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Abstract:

This paper challenges the conventional understanding of black holes, proposing a novel interpretation
influenced by Einstein's General Theory of Relativity. While the traditional view suggests the stability of
black holes, this paper introduces an alternative perspective that calls into question their permanence.

INTRODUCTION

Black holes are fascinating cosmic phenomena that captivate the imagination. They are often described as
regions in spacetime where gravity is so intense that not even light can escape. While this definition sounds
straightforward, it conceals the complexity of these enigmatic entities. To comprehend black holes fully,
one must grasp essential concepts like spacetime, the speed of light, and relativity.

IMPORTANT TERMS

A. Spacetime and it’s Significance

Spacetime is a woven fabric where space and time are interconnected. It can be affected by gravity and
the motion of objects, serving as the backdrop for all events in the universe. To visualise spacetime,
consider a trampoline. If a heavy ball is placed in the centre of the trampoline, it creates a curvature in the
fabric. As a result, smaller objects, like marbles, tend to roll toward the central mass due to the curvature.
Similarly, massive objects such as planets and stars create a bend in spacetime, leading to phenomena like
planetary orbits.

B. Geodesics and the Path of Objects
The curvature of spacetime defines the paths objects follow. These paths, known as geodesics, represent
the shortest distance between two points in a curved spacetime.

C. Curvature of Light and Black Holes

Spacetime, as the fundamental fabric of the universe, governs the movement of light. When massive
objects create a curvature in spacetime, they also influence the path of light. In the case of a black hole,
the intense curvature prevents light from escaping, rendering them invisible to distant observers.

D. Time Dilation and its Implications

Time dilation, a fundamental consequence of curved spacetime, is a central aspect of Einstein's General
Theory of Relativity. It states that in regions with significant mass, time flows more slowly than in regions
with weaker gravitational pull. This effect is most evident when considering astronauts in space, who
experience time differently than those on Earth due to differing gravitational forces.
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FORMATION OF BLACK HOLES

Black holes predominantly originate from massive stars reaching the end of their lifecycle. Stars remain
stable thanks to the equilibrium between gravitational forces and the nuclear reactions within their cores.
These nuclear reactions counterbalance the force of gravity just as the pressure of the blood of the human
body counterbalances the atmospheric pressure. However, these nuclear reactions are finite, leading to the
depletion of fuel over billions of years. At this point, only gravity remains, and the star's matter is
compressed to the extent that gravity becomes infinite, and spacetime is unbounded. This intense
gravitational pull creates a black hole, and the point of infinite density at the centre is known as a
singularity.

EXISTENCE OF BLACK HOLES

A. A Unique Perspective

Black holes induce an infinite curvature in spacetime, as described by the General Theory of Relativity.
This curvature leads to significant time dilation near a black hole, almost halting time for an outside
observer experiencing weaker gravity. In essence, the black hole we observe appears to move in slow
motion, as time nearly stops for it from our perspective. Consequently, the black hole we see from a region
with lower gravity may have already ceased to exist. If one were to venture inside a black hole, it would
disintegrate almost immediately, as time within it would align with the black hole's extremely slow
progression.

To illustrate, if the black hole's lifespan for us is 10 billion years, and according to General Relativity, 1
second inside the black hole equals 1 billion years outside, entering the black hole would result in its
dissolution in a mere 10 seconds, while for those outside, it would take 10 billion years. To bolster this
theory, scientists have predicted the existence of minuscule particle-sized black holes that come into
existence and vanish within milliseconds. This observation suggests that the fundamental distinction
between small and large black holes is their ability to bend spacetime. Larger black holes, due to their
mass and size, create a substantial curvature, resulting in pronounced time dilation.

Consider a scenario where 100 individuals are outside a black hole, experiencing weaker gravity. As one
person enters the black hole, their experience inside is brief, moving forward by billions of years. Yet, the
99 people remaining outside the black hole continue to exist, while the black hole itself persists. This
pattern continues indefinitely, demonstrating the ongoing dissolution of the black hole because of
relativity.

CONCLUSION

In conclusion, our exploration of black holes has led us to question the traditional understanding of these
enigmatic cosmic entities. While they have long been regarded as stable, immutable regions of spacetime,
our alternative perspective, influenced by Einstein's General Theory of Relativity, raises profound
guestions about their permanence.

The key takeaway from this paper is the significant impact of time dilation on the perceived existence and
stability of black holes. As we delve into the complexities of relativity, we find that a black hole's apparent
duration of existence varies dramatically depending on the observer's position in relation to the intense
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gravitational field. This intriguing concept challenges us to reconsider what we truly know about these
enigmatic phenomena.

Moreover, the comparison between particle-sized black holes and larger ones, based on their ability to
bend spacetime and induce time dilation, offers a compelling framework for understanding their
behaviour. This perspective adds depth to our understanding and may explain phenomena such as the
seemingly instantaneous creation and vanishing of microscopic black holes.
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