
black hole singularity

black hole singularity represents one of the most enigmatic and fundamental concepts in modern
astrophysics and theoretical physics. At the core of a black hole lies this singularity, a point where
gravitational forces compress matter to infinite density and spacetime curvature becomes infinite.
Understanding the nature of black hole singularities is crucial for insights into gravity, quantum mechanics,
and the limits of current scientific theories. This article explores the formation, properties, and implications
of black hole singularities, examining their role within the broader context of black hole physics.
Additionally, it discusses the challenges singularities pose to existing physical laws and the ongoing
research aimed at resolving these paradoxes. The following sections provide a detailed look at the
definition, structure, mathematical background, and theoretical significance of black hole singularities.

Definition and Formation of Black Hole Singularity

Physical Characteristics of the Singularity

Mathematical Description and Theoretical Frameworks

Implications for Physics and Cosmology

Current Challenges and Future Research

Definition and Formation of Black Hole Singularity
A black hole singularity is the central point within a black hole where conventional physics breaks down
due to infinite density and zero volume. It forms when massive stars exhaust their nuclear fuel and
undergo gravitational collapse, compressing their core beyond the neutron star stage. The immense
gravitational pull causes matter to collapse indefinitely, leading to the formation of a singularity hidden
behind the event horizon of the black hole.

Stellar Collapse and Singularity Creation
The process of singularity formation begins with the death of a massive star. Once nuclear fusion can no
longer counteract gravitational forces, the star's core collapses under its own weight. If the remaining mass
exceeds the Tolman-Oppenheimer-Volkoff limit, no known force can halt the collapse, resulting in the
creation of a black hole singularity.



Event Horizon and Singularity Relationship
The event horizon is the boundary surrounding a black hole beyond which nothing can escape. The
singularity resides at the center of this boundary, effectively hidden from external observers. The event
horizon shields the rest of the universe from the singularity’s extreme conditions, preserving cosmic
causality.

Physical Characteristics of the Singularity
The black hole singularity is characterized primarily by infinite density and curvature of spacetime. In
classical general relativity, this point has zero volume but contains the entire mass of the black hole, leading
to undefined physical quantities and the breakdown of known laws of physics.

Infinite Density and Curvature
At the singularity, matter is compressed to an infinitely small point, causing density to approach infinity.
Spacetime curvature also becomes infinite, meaning gravity's effect is so intense that known physical
theories cannot describe the environment accurately.

Types of Singularities
Singularities can be classified based on their properties and the type of black hole they inhabit. The two
primary types are:

Point Singularities: Found in non-rotating (Schwarzschild) black holes, representing a single point of
infinite density.

Ring Singularities: Associated with rotating (Kerr) black holes, taking the form of a one-dimensional
ring due to angular momentum.

Mathematical Description and Theoretical Frameworks
The black hole singularity arises naturally from solutions to Einstein’s field equations in general relativity.
These equations predict regions where curvature diverges, corresponding to singularities. However, the
mathematical treatment of singularities involves complex concepts and limitations.



Einstein’s Field Equations and Singularity Prediction
General relativity models gravity as the curvature of spacetime caused by mass and energy. Solutions such
as the Schwarzschild metric describe non-rotating black holes, while the Kerr metric extends these
solutions to rotating cases. Both predict singularities at their centers where spacetime curvature becomes
infinite.

Penrose-Hawking Singularity Theorems
These theorems rigorously demonstrate that singularities are an inevitable outcome of gravitational collapse
under reasonable physical conditions. They establish that singularities exist within black holes and the
initial Big Bang, highlighting their fundamental role in cosmology and astrophysics.

Quantum Gravity and Singularities
Classical general relativity cannot fully describe singularities, as quantum effects become significant at
extremely small scales. Theories of quantum gravity, such as string theory and loop quantum gravity, aim
to reconcile these inconsistencies by providing a quantum description of spacetime, potentially resolving
singularities into finite structures.

Implications for Physics and Cosmology
The existence of black hole singularities challenges the completeness of current physical theories and has
profound implications for understanding the universe’s fundamental nature.

Breakdown of Classical Physics
Singularities represent points where classical physics fails, signaling a need for new theories that unify
gravity with quantum mechanics. This breakdown is central to the search for a theory of quantum gravity.

