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Abstract 

 

What determines how the universe works? Why do things happen? What is everything made of? 

That is what physics is all about. Understanding the components of reality and what they do. 

There are hundreds, thousands of theories though, and they do not seem to affect each other or be 

related in any way. String Theory is one of the strongest contenders for a Theory of Everything. 

Its goal is to unite all the scientific knowledge that we possess under one framework, connecting 

it and allowing everyone to understand how the biggest and the smallest of things in the universe 

works. This monograph was made with the focus being to explain such a vast and complex 

theoretical hypothesis while simultaneously evaluating its credibility, methods, and value as a 

competitor in the field of a Theory of Everything.   

Key words: Strings, Relativity, Quantum Mechanics, Gravity, Radiation, Dimensions, Forces, 

Particles, Energy Fields.  

Resumen  

 

¿Que determina cómo funciona el universo? ¿Porque suceden las cosas? ¿De que esta 

hecho todo? De esto se trata la física. Comprender los componentes de la realidad y que es lo que 

hacen. Sin embargo, hay cientos, miles de teorías que no parecen afectarse entre ellas o estar 

relacionadas de ninguna manera. La Teoría de Cuerdas es uno de los contendientes más fuertes 

para una Teoría del Todo. Su objetivo es unificar todo el conocimiento científico que poseemos 

bajo una sola estructura, conectándolo y permitiendo que todos puedan entender como las cosas 

más grandes y pequeñas del universo funcionan. Esta monografía fue hecha con el enfoque de 

explicar una hipótesis teórica tan vasta y compleja mientras se evalúa su credibilidad, métodos y 

valor como competidor en el área de la Teoría del Todo.  
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Palabras clave: Cuerdas, Relatividad, Mecánica Cuántica, Gravedad, Radiación, 

Dimensiones, Fuerzas, Partículas, Campos de Energía.   
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Introduction 

 

The following investigation is a compilation monograph about String Theory, defined as 

the theory that could explain the entirety of the universe. The main interest, or goal of it is to 

explain reality and understanding how particles work at a fundamental level, while also uniting 

Quantum Mechanics and General Relativity, the most wide, successful, and accepted theories 

about the universe, so they work together under the same framework. In a nutshell, String Theory 

proposes that every fundamental particle is actually a one-dimensional string, and that string’s 

change in position, direction and other properties are what differentiate all elementary particles. 

Theoretically, if this theory were to work the universe would need more dimensions. The 

dimensions that we perceive in our everyday life are the three spatial dimensions (up and down, 

left and right, forwards and backwards) and the singular time dimension.  

To carry out this investigation it was necessary to have clear knowledge about the diverse 

forces, laws, particles, and concepts present in physics, given that there is also an intention of 

explaining what is proposed in the theory in a simple manner, without formulas or mathematics, 

so that anyone can fully understand it and form their own opinion about its value and veracity. 

This investigation will determine if String Theory is a viable way to explain the universe or if 

another approach must be taken. This topic is particularly important because a Theory of 

Everything is the ultimate goal of physics. It would deepen our knowledge and understanding 

about the universe and could help uncover and answer questions or other things in other fields of 

investigation, like chemistry, biology, philosophy, etc. For clarification purposes, the Theory of 

Everything (TOE) is described as “A hypothetical framework explaining all known physical 
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phenomena in the universe.” (Mann, What is the Theory of Everything?, 2019) Which means 

that nothing can be left out of this theoretical framework.  

So, what happened so that String Theory would emerge? Well, many pieces of 

information and research came together from different people from different places, and those 

small puzzle pieces that did not work on their own are what made it possible.  
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Justification 

 

This monograph and the topics relevant to it are of incredibly special interest. The subject 

of investigation that they belong to is fascinating to dive deeper into to gain a better 

understanding of it all.  

For starters, the subject of physics is quite the vast one, with hundreds, nor thousands of 

topics to research and investigate about. Spanning the fields of forces, movement, particles and 

electricity, among others. The never-ending questions that arise with each instance of 

advancement keep scientists engaged in their eternal search for answers that satisfy our need for 

more knowledge.  

