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Introduction  

The universe is made up of many elements. Some think that everywhere we see in the universe, 
there will be stars, planets, clusters, super clusters, black holes, galaxies, and so on, but in 
reality, what we see, just makes up 3 percent of the whole universe. 48 percent of the universe 
is made up of dark matter, 49 percent of the universe is made up of dark energy and the rest 3 
percent of the universe is made up of these black holes, galaxies, stars, planets, and so on.  

Chapter 1: The birth & death of the universe  

There is only one possible theory that created our universe.  

Big Bang: No one knows how the energy came to create our universe. But first everything in 
our universe stayed at one point. Then it exploded into big bang and gravity was thus created. 
Then all the atoms’ fusions came into existence after millions of years. Then when first stars 
were created, they formed early galaxies. Millions of years later our Milky Way galaxy was 
created.  

There are two possible theories in which the universe will end in the next trillions of years.  

1. The Big Rip: In this theory, the dark energy will expand the universe which the stars will 
stop being formed and all the stars will die. The universe now becomes dark and now the black 
holes will only remain in the universe and also become the only objects to have energy. Slowly 
a dangerous radiation emitting from the black hole will kill the black holes. The energy in the 
universe will still remain same because it neither cannot be created or destroyed. In this point 
of time, the time will completely stop. Even before that, the universe will have completely 
decayed of all the atoms and there remains only photons, the particles of light. The universe 
after the death of the last black hole, the universe will freeze and stops the movement of photons 
because the universe will cool the photons to absolute zero and the time stops. The universe 
will tear apart and form another universe because the energy can’t be destroyed. So, this is the 
first theory in which many of the scientists believe.  

2. The Big Crunch: In this theory, the dark matter and dark energy somehow weakens and 
slows the expansion of the universe. Now gravity will be the main fore and the universe will 
shrink in size. The gravity will keep on pulling the universe until it is collapsed like how it was 
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at the big bang [The biggening of the universe]. Still in this theory also, another universe forms 
because the energy cannot be destroyed.  

There could be more ways in which the universe would die. Studying the dark matter and dark 
energy will dramatically change our understanding of the universe. If the multiverse [multi 
universe] theory is true, there may be many deaths of many universes. Because of that, more 
universes will be created because of the left-over energy from the dead universe. There may be 
some universes which can end up of big rip and there could be some universes which can end 
up in big rip. The universes which expand very fast after the big bang, could end up in big rip 
because of more empty space being created inside them. The universes which expand slowly, 
there gravity becomes the main force instead of dark energy and the universe starts collapsing 
until the left-over energy of the universe remains. They could end up in big crunch.  

Our universe is only 13.7 billion years old and has trillions of years’ time to end up either in 
big crunch or big rip. Most of the scientists believe in big rip because when 2 or more galaxies 
collide with each other, they could create more empty space in which more energy in the 
universe get converted in dark energy and the normal original matter in the universe which 
make stars, planets, black hole, and so on will get transformed into the dark matter which could 
accelerate the speed of the growth of the universe. So, this is about the death of the universe 
and how it will happen. 

Chapter 2: The stars  

The stars, which formed galaxies billions of years ago, were the first to have original energy 
and matter in the universe. Most of the iron which is there on Earth or anywhere in the universe 
is created inside the stars, almost near to the core. When a star dies and explodes into a normal 
explosion/super nova/hyper nova, the iron remains in the remnants of the super nova.  

Birth of a star  

Many stars are created inside a gas and dust called a nebula. Not all the nebulae can create stars 
but some of them create stars like the Orien nebula which is in the Orien constellation and our 
nearest nebula to earth. The nebula should be made up of 98 percent gas and 2 percent dust to 
form stars. Otherwise, the proto star can explode inside the nebula itself. When energy inside 
the nebula is more than other places of the nebula, a disc forms and a proto star is created. The 
star will not be visible because it stays inside the nebula for a million years. Then the star comes 
out and a disc forms. With the debris and dust left over from the disc, the rocky planets form. 
When the disc disappears, the outer gas planets form by sucking the left-over gas. Their cores 
would be formed already. This explains the birth of the star.  

Birth of our sun  

Sun`s birth was ordinary like other stars. It was formed when a giant star exploded to form a 
nebula. Our sun was the first star to be created inside that nebula. After a million years in that 
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proto star form, our sun came out of the nebula and formed a disc. Mars was the first planet to 
be formed and Earth was the second. At that time, Earth and Mars were much closer to the sun 
than today. Some theories predict that Mars was habitable that time and had liquid water. Mars 
and Earth drifted away because at that time, sun had a high magnetic field. Due to that, Earth 
became habitable and complex life formed all around the planet while at Mars, all the water 
was frozen. On Mars, very little amount of water ice is present near the poles. There is a theory 
that the sun was born inside the Orien nebula because it is the closest of all nebulae.  