Information Paradox and Black Hole Thermodynamics
The singularity plays a role in the black hole information paradox, questioning whether information that
falls into a black hole is lost forever. This paradox has driven major advances in theoretical physics,
including the development of black hole thermodynamics and the holographic principle.



Cosmological Insights
Singularities also appear in cosmology, notably in the Big Bang model, suggesting the universe began from
a singular state. Understanding black hole singularities may therefore provide insights into the universe’s
origin and ultimate fate.

Current Challenges and Future Research
Despite considerable progress, many aspects of black hole singularities remain unresolved, motivating
ongoing research in theoretical and observational physics.

Resolving the Singularity Problem
Efforts to resolve singularities focus on developing quantum gravity theories that can describe spacetime at
the Planck scale. Models such as loop quantum gravity propose that singularities may be replaced by finite,
quantized structures.

Observational Constraints and Indirect Evidence
Direct observation of singularities is impossible due to the event horizon, but indirect evidence comes from
studying black hole behavior, gravitational waves, and Hawking radiation. Future advances in
observational technology may provide further clues.

Open Questions in Black Hole Physics
Key questions include the true nature of singularities, their role in black hole evaporation, and the fate of
information. Addressing these issues is essential for a deeper understanding of gravity and the fundamental
laws of nature.

Singularity formation results from gravitational collapse of massive stars.1.

Black hole singularities feature infinite density and spacetime curvature.2.

Mathematical models predict singularities but require quantum theories for full description.3.

Singularities challenge classical physics and inspire new theoretical developments.4.

Ongoing research aims to reconcile singularities with quantum mechanics and observational data.5.



Frequently Asked Questions

What is a black hole singularity?
A black hole singularity is a point at the center of a black hole where gravitational forces compress matter
to infinite density and zero volume, causing the known laws of physics to break down.

Why is the singularity important in black hole physics?
The singularity represents the core of a black hole where spacetime curvature becomes infinite, making it
crucial for understanding gravity, quantum mechanics, and the limits of general relativity.

Can anything escape from a black hole singularity?
No, nothing can escape from inside the event horizon of a black hole, including the singularity. The
gravitational pull is so strong that not even light can escape.

Do singularities really exist or are they theoretical?
Singularities are predicted by general relativity, but their exact nature is uncertain because current physics
cannot describe the extreme conditions there; they remain theoretical until a quantum gravity theory is
developed.

How do scientists study black hole singularities if they cannot be observed
directly?
Scientists study black hole singularities indirectly through observations of black hole behavior, gravitational
waves, simulations, and theoretical models to understand their properties and effects on surrounding
spacetime.

Additional Resources
1. Black Holes and Time Warps: Einstein's Outrageous Legacy
This book by Kip S. Thorne explores the fascinating world of black holes and the implications of Einstein's
theory of general relativity. It delves into the nature of singularities, event horizons, and the warping of
spacetime. The author combines scientific rigor with engaging storytelling to make complex concepts
accessible to readers.

2. The Singular Universe and the Reality of Time



Written by Roberto Mangabeira Unger and Lee Smolin, this book challenges traditional views of physics
by emphasizing the reality of time and the uniqueness of the universe. It offers a fresh perspective on
singularities, including those found in black holes, and their role in cosmology. The authors argue for a new
framework that integrates time as a fundamental element.

3. Singularity: The Core of Black Holes
This work focuses specifically on the nature of singularities within black holes, examining their theoretical
underpinnings and physical implications. It discusses the mathematical challenges singularities pose and
their significance in the quest for a theory of quantum gravity. The book is suited for readers interested in
the cutting-edge research of black hole interiors.

4. Gravity's Fatal Attraction: Black Holes in the Universe
Mitchell Begelman and Martin Rees present a comprehensive overview of black holes, including their
formation, growth, and the mysterious singularities at their centers. The book explains how black holes
influence their surroundings and the role singularities play in our understanding of space and time. It offers
a blend of observational data and theoretical insights.

5. Into the Black Hole: The Science of Singularity
This book provides an accessible introduction to the concept of singularity as it relates to black holes, aimed
at a general audience. It covers the physics behind event horizons, gravitational collapse, and the enigmatic
singularity itself. Readers will gain an understanding of why singularities challenge our current
understanding of the laws of physics.

