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In today’s society, many real people have always questioned the phenomena of 
‘black holes’ - Do they exist? Are they real? And how are they formed? Some of my 
friends would say that a black hole is just a simple illusion, that it is just a myth of 
fantasy and fairytales. Others, however, would say that a black hole is just a simple hole, 
a hole that is so black that nothing can escape out of it, even light. But why do 
astronomers study black holes? In Webster’s dictionary, a ‘black hole’ is defined as “a 
concentration of mass that is great enough where the force of gravity prevents anything to 
past its event horizon from escaping it.” It is just simply an area that is so intense that its 
escape velocity is equal to the light. But the question our society always wonders is what 
would actually happen if one falls into a black hole? Would we go into a third dimension 
or universe that we haven’t yet to discover? Or will we actually be stuck in the hole 
forever until we die from hunger or oxygen?







In this 1919 test of the general theory of relativity, stars (marked with lines) were photographed during a solar eclipse. The rays of starlight were bent by the sun's gravity on their way to the earth.


Those questions and a lot more are seemingly great question asked by many non-
scientist geeks today (like me!). But in order for us to understand more on what would 
happen if one falls into a black hole, one must first comprehend the history of how they 
are first predicted. It is known today that John Michell, an English geologist, studied the 
black hole in 1783 through a paper he sent out to the Royal Society. Michell is able to 
figure out that the radius of the Sun is so dense that its escape velocity is equal to the 
speed of light. He once states that, “If the semi-diameter of a sphere of the same density 
as the Sun were to exceed that of the Sun in the proportion of 500 to 1, a body falling 
from an infinite height towards it would have acquired at its surface greater velocity than 
that of light.” This episode lead to Albert Einstein theory of gravity called ‘General 
Relativity’ in 1915. Einstein is able to prove to the world that gravity has always 
influenced the way how we view light in our society today. Karl Schwarzschild, who is a 
German Jewish astronomer, also realized that a black hole could very well exist through 
Albert Einstein theory of general relativity. He is the one who masterminded the whole 
idea of the ‘Schwarzschild radius,’ a radius in which the event horizon is a non-rotating 
black hole. Robert Oppenheimer and H. Snyder later predicted that massive stars could 
undergo a dramatic gravitational collapse. Black holes, therefore, could simply be an 
object called ‘frozen stars’ since the collapse would be observed to rapidly slow down 
and become heavily red-shifted near the Schwarzschild radius. Stephen Hawking and 
Roger Penrose later proved that black holes are a generic feature in Einstein's theory of 
gravity, and cannot be avoided in collapsing objects (Wikipedia – Black Holes).






A (simulated) Black Hole of ten solar masses as seen from a distance of 600km with the Milky Way in the background (horizontal camera opening angle: 90°).

Despite how black holes were first predicted, many now wonder how black holes 
were first formed. In lecture, it was once discussed that astronomers long suspected that 
all stars would eventually wind up as white dwarfs. The discovery of neutron stars 
(pulsars) then would end this confusion among the debate between the stars and the white 
dwarfs. This discovery lead to the recognition of how neutron stars formed after massive 
stars undergoes a supernova explosion. These stars were viewed as a very dense object 
that only 1 teaspoon would weigh a billion tons. If there were 2.5 greater sun-masses 
remains after a supernovae explosion, then the star would automatically collapse through 
the neutron-star stage. The result of this is a “black hole,” because all of the mass within 
a black hole is crushed within an infinitely small “singularity” (James Bullock – Lecture 
11 Notes). That was why Astronomers now believed that black holes were called ‘black 
holes’ because they absorbed all the light that falls onto them. Black holes provided the 
“laboratory” better testing to Einstein’s general theory of relativity. Through his general 
theory, researchers were able to determine that general relativity not only says that black 
holes can exist, but in fact be formed in nature whenever a sufficient amount of mass gets 
packed in a given region of space, a process called ‘gravitational collapse’. An example 
would be if I were compressed by the Sun to a radius of three kilometers, then I would 
become a black hole. As the mass inside the given region of space increases, its gravity 
becomes stronger. This eventually would make gravity so strong that nothing can escape 
from it, thus making the mass of the Sun to shrink to a size that undergoes gravitational 
collapse. Once the collapse starts, it cannot be stopped by any physical force, thus leading 
to the creation of black holes (Wikipedia – Black Holes). To put it in simple words, if the 
stellar core retains more than 2 or 3 solar masses, the result will be a black hole.



Formation of extragalactic jets from a black hole's accretion disk.