Explosions of stars, super novae and hyper novae  

Explosions are the deaths of small and medium size stars in which a star like our sun will 
expand but its core shrinks. Because of the high gravity and nuclear reactions, the outer layer 
of the star expands and the outer layer explode until the core only remains. It is called as white 
dwarf phase. Super nova and hyper nova are both the explosions of stars but their explosions 
are more massive than normal explosions. In super nova, when a star which is 1.4 times more 
massive than our sun dies, it explodes into super nova. Super novae stay up to 2 weeks until 
the star’s core turns into a neutron star. In some cases, the gravity from that star will be so 
massive that it completely collapses the star and turns it into a black hole. The gravity inside 
the black hole is so massive that even light cannot escape the black hole. It slows down the 
time too, until the time stops at the centre of the black hole.  

So, this was about the stars. 

Chapter 3: White dwarfs, neutron stars and black holes  

White dwarfs, neutron stars and black holes are the result of deaths of the stars.  

White dwarfs: These are little bigger than Earth and they are very dense pieces of rock and 
ice. When a small star or a medium size star like our sun dies, it becomes a white dwarf. It 
generates very less amount of heat and produces light like our moon. When it becomes older, 
it turns into a black dwarf. Scientists say that there are no black dwarfs in the universe because 
the universe is not that much old to have black dwarfs.  

Neutron stars: When a star which is 1.4 times more massive than our sun dies becomes a black 
hole or a neutron star. Commonly, when a star massive than our sun dies, strong gravitational 
forces reach the core of the giant star and eventually explode into a super nova. Then, the 
remaining forces will become a black hole. But instead of that, in rare cases the force becomes 
so strong that the core shrinks to the size of about 11 kilometres, It becomes a neutron star. 
Even though it is very small, it has a very strong magnetic field. It spins about 600 times a 
second. In some cases, it becomes another type of neutron star called pulsars. They emit radio 
pulses and are also detected on Earth.  

Black holes: When a star which is 1.4 times more massive runs out of fuel and dies, it can 
either be a black hole or a neutron star. Neutron stars have massive magnetic field but black 
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holes are even stronger and they are also called as ‘gravitational monsters’. Not even light can 
escape a black hole. That’s why it is black. Black hole can also slow down time inside it because 
of its massive gravity. That’s why it has a dimension of time. Hypothetically, when we go near 
the event horizon, the time stops and 1 second in the black hole is equal to almost 27 years on 
earth. When you see a person going inside a black hole, you will see him turning reddish. That’s 
because there is very low frequency of light. You will never see him, or, he will never see 
himself going at the centre of the black hole because the time stops near the black hole. There 
was a hypothesis that if you go inside a black hole, you can end up in another dimension. It 
sucks all the matter in the universe and also sucks all the stars near it. The biggest black hole 
ever discovered was TON 618 and it is about 66 billion solar masses. After a black hole dies it 
evaporates away until a big explosion takes place. A black hole’s life is 13 billion years. 
Chapter 4: Galaxies  

A galaxy is a made up of gas, dust and contains about billions of stars. It is estimated that there 
are about trillions of galaxies in our universe forming a web like structure called cosmic web. 
It is not confirmed but it is a theory given by seeing the galaxies through telescopes. It is 
estimated that there are 500-600 billion stars in our milky way galaxy.  

Types of galaxies:  

Spiral galaxies: These galaxies have spiral arms and spin in their own disc. Scientists say that 
our galaxy is a spiral galaxy because we can see an arm of milky way on a clear night sky. 
These are the youngest galaxies in the universe. Our galaxy is only 9 billion years old and in a 
few billion years, it will enter the elliptical galaxy stage which are the oldest galaxies in the 
universe.  

Irregular galaxies: These are the galaxies which collided with another galaxies long time ago. 
When two spiral galaxies collide with each other, they form an irregular shape galaxy and it 
changes it`s shape continuously. These galaxies have little more stars than spiral galaxies.  

Elliptical galaxies: These are the oldest galaxies in the universe and were the first galaxies to 
emerge in universe. They are yellowish and dim compared to the spiral galaxies. Like the spiral 
galaxies, they have super massive black holes at their centre but, they have more stars, almost 
trillions of them and they have no spiral arms. Their age is about 11-12.5 billion years old. 
Scientists are still trying to figure how these galaxies die. One theory came that they die when 
their stars also die and only contain dead stars and black holes. They are the most mysterious 
galaxies in the universe.  

Creation of galaxies:  

When the first stars made up of first original matter and energy came into existence, they 
grouped up to form young galaxies. The oldest galaxy ever discovered is UDFy-38135539. It 
is also the farthest galaxy with a distance of about 13.3 billion light years away. For 
comparison, our universe is only about 13.6 billion years. Scientists calculated it`s age by how 
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far it is. Light from that galaxy takes 13.3 billion years to reach us. So, its age would also be 
the same. The farther a galaxy is, the older it is. In that early ages of galaxies, some are formed 
by collisions of the galaxies.  