6. The Black Hole War: My Battle with Stephen Hawking to Make the World Safe for Quantum
Mechanics
Leonard Susskind recounts his intellectual rivalry with Stephen Hawking over the nature of black hole
singularities and information paradoxes. The book chronicles the development of ideas that helped resolve
some paradoxes related to singularities and quantum mechanics. It is both a personal narrative and a deep
dive into theoretical physics.

7. Singularities and Quantum Gravity
This academic text explores the intersection of singularity theory and quantum gravity research, providing
insights into how singularities might be resolved by quantum effects. It covers loop quantum gravity,
string theory, and other approaches that attempt to describe the physics at the heart of black holes. The
book is intended for graduate students and researchers.

8. Black Hole Physics: Basic Concepts and New Developments
Vladimir Frolov and Igor Novikov present a detailed treatment of black hole physics, including the
characteristics of singularities. The book bridges classical and modern approaches, discussing theoretical
models and observational evidence. It serves as a thorough reference for physicists interested in the
fundamental aspects of black holes.

9. The Edge of Space-Time: Exploring Black Hole Singularities



This book offers a journey to the frontier of modern astrophysics, focusing on the enigmatic singularities
found at the edges of black holes. It examines the challenges singularities pose to our understanding of
space-time and the universe's structure. Through a combination of theory and observation, the author
illuminates one of the most mysterious phenomena in cosmology.
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  black hole singularity: The New Physics Paul Davies, P. C. W. Davies, 1989 The New Physics is
a sweeping survey of developments in physics up to the present day. All of the major topics at the
frontiers of the subject have been covered in this collection of reviews. Whether the reader wants to
know about the ultimate building blocks of matter; the structure, origin and evolution of the
Universe; quantum gravity; low temperature physics; optics and lasers; chaos or quantum
mechanics; this widely acclaimed book contains a clear explanation by one of the top scientists
working in the field. Aimed at scientists and laymen alike, the articles are profusely illustrated
throughout with colour photographs and clear explanatory diagrams, and have been meticulously
edited to ensure they will appeal to a wide range of readers. In this single volume, Paul Davies,
renowned for his ability to communicate advanced topics to the non-specialist, has gathered an
exciting collection of reviews by many of the world's top physicists.
  black hole singularity: Engineering Quantum Mechanics Doyeol Ahn, Seoung-Hwan Park,
2011-08-23 There has been growing interest in the model of semiconductor lasers with
non-Markovian relaxation. Introducing senior and graduate students and research scientists to
quantum mechanics concepts, which are becoming an essential tool in modern engineering,
Engineering Quantum Mechanics develops a non-Markovian model for the optical gain of
semiconductor, taking into account the rigorous electronic band-structure and the non-Markovian
relaxation using the quantum statistical reduced-density operator formalism. Example programs
based on Fortran 77 are provided for band-structures of zinc-blende and wurtzite quantum wells.
  black hole singularity: Confrontation of Cosmological Theories with Observational Data
Malcolm S. Longair, 2013-03-07 Proceedings of IAU Symposium No. 63, held in Cracow, Poland,
September 10-12, 1973
  black hole singularity: Causation and the Principle of Sufficient Reason Mike Hockney,
2015-02-09 The cleverest people in the world are those most capable of making the least expected
connections between apparently disparate things. This book explains how light, life, mind, souls,
causation, motion, energy, ontological mathematics and ontological reason are all synonymous. Are
you one of the rare few capable of seeing the light? Can you see the hidden mathematical order
beneath the Grand Illusion presented to our senses? Only those on the verge of Enlightenment have
any hope of understanding ontological mathematics, the science of the soul, the science of the
unseen light of the Universal Mind. It's all in the math. If then you do not make yourself equal to
God, you cannot apprehend God; for like is known by like. - Hermes Trismegistus
  black hole singularity: Numerical Relativity Thomas W. Baumgarte, Stuart L. Shapiro,
2010-06-24 Pedagogical introduction to numerical relativity for students and researchers entering
the field, and interested scientists.