So, with such a wide arrangement of areas to explore in this document, how was it 

narrowed down to the String Theory? Well, at the beginning of this process the idea was to make 

the writing on a topic at a medium level of complexity that would be easy to experiment on and 

obtain personal results that would support and justify the investigation. In the early stages of the 

writing process the possible choices for a topic varied in complexity and focus, but they all 

revolved around physics and phenomena or things that have not yet been proven. Then, looking 

deeper into the topic of a “Theory of Everything” the name of String Theory appeared, which 

seemed interesting. Quickly reading through some articles and papers explaining the theory it 

became apparent that it was a strong contender to base the monograph around.  
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1. Objectives 

 

1.1 General Objective 

Determine if String Theory could be proven to be the Quantum Theory of Gravity that 

contains everything that we know about the universe.  

1.2 Specific Objectives 

To explain the concepts and elements present in String Theory, like Quantum Mechanics, 

General Relativity, quarks, and dimensions.  

To explore the history of String Theory, its evolution and why it has remained as a 

candidate for the Theory of Everything. 

To analyze why the theory has not been proven yet.  
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2. Problem Statement 

 

The universe is an incredibly vast and complex collection of everything that has ever 

existed, exists now, and will ever exist. Despite our knowledge of it as a raze and the 

technological advancements that clarify our understanding of it, much of it remains a mystery 

after centuries, millennia of speculation, investigation, and research on it. So much of it still is 

inexplicable, because so much of the nature of reality is still unknown. 

That is why scientists have tried to devise a “Theory of Everything” for so long. The 

mere idea of being able to explain the fabric of the universe with a single law or equation is what 

every physicist desires. It makes sense to infer that everything should be connected, that all 

things respond to the same question and are governed by the same things because it would mean 

that there is order in the universe. If there truly is a theory that can explain the why and how of 

everything, then reality would be coherent and consistent. All of the components of everything, 

from massive black holes in outer space to the components of the atom must be related right? 

They should be able to exist without contradicting the rules the other follows and exerts.  

Among a multitude of options and alternatives, String Theory is one of the most 

remarkable theories that could fit said desired description. With it proposing that everything in 

the universe is composed of small strings or filaments that in their variation of size, location, and 

movement create the different components of reality. This idea accomplishes to encompass 

everything, so no questions would be left unanswered if it were to be true. So, in this 

investigation the main goal is to analyze the many aspects of string theory, what differentiates it 

from other theories of the same kind and determine whether it could be turned into a definitive 

law/principle or if it fails at the task. 
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2.1 Research Question 

Could the current String Theory explain the universe as we know it, and everything 

within it? 
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3. Theoretical Framework 

 

3.1 Previous Works and Background  

String Theory is a subject that has been studied for many years since its proposition in the 

1960s. Here are some of the investigations and written works that influenced or helped with this 

monograph.  

Kevin Wray wrote a book called “An Introduction to String Theory” in 2011. Here he 

talks, or more specifically, notes the teachings of Professor Kostas Skenderesis from his 2009 

class at the University of Amsterdam. Here he tells us about the definition and origin of String 

Theory, the concept of the string itself. Of course, the book is almost a decade old, so it may not 

contain the same theory that we have in the present day, but the fundamentals and concepts have 

not changed much so, it is still useful for the investigation. 

Simply titled “String Theory” this book by Dr David Tong from Cambridge University 

explores the many aspects and interpretations that the string could have, while explaining other 

theories that could help back up String Theory. Here readers learn about the interactions between 

strings and what those cause.  

Andrew Zimmerman and Daniel Robbins wrote “String Theory for Dummies” in 2010. 

Here they give us the main characteristics of it and run down the main events in history 

regarding String Theory, which helped with the historical recollection made in the theoretical 

framework of this monograph, clearing dates and facts that seem to be important for the 

development of the theory. Zimmerman is currently the New York Times’ Physics Guide, while 

Robbins studies String Theory at the Texas A&M University.  
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The “Demystified” series from the McGraw-Hill company comes very handy with their 

book from 2008 “String Theory Demystified”. Written by David McMahon this guide provides a 

simplified and straightforward explanation about String Theory. It could even be seen as a school 

material book since it prominently features images, figures and solved examples while also 

giving the reader occasional quizzes and questions about the diverse topics through the chapters. 