Aside from how black holes are first formed, many have also wondered what kind 
of observational evidence there is for the existence of black holes. Obviously, in today’s 
society, we can’t see black holes directly because light can never escape out of the black 
hole itself. So if we can’t see them directly, then how do we know if they really exist? 
That question and a lot more has always been pondered by many people like us today. 
What we know as of today is that a black hole can be inductively detected from 
observation near gravitational lensing, galactic jets, and orbiting stars found near the 
black hole. There is great evidence today that black holes are found in two different types 
of mass ranges: 1) stellar mass black holes; and 2) supermassive black holes. A ‘stellar 
mass black holes’ are formed by the gravitational collapse of a massive star at the end of 
its lifetime. It contains about 4-15 times of mass of our Sun. ‘Supermassive black holes,’ 
on the other hand, contains over billions of Sun masses, and is one of the indirect 
astronomical observational evidence of black holes today. They are the one that ranges 
from 105 to 1010 solar masses (Wikipedia – Black Holes). Many recent discoveries by 
astronomers also have great proof that black holes do very well exist in our galaxy today. 
One of them occurred in November 2004, where astronomers reported the discovery of 
the very first intermediate-mass black hole located three light-years away from 
Sagittarius A. This phenomenon lead to the idea that supermassive black holes may have 
grown by absorbing nearby smaller black holes and stars in our galaxy today. But how 
have astronomers determined that? Suppose, for example, I have found a region of space 
where I think there might be a black hole. To check whether it is a black hole or not, I 
must first measure how much mass there is in that region. If I've found a large dark mass 
concentrated in that small volume, then it's very likely there is a black hole inside there. 
That example I have illustrated above outlines how astronomers are able to determine the 
very first intermediate-mass black hole located three light-years away from Sagittarius A. 
Though black holes are considered to be one of the most difficult thing study in our 
galaxy today, black holes are still considered to be one of the greatest research to ever be 
conducted as it involves a lot of analyzing to what is going on inside the holes magnetic 
fields and plasma physics today (Taylor).







An artist's impression of a black hole with a closely orbiting companion star that exceeds its Roche limit. In-falling matter forms an accretion disk, with some of the matter being ejected in highly energetic polar jets.


Along with the evidence now comes to what would happen if I was to fall into a 
black hole myself. I must first mention that a black hole will not transport a human being 
from one dimension to another. Why? Because I wouldn’t survive the fall in the first 
place as the cosmic censorship states “that no object that enters a body with a singularity 
(such as a black hole) can ever escape from it.” So if I were to enter the black hole 
myself, then I would have no shape or form to ever escape from the hole itself. Many 
people need to realize that there are different types of black holes that have differently 
shaped singularities. I once thought that if I passed through the center of a black hole, 
then I would come out from somewhere else and would not be able to return to our 
universe. Obviously, this basis turned out to be very bias and untrue. Scientist today has 
yet to give any indication of where that somewhere else is. Though we have no idea 
where the black hole would actually lead us, we do know for the fact that we would see 
surprisingly nothing but faraway distorted objects if we do decide to go step inside the 
black hole. This is due to the fact that black holes have the ability for its gravity to bend 
light since we know that light can never escape past the event horizon. An example is if I 
were to get sucked inside a black hole, then I would be pulled long and thin due to the 
gravitational tidal forces from the black hole. I would consequently be squeezed into an 
extremely small space called singularity (Wikipedia – Black Holes). Time inside the 
black hole would also have an affect if I do decide to go into the black hole. The time 
inside the black hole would run far more slowly inside the black hole than outside. This is 
due to the fact of a terminology called ‘gravitational time dilation.’ A ‘gravitational time 
dilation’ is defined as “the phenomenon under which the time rate of a remote and/or 
moving clock is different from that of local clocks at rest as a result from nearing the 
speed of light” (Pasachoff). An example of that is if I were to approach the event horizon, 
and then come back, I would have aged far much less than you. This development is 
formed by the event horizon equation: 
An event horizon is defined as “The sphere around a black hole from within which 
nothing can escape; the place at which the exit cones close” (Pasachoff). Part of the 
reason why black holes are not sucking up our universe today is because of the event 
horizon itself. The horizon itself helps the Earth to not move from being sucked into the 
black hole. If our planet did, however, go past this horizon, then we'll get sucked up; but 
as long as we’ll outside this event horizon, then we’ll be safe. An example of an event 
horizon would be a tennis ball. The harder you throw the tennis ball, the faster it will 
travel when it leaves your hand and the higher the ball will go before turning back. If you 
throw it hard enough it will never return, thus the gravitational attraction will not be able 
to pull it back down. The velocity of the ball therefore must have to escape, which is 
known as the escape velocity. The more massive or denser a planet is, the larger the 
escape velocity would be (James Bullock – Lecture 11 Notes). 
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An artist depiction of two black holes merging.

Despite what would happen if I were to fall into a black hole, some mathematical 
theories of black holes predicted mostly by Albert Einstein are:

The Schwarzschild radius formula - [image: image10.png]



The Black Hole Entropy formula - [image: image11.png]_ Akc
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And the "gravitational radius", which is equal to -    [image: image12.png]



(Wikipedia – Black Holes)



The jet emitted by the galaxy M87 in this image is thought to be caused by a supermassive black hole at the galaxy's centre.

To not make this essay anymore longer, black holes will always be considered as 
one of the most peculiar objects that lie in our galaxy today. What I have outlined 
throughout my essay is to explain to the audience that a black hole does very well exist in 
our galaxy today, and that nothing would happen if I were to fall into a black hole myself. 
Astronomers usually love to study the phenomenon of black holes because they reveal so 
much about own our source of ‘gravity’, and that they are one the most bizarre objects 
known in our universe today. Scientists have always considered black holes as one of the 
most strongest sources of gravitational waves, and that learning more about them will 
help us better understand more about our own current models in cosmic evolution, from 
the Big Bang theory to the current universe we live in today (Melia). 
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Location of the X-ray source Cygnus X-1 which is widely accepted to be a 10 solar mass black hole orbiting a blue giant star.
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