Gravity of a galaxy  

The gravity of a galaxy is mainly from its super massive black hole at the centre. Even the 
milky way has a super massive blackhole in the centre of it. All the major galaxies have black 
holes at the centre of them. The super massive black hole, which is at the centre of the milky 
way galaxy, actually holds the galaxy with its massive gravitational force. Because of our super 
massive black hole’s massive gravity, all the stars, planets, nebulae, and so on are in one order. 
The name of our galaxy’s super massive black hole is Sagittarius A.  

Local Group  

The local group contains the nearest 6-7 galaxies which are the closest to the milky way galaxy. 
Andromeda is the biggest galaxy which contains 1 trillion stars. Second is the milky way which 
has 600 billion stars and the third is the Triangulum which contains 300 billion stars.  

Chapter 5: Exoplanets  

Exoplanets are the planets which have been discovered out of our solar system. Almost 2000 
exoplanets have been discovered so far in which only 150 of them are in the habitable zone 
called ‘Goldilocks zone’. Exoplanets are discovered when a star gets dimmer than usual. Then 
scientists concentrate on that particular star and then scientists prove that a planet has been 
found.  

The nearest exoplanet is the Proxima centuri B. It is also the nearest habitable exoplanet to us 
with a distance of about only 4.3 light years away. But space scientists say that it is tidally 
locked and we can’t live. This would mean, the planet does not rotate and it`s one side faces 
the star which is boiling hot and the opposite side is cold and dark. The same case is with 
Mercury and Venus which are tidally locked to the sun. The only place where we can live in 
the Proxima centuri is the twilight zone which is in the centre of the front side and the back 
side of the planet.  

There are only 2 solar systems which can be more habitable than our solar system.  

Kepler 90: Kepler 90 is the solar system discovered by a scientist called Kepler. Kepler 90 is 
just like our solar system, with the same size and age like our sun. It has a habitable exoplanet 
called Kepler 90-D. It is a little bigger than Earth and has more oxygen.  

TRAPPIST 1: TRAPPIST 1 is more mysterious than our solar system because it has 4 
habitable exoplanets in its system. The only disadvantage is that the star is an old star with age 
up to 8 billion years, more than our sun and it has a very large dark area around it.  
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Exoplanets near black holes  

Exoplanets are now common near black holes with a safe distance. Some are even habitable 
but humans can’t live because it emits very less amount of light and heat. Over a period of 
time, a black hole can even suck the planet into its event horizon, the point of no return and 
completely destroy the planet. Living in a planet near a black hole is impossible and extremely 
dangerous because of the ultra violet [UV] light it emits.  

A planet which has never ending ocean.  

The planet which is completely covered in water is GJ1214-b Which has never ending ocean. 
It is several times larger than Earth and water there accounts for almost 70 percent of its total 
mass, while water here only accounts for 0.005 percent of Earth’s total mass. Our ocean is 11 
kilometres deep while in that planet, water is hundreds of kilometres deep. Deep in that planet’s 
ocean, the pressure will be so intense that water turns into ice. But it is not regular type of ice 
which is found on Earth but the ice there will be in normal temperature.  

Chapter 6: Star clusters  

The star clusters are the clusters which we see in the sky. They more likely stay like a group. 
There are two types of star clusters. They are:  

Globular star clusters: These star clusters contain the old stars which are orange and red. The 
stars inside globular clusters are closer than the normal stars, approximately two light years 
away from each star. They contain many stars, approximately thousands of them. Globular 
clusters can be seen at the southern hemisphere of the Earth. They are formed near the centre 
of the milky way galaxy, near the supermassive black hole. In some cases, a super nova 
[explosion of a massive star] can explode in the globular clusters. The biggest and the well-
known globular cluster is Omega centauri.  

Stellar clusters: These clusters contain young stars like blue stars. Stellar clusters are often 
found in nebulae or at the outer edges of the galaxy, where nebulae are. These clusters contain 
fewer stars than the globular ones but are not that close than globular clusters. They are not 
packed up like globular clusters but are more free than globular clusters. Stellar clusters are 
seen at the northern hemisphere and can also be easily seen in Hyderabad. The most well-
known stellar cluster is Seven sisters which can easily been seen at clear winter night in India.  

Some scientists say that long ago when sun was young and still inside a nebula, it was one 
among some stars in a cluster. When these stars came out of the nebula, they went away from 
each other.  

Omega centauri  
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Omega centuri is the biggest globular cluster discovered till now and it is near the centre of the 
galaxy. Although it is bright, from Earth it looks dim at magnitude 3.9. It is visible at southern 
hemisphere. We can see it in Australia and all the countries which are below the equator. It is 
near the constellation called Centaurus.  

  