It self-proclaims that it is easy enough for a beginner to understand and is “your key to 

comprehending this theory of everything” which made it promising enough to be included in the 

sources of information for this monograph.  

Finally, the Cambridge University Press made quite an important publishment in 2016. 

“Supersymmetry and String Theory: Beyond the Standard Model”. This book by Michael Dine 

was taken into account mainly because of how recent it is, and its focus on the developments in 

the field of particle physics in the last decade. It also includes discussions with different points of 

view on the subject, which help to understand counterarguments and how they are responded to.  

3.2 Key concepts  

Understanding the history and development of the theory demands knowledge or 

understanding of some basic and advanced physics phenomena, theories, and laws. The essential 

ones are listed and briefly explained below. 

3.2.1 Quantum Mechanics 

A fundamental theory that describes the behavior of particles using probability. Why 

probability? Well, since Classical Mechanics are not accurate when working with exceedingly 

small objects like atoms because they depend on probability. They are not in a fixed position, 

instead they have a chance of being in one place and a chance of being in another. This theory 
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includes various principles and equations such as the wave-particle duality and Planck’s 

constant, which attempt to explain the weird and bizarre behavior of particles.  

3.2.2 Principle of Uncertainty  

At its core, the Heisenberg Uncertainty principle states that it is not possible to accurately 

know both the position and the momentum of any particle in any given moment. This is the case 

mainly because of the wave-like behavior that objects show in the realm of quantum mechanics. 

A wave’s position is already difficult to pinpoint, so it is even harder considering the strange 

properties of quantum objects.  

Figure 1 

The formula of Heisenberg’s Principle. 

 

Note. The Uncertainty Principle has a formula that is used by scientists to mathematically 

express the relation between momentum and position. Taken from savantag.com 

3.2.3 The Standard Model  

Currently the universe is thought to be composed of fundamental particles that are 

controlled by four fundamental forces. The Standard Model is by far the most complete since it 

contains quarks and leptons (particles) among other key components. However, it only includes 

three of the fundamental forces: The Weak Force, the Strong Force and the Electromagnetic 

Force. Gravity has not been able to be included in the model because it does not work with the 

other established parts of it. Aside from that the Standard Model is unable to answer certain 
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questions concerning dark matter and antimatter, which further incentives scientists to look for 

new and more complete models.  

Figure 2 

Diagram detailing the elementary particles in the Standard Model. 

 

Note. The current standard model has a variety of particles divided into fermions and leptons. 

Taken from Standard Model of Elementary Particles, 2019, wikipedia.org. 

3.2.4 General Relativity 

This theory proposed by Albert Einstein remains as one of the most important events in 

the history of physics. It states that massive objects like planets and stars cause the fabric of 

spacetime to distort around them, which results in what we know as gravity.  
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Figure 3 

A simulated depiction of a sphere curving the fabric of spacetime. 

 

Note. This image is a virtual representation of spacetime where there is a grid for easier 

understanding of it, also showing how objects affect it. Taken from Most Important 

Astronomical Discoveries to Date, by Harsh Gupta, 2019, scienceabc.com.  

3.2.5 Strong Force  

Is divided into two other forces. The color force is responsible for keeping the quarks 

within protons and neutrons together by constantly changing their colors, strengthening the force 

between them. The nuclear force does the same but on the actual protons and neutrons, the 

nucleus of the atom. Since the protons inside of it are positively charged, they repel each other, 

and that is where the nuclear force comes in and keeps everything together.  

3.2.6 Weak Force 
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Originally known as Fermi’s Interaction in 1933 (because of Enrico Fermi who proposed 

the theory) the Weak Nuclear Force is responsible for radioactive decay, which means that it 

causes particles to change their composition and essentially become a new, different particle. It 

only works at truly short distances since it can only act on the subatomic level.  

3.2.7 Gravity 

Objects that have mass attract other objects. The more massive an object is the stronger 

its pull is. Distance is also a factor, since the closer something is to an object, the more it gets 

attracted to it. Gravity can affect any form of energy, even if it does not have mass. Like light. 

Photons can be bent and attracted by a very massive object.  