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  black hole singularity: Cosmic Reality Vrushank Agrawal, 2019-12-09 Ever wondered if you
could control time by regulating the speed of your spaceship? What if you could tune in and listen to
the secrets of the universe? Wouldn’t it be awesome to travel through space and time via a hole?
Cosmic Reality, a book complete with captivating thought experiments, paradoxes, and analyses,
introduces one of the most important works of the modern era, Einstein’s theory of relativity, and its
implications while taking a completely different tack at explaining reality and changing our world
view about how the cosmos works. Filled with sublime humor and wisdom, the book articulately
explains the concepts of space, time, and the evolution of the universe while also introducing
enigmatic cosmic objects and events, which remain oblivious to the general onlooker.
  black hole singularity: The Origins of Vīraśaiva Sects R. Blake Michael, 1992
  black hole singularity: General Relativity and Cosmology Mr. Rohit Manglik, 2024-09-16
EduGorilla Publication is a trusted name in the education sector, committed to empowering learners
with high-quality study materials and resources. Specializing in competitive exams and academic
support, EduGorilla provides comprehensive and well-structured content tailored to meet the needs
of students across various streams and levels.
  black hole singularity: Astrophysics For Non-mathematicians Hiten Shelar, 2022-07-20 Satisfy
your curiosity to learn complex astrophysics concepts non-mathematically. If you are curious to
enjoy complex astrophysics concepts and want to skip math in between and rather enjoy physical
illustrations then you are at the right place. Don't let complex differential calculus, tensors,
coordinate transformations, etc hinder your curiosity to know our universe (at least at some scale!).
The book will fulfill your non-physicist level of curiosity to learn astrophysics concepts like black
holes, wormholes, gravitational lensing, spacetime cutoffs, and many more This book combines
established astrophysics results and the author's lens to look at this universe being illustrated by
pure imagination. The difficulty level of this book is medium and it strongly focuses on making
concepts imaginative and understandable enough. And surely it would astound you as imagining
astrophysics is another level of feeling. Story Behind the making of ASTROPHYSICS FOR
NON-MATHEMATICIANS : I am Hiten Shelar, an Astrophysicist and Philosopher. My interest in the
universe goes way back when I was just a wee lad of 5. But it was the film Interstellar that really got
my gears turning when I was 14. Then, my math skills were pretty good at that time, but not quite
advanced enough for understanding the complexities of astrophysics. So, I made it my mission to
learn all the math I needed to understand this field, and it took me a solid four years to do it!
However, during those years, I had a hell of a time trying to quench my thirst for knowledge about
the universe without relying on mathematics. That's when I realized that our universe is
mind-blowing even when we try to imagine it without math, just using our imagination (say at least
at a definite extent). That's when I had the bright idea to write ASTROPHYSICS FOR
NON-MATHEMATICIANS, where I share all my juicy non-mathematical knowledge about
astrophysics that I accumulated over those four years. Now, even though I'm equipped with
advanced math skills, I still believe that my book is a real treasure trove for anyone who's curious
about the universe and wants to understand it without getting bogged down by complex math. So, if
you want to discover the secrets of the universe without having to deal with those pesky numbers
and formulas, then ASTROPHYSICS FOR NON-MATHEMATICIANS is the book for you.
  black hole singularity: Cosmology in a Nutshell Ken Johnson, 2011-12 This is a short book
on basic cosmology designed for the reader with little or no prior knowledge of the subject. Starting
with simple physics it moves on to discuss the universe, relativity, time, basic particle theory,
quantum mechanics and the possibility of a multi-universe. The book employs simplifications of
complex topics, and is quite concise. It is written in an informal style and uses simple analogies
along with twelve diagrams to aid the reader's understanding. Some parts are noted as being more
difficult to follow than others, and thus may be omitted or left for later reading. The possibility of a
multi-universe is explored in the last chapter and is treated in a positive way, using simple ideas
introduced in the previous chapters. The book is written by a physics lecturer with a strong interest
in Cosmology.



