Solar System 
are on the surface of Mars. 

The largest one of all is called Olympus Mons. From one side to the 
other, it spreads over a disc-shaped area 403 miles (648 km) wide and 
is 15 miles (24 km) high. On Earth the largest volcano is on Hawaii. It 
is called Mauna Loa and reaches 2.54 miles (4.1 km) in height from 
sea level—though if one measures it from where its base starts at the 
bottom of the ocean, it rises 10.5 miles (17 km) high. 

Average distance to the Sun: 141.6 million miles (227.9 million km)
Diameter at equator: 4,228.4 miles (6,805 km)
Surface area: 0.284 x Earth‘s surface area
Volume: 0.151 x Earth‘s volume
Mass: 0.107 x Earth‘s mass
Gravity at the equator: 37.6% of Earth’s gravity at Earth’s equator

Mars is the fourth closest planet to the Sun.

Mars is a rocky planet with an iron core. In between its core and its red 
crust, there is a thick rocky layer. Mars also has a very thin atmosphere 

mostly made of carbon dioxide (95.3%), which we cannot breathe. The 
average temperature on Mars is very cold: around -76˚F (-60˚C).
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remains cold, day and night, so that water can freeze 
and remain frozen. This happens at the poles. At the 
north pole of Mars we have found large quantities of 
frozen water: ice. It is the same on Earth, where large 
ice reservoirs can be found at the poles, in the Arctic and 
the Antarctic. Does that answer your question?”

Mars is believed to have once been at the right temperature for 
liquid water to flow on its surface and carve the channels we can 
now see on it’s surface. Today, the only confirmed water 
presence there is in the ice caps at the poles, where 
ice-water is mixed with solid carbon dioxide. 

In December 2006, however,
scientists looking at pictures 
of newly formed gullies on the 
Martian surface suggested a striking 
possibility: liquid water may still be 
present on Mars, buried deep down 
under its surface.

Since Mars has an atmosphere, one can talk about Martian 
weather. It very much resembles what the weather would 
be like on a very cold desert-covered Earth. Sandstorms 
are common, and huge cyclonic storms of water-ice clouds 
measuring more than ten times the size of the United 
Kingdom have been observed.

Mars has two 

small moons: Phobos 

and Deimos.
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NEUTRON STAR

When stars much more 
massive than the Sun run 
out of fuel, they usually 

expel all their outer layers 
in a giant explosion called a 

supernova. Such an explosion 
is so powerful and bright it can 

outshine the light of billions 
and billions of 

stars put together.

But sometimes not everything is expelled in such an 
explosion. Sometimes the core of the star can remain 
behind as a ball. After a supernova explosion, this 
remnant is very hot: around 180,000 degrees Fahrenheit 
(100,000 degrees Celsius), but there is no more nuclear 
reaction to keep it hot.

Some remnants are so massive that under the influence 
of gravity they collapse in on themselves until they are 
only a few dozen miles across. For this to happen, these 
remnants need to have a mass that is between around 
1.4 and 2.1 times the mass of the Sun. 
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The pressure is so intense inside these balls that they become liquid 
inside, surrounded by a solid crust about 1 mile (1.6 km) thick. The liquid 
is made of particles that normally remain inside the core of the atoms—
the neutrons—so these balls are called neutron stars.
There are also other particles inside neutron stars, but they really consist 
mostly of neutrons. To create such a liquid on Earth is beyond our present 
technology.

Many neutron stars 
have been observed by 
modern telescopes.
Since the cores of stars 
are made of the heaviest 
elements forged inside 
stars (like iron), although 
white dwarfs can be 
quite small (about the 
size of the Earth) they are 
extremely heavy (about 
the mass of the Sun).

Star remnants that are less heavy than 1.4 times 
the mass of the Sun become white dwarfs. 

Neutron stars are born from supernovae remnants 
that have between 1.4 and 2.1 times the mass 
of the Sun. Remnants more massive than 2.1 

times the size of the Sun never stop collapsing on 
themselves and become black holes.

Stars like the Sun do not 

explode in supernovae but 

become red giants whose 

remnants are not massive 

enough to shrink under their 

own gravity. These remnants 

are called white dwarfs. White 

dwarfs cool down over a period 

of billions of years, until they 

are not hot anymore.
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A day on Earth is divided into 24 hours, but in fact it takes Earth 
23 hours, 56 minutes, and 4 seconds to rotate around itself. There 
is a 3-minute-and-56 seconds mismatch. Over a year this adds up 
to the one turn the Earth makes by going around its orbit.
An Earth-year is the time it takes 
for the Earth to complete 
one revolution around 
the Sun. It may vary 
very slightly over 
time, but remains 
around 365.25 
days.
So far, the 
Earth is the only 
known planet in 
the Universe to 
harbor life.
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    Diameter at equator: 7,926 miles (12,756 km)

Earth is the third closest planet to the Sun.
Average distance to the Sun: 93 million miles (149 million km)

70.8% of the surface of the Earth 

is covered with liquid water and the 

rest is divided into seven continents. 

These are: Asia (29.5% of the land 

surface of the Earth), Africa (20.5%), 

North America (16.5%), South 

America (12%), Antarctica (9%), 

Europe (7%), and Australia (5%). 

This definition of continents is mostly 

cultural since, for instance, no water 

expanse divides Asia from Europe. 

Geographically, there are only four 

continents that are not separated by 

water: Eurasia-Africa (57% of the 

land surface), Americas (28.5%), 

Antarctica (9%), and Australia (5%). 

The remaining 0.5% is made up 

of islands, mostly scattered within 

Oceania in the central and South 

Pacific.