3.2.8 Electromagnetism  

Electromagnetism is also divided into two forces, like the strong force. The electrostatic 

force states that objects are either positively charged, negatively charged or neutral (no charge). 

So, opposite charges attract each other while equal charges repel each other. The more charged 

an object is the stronger the force is and the greater the distance between the objects the weaker 

the force is. The other force is magnetism, where an object with a magnetic field has both a 

positive and negative charged part or pole. Electric currents in objects cause magnetic fields to 

form and the reverse is true as well.  

3.3 Historical Development 

3.3.1 Before the theory 

In 1919 the first step towards String Theory was taken by a Polish mathematician named 

Theodor Kaluza. He, inspired by Einstein’s works decided to ask the question of: What if there 

are other dimensions we cannot see? 
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So, he took the gravity model proposed by Einstein and introduced a new hypothetical 

dimension in it. Upon inspecting the formulas that came out of that he realized that the new ones 

precisely matched Maxwell’s equations that dictated the electromagnetic field. This discovery 

interested even Einstein himself, but the question of why we could not perceive this new 

dimension was still unanswered. Then, a Swedish scientist, Oskar Klein, had a realization about 

this issue. He thought that this fifth dimension could curl up, bend into the shape of a circle, 

making itself so small we could not see it. Sadly, with the birth of quantum mechanics around 

this time scientists lost interest in this idea and it was forgotten for some time.  

We return to the issue in 1943 with Werner Heisenberg, who participated in the 

development of quantum mechanics by introducing the principle of uncertainty. It stated that, 

because subatomic particles behaved so bizarrely, especially with the rules that general relativity 

had at subatomic scales, particles and their movement was impossible to fully understand and 

determine. This development led Heisenberg to propose an approach in which the different 

interactions and movement of particles was purely calculated with probability. This new 

approach was called S-matrix theory back then, but eventually evolved into quantum field 

theory. 

Finally, we arrive at the true birth of String Theory. In 1968 Gabriele Veneziano was 

working at the CERN trying to find a way to describe the strong force. In doing this he came 

across an equation written centuries before by Leonard Euler described it accurately. This 

surprised many scientists since no one could explain why it worked so well. The current 

understanding of particles and their behavior did not match, yet it still worked. It was in 1970 

that scientists Yoichiro Nambu, Holger Nielsen and Leonard Susskind concluded that this 

proposition only made sense if particles were thought of, not as points or spheres, but minuscule 
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vibrating strings. As time passed more research was done on these “dual resonance models” 

which were being considered as models of the strong force, but in 1973 the discovery of 

quantum chromodynamics settled it as the definitive description of the strong force. So, String 

Theory left the strong force field, but investigation on it continued, soon to give more questions 

and problems.  

3.3.2 Early Development 

The original model that was proposed as candidate for the strong force had the benefit of 

staying consistent with special relativity and quantum mechanics using bosonic particles. One of 

the side products of the theory was the prediction of “tachyons”. These theoretical particles have 

negative mass and the ability to travel faster than the speed of light, but their existence has not 

been proved or confirmed yet. The problem was that for this model to work without collapsing 

scientists had to introduce 26 dimensions to it. These properties made the theory seem absurd 

and incomprehensible.  

It was thanks to Pierre Ramond, a physics professor, that the theory was modified to 

solve these problems. He included fermions in the theory which led to the eliminations of 

tachyons, the reduction of the number of dimensions from 26 to 10 and, the most important of 

them all, the discovery of supersymmetry. This discovery brought more attention to the theory 

once again. By implementing supersymmetry into the already existing String Theory further 

theorization brought the discovery of the “graviton”, as one of the products of the different 

vibrations of strings. This particle had no mass and a spin of two. The spin of a particle basically 

describes how they behave and move in a magnetic field. This seemed promising to scientists 

since it meant that String Theory effortlessly included gravity into itself, which is what the 
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standard model could not do. This discovery led to the rebranding of String Theory as a 

Quantum Theory of Gravity.  