  black hole singularity: String Theory In Curved Space Times, A Collaborative Research
Report Normalized Sanchez, 1998-05-30 The main goal and impact of modern string theory is to
provide a consistent quantum theory of gravity. This book provides an updated collection of original
new developments and fundamental research in string theory in connection with gravity and physics
at the Planck energy scale.Topics treated in this volume by pioneering researchers in the field
include: classical and quantum string dynamics in strong gravitational fields, space-time
singularities, black holes and cosmological backgrounds; particle and string scattering at the Planck
energy scale; string cosmology and its observational consequences; the new features of multistrings
and of quantum particle transmutation for strings in curved spacetimes.The book deals with (i) the
several new methods developed to solve the highly nonlinear string dynamics in curved spactimes:
approximative perturbative methods, asymptotic expansions, exact local expansions and exact global
(over the whole world sheet) string solitonic solutions, (ii) the string energy momentum tensor and
the equation of state for the string matter, the stretching of the string size in spacetimes with event
horizons and near spacetime singularities, (iii) the canonical and semiclassical quantization of
strings in curved spacetimes and the physical effects found for: the mass spectrum, structure of
levels, scattering amplitudes, number operator and particle transmutation.
  black hole singularity: Causation and Its Basis in Fundamental Physics Douglas Kutach,
2013-08-30 This book is the first comprehensive attempt to solve what Hartry Field has called the
central problem in the metaphysics of causation: the problem of reconciling the need for causal
notions in the special sciences with the limited role of causation in physics. If the world evolves
fundamentally according to laws of physics, what place can be found for the causal regularities and
principles identified by the special sciences? Douglas Kutach answers this question by invoking a
novel distinction between fundamental and derivative reality and a complementary conception of
reduction. He then constructs a framework that allows all causal regularities from the sciences to be
rendered in terms of fundamental relations. By drawing on a methodology that focuses on explaining
the results of specially crafted experiments, Kutach avoids the endless task of catering to
pre-theoretical judgments about causal scenarios. This volume is a detailed case study that uses
fundamental physics to elucidate causation, but technicalities are eschewed so that a wide range of
philosophers can profit. The book is packed with innovations: new models of events, probability,
counterfactual dependence, influence, and determinism. These lead to surprising implications for
topics like Newcomb's paradox, action at a distance, Simpson's paradox, and more. Kutach explores
the special connection between causation and time, ultimately providing a never-before-presented
explanation for the direction of causation. Along the way, readers will discover that events cause
themselves, that low barometer readings do cause thunderstorms after all, and that we humans
routinely affect the past more than we affect the future.
  black hole singularity: Forerunning Value Mechanics in Value Science and Theory 2 and 3 (V
+ B U + S) Wisdom Yao Dornyo PhD MBA, 2020-01-21 Value theory is a new theory the “value
mechanics” that extends w.r.t. quantum mechanics, general relativity, the unified theory of
everything, and the string theory into “abstract mechanics” the abstract theory. Thus hypothetically
a perfect level when human knowledge becomes ideal to realize teleportation, telepathizing to
control dash boards and consoles of digitized machines with the brain. A hypothetical time for AI to
reach its peak and perfect robots emergency, time travel possibility, complete understanding of the
black/white/worm holes could be engineered as a program to the highest levels and the theory of
infinite universe(s) becoming functionally abstract. Great theories of anti-aging would be
established, thanks to “time mechanics, light and information mechanics”. Time is flexible and
entangles, light photon is sensitive, and information-idea the powerhouse of the universe(s). A time
when the black hole could be used to assist the universe instead of fears of it as the most powerful
natural machine of destruction. The model of flexibility universality fluidity was hypothesized and
tested through various experiments with figures and found to rationally agreeing with value cores
and characteristics of a system. The universe(s) is itself a natural intelligent computer and at the
same time a printer with time 1. To every intelligent conscious value added on a basic, there is a



valuable to be further enhanced: [(v + b u + s)], ... 2. To every abstract universe, there is its exact
reality with gravity and energy: [f(n) = 1/(n-1) = 1/(1-n) -n^2 n^3-n^2-1], ... 3. Entropy physically
actualizes abstract intelligence of natural printers “vice versa or negates” its results: (The black hole
and the white hole: The universe(s) is a natural abstract computer that works digitally back and
forth, and it is at the same time a natural printer that prints)[F = GMm/r(^2 - ^2/[^2 – (1/n)^2]], ...
4. Nature is made up of boundaries, barriers and gate constrictions in all things, everywhere, and at
all levels, and wherever these barriers exist, there is a transition governed by time, or a time
machine: [(A) = (t^2/el)+], ...
  black hole singularity: Realm of Thought Tom Lynch, Jr., 2018-08-14 Realm of Thought By:
Tom Lynch, Jr. Realm of Thought is a poetic and thought-provoking look at life’s deeper mysteries.
  black hole singularity: Minkowski And Conformal Superspaces, The: The Classical And
Quantum Descriptions Rita Fioresi, Maria Antonia Lledo, 2015-03-09 This book is aimed at
graduate students and researchers in physics and mathematics who seek to understand the basics of
supersymmetry from a mathematical point of view. It provides a bridge between the physical and
mathematical approaches to the superworld. The physicist who is devoted to learning the basics of
supergeometry can find a friendly approach here, since only the concepts that are strictly necessary
are introduced. On the other hand, the mathematician who wants to learn from physics will find that
all the mathematical assumptions are firmly rooted in physical concepts. This may open up a channel
of communication between the two communities working on different aspects of
supersymmetry.Starting from special relativity and Minkowski space, the idea of conformal space
and superspace is built step by step in a mathematically rigorous way, and always connecting with
the ideas and notation used in physics. While the book is mainly devoted to these important physical
examples of superspaces, it can also be used as an introduction to the field of supergeometry, where
a reader can ease into the subject without being overwhelmed with the technical difficulties.
  black hole singularity: Causality Jeaneane Fowler, 2020-02-21 This book examines the
concepts of cause and effect from two dimensions. The first concerns the macrocosm of the Universe
and how each belief system views creation. The second dimension explores the ways in which beliefs
about creation influence the microcosmic world in terms of the nature of the self, the proximate
goals within each system, the answers each belief system offers to the presence of evil and suffering
in existence, and ideas about the ultimate goal of release from them. All these ideas inform and are
fundamental to the understanding of the present-day practices of different faiths, presenting
challenges for scriptural testimony balanced with existential living. The final two chapters explore
current research in physics concerning the beginnings of the cosmos and what implications such
research might have for existence within it, with the final chapter examining scientific views of the
nature of the self. Contents include: Judaic and Christian Traditions. Islam. Hinduism. Early
Buddhism. Sikhism. Classical Taoism. Recycled Stardust. Ashes to Ashes and Dust to Atoms: The Life
and Death of the Self.
  black hole singularity: Gravitation: A Banff Summer Institute Robert B Mann, Paul S
Wesson, 1991-08-16 Bringing together some of the top researchers gravitational physics, the 1990
Banff Summer Institute on Gravitation focussed on three of the most exciting areas of research in
this subject today: Cosmology, Quantum Gravity and Tests of Gravitational Theory. Besides covering
the most up-to-date developments, special emphasis was placed upon the interdisciplinary aspects of
each of these topics. The pedagogical character of the lectures is designed to bring graduate
students up to the forefront of research.
  black hole singularity: The Kalam Cosmological Argument, Volume 2 Paul Copan, William
Lane Craig, 2017-11-16 The ancient kalam cosmological argument maintains that the series of past
events is finite and that therefore the universe began to exist. Two recent scientific discoveries have
yielded plausible prima facie physical evidence for the beginning of the universe. The expansion of
the universe points to its beginning-to a Big Bang-as one retraces the universe's expansion in time.
And the second law of thermodynamics, which implies that the universe's energy is progressively
degrading, suggests that the universe began with an initial low entropy condition. The kalam



cosmological argument-perhaps the most discussed philosophical argument for God's existence in
recent decades-maintains that whatever begins to exist must have a cause. And since the universe
began to exist, there must be a transcendent cause of its beginning, a conclusion which is
confirmatory of theism. So this medieval argument for the finitude of the past has received fresh
wind in its sails from recent scientific discoveries. This collection reviews and assesses the merits of
the latest scientific evidences for the universe's beginning. It ends with the kalam argument's
conclusion that the universe has a cause-a personal cause with properties of theological significance.
  black hole singularity: CNPS Proceedings 2017 David de Hilster, 2017-07-07 The John
Chappell Natural Philosophy Society (CNPS) provides an open forum for the study, debate, and
presentation of serious scientific ideas, theories, philosophies, and experiments that are not
commonly accepted in mainstream science. The CNPS uses the term Natural Philosophy in its
broader sense which includes physics, cosmology, mathematics, and the philosophy of science. Our
goal is to return to the basics where things went wrong and start anew.
  black hole singularity: New Frontiers in Gravitational Collapse and Spacetime Singularities
Daniele Malafarina, Pankaj S. Joshi, 2024-05-02 The book collects a series of articles to review the
advances that have been made in the field of gravitational collapse in general relativity and
alternative theories of gravity in the past few years. Many approaches to black hole and singularity
formation in general relativity and beyond have been proposed over the last few decades. The
importance of collapse models is that they provide natural thought experiments where to test the
behavior and properties of a variety of approaches to general relativity and its implications for
ultra-compact objects in the universe.
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