3.3.3 The Revolution of Superstring Physics  

1984 brought new life to the investigation of String Theory with a promising discovery 

from Michael Green and John Schwarz. Before this discovery, the theory had been losing steam 

due to several quantum anomalies that made its formulas inconsistent, making scientists move on 

to other areas of investigation. The revolution caused the creation of five different superstring 

theories.  

3.3.4 The Second Revolution and M-theory 

With five different theories being investigated on back then, many scientists believed it 

would be useful to try to condense them into a single framework so it would not be so 

complicated. In 1995 Edward Witten proposed the M-theory, which promised that all these 

different theories were part of a bigger whole. One major difference going into this new theory is 

that the number of theoretical dimensions went from ten to eleven. Shortly after this, Joseph 

Polchinski contributed by adding D-branes to the theory. All these elements combined have 

allowed String Theory to remain relevant and studied to this day.  

3.4 The Mathematical Component of the Theory 

 As is usual in physics, mathematics are a big part of the theories, experiments and laws in 

this field of science. One of the main issues with finding a Quantum Theory of Gravity is that the 

equations that dictate how gravity works and how the quantum field works do not work with 

each other. Often these types of mathematical problems end up with infinite values or 

nonsensical answers. String Theory manages to solve this issue, once again due to its inclusion 
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of additional dimensions to its model of the universe, effectively proposing a Theory of Quantum 

Gravity that theoretically works properly.  

For the sake of keeping this monograph beginner friendly and understandable for all 

audiences there is no in-depth explanation of the mathematics of String Theory, Quantum 

Mechanics or others. The mathematical equations employed to understand the position of String 

Theory as a Quantum Theory of Gravity and the implications of Quantum Mechanics and others 

are further described in the following source. Aganagic, M. (2015, August 31). String Theory 

and Math: Why this marriage may last. Mathematics and Dualities of Quantum Physics. 

American Mathematical Society. (See annex 1) 
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4. Methodological Framework 

 

This monograph is of the documental analysis type, which means that in order to answer 

the research question and fulfill the set objectives there was a need to invest hours of 

investigation on the subject. Including past experiments that led to scientific breakthroughs 

pertinent to the field, individuals or groups of historical importance, notable scientific 

advancements over time and how the criteria for a Quantum Theory of Gravity has changed and 

developed over time.  

After most of the documentation and investigation about the historical background it was 

decided that in order to evaluate the current state of the String Theory and decide if it had the 

necessary resources and characteristics to become a law it was imperative to design a criteria 

table or chart that the theory would be put to the test on. This led to more research, this time 

focused on what scientists are looking for in a Quantum Theory of Gravity and the process of 

how a theoretical based theory as the one in question would be reclassified as a scientific law or 

principle.  

These were the chosen criteria to evaluate String Theory as a Theory of Everything 

(TOE): 

1. The theory must compile all the known characteristics of Quantum Mechanics and 

General Relativity without them contradicting each other.  

2. The framework that the theory works under must consider the preexisting Standard 

Model of particle physics, including the established subatomic particles, their carriers 

and most importantly, the fundamental forces that dictate the behavior of all things.  
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3. The theory must implement the force of gravity into the Standard Model, given that it 

has remained incomplete since its proposition and still only encompasses the weak 

nuclear force, the strong nuclear force, and the electromagnetic force.  

4. There must be some form of tangible evidence to support the theoretical elements of 

the theory because even if the mathematics and scenarios work properly in concept 

that does not guarantee that they are confirmed and to be believed by the public.  

5. The theory can be applied in other areas or subjects in order to ensure that it can be 

used in different contexts and still maintain its veracity.  

Upon analyzing the results, it became apparent which aspects of the criteria the theory 

manages to accomplish and in which other areas it requires more research and information or just 

fails to do what is demanded of it. Depending on the analysis conducted the current state of the 

theory should be determined, which would help clarify and indicate what scientific 

advancements or breakthroughs must happen in the near future for the uncertain parts of it to be 

satisfactorily answered.  
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5. Analysis 

 

The following documental analysis takes the information presented in the theoretical 

framework and uses the procedures explained in the methodological framework to give answers 

and solve the stipulated objectives of this written work.  

 

5.1 Scientific Concepts Important to The Theory  

 Various scientific theories, laws and principles dictate the path that String Theory must 

follow in order to function properly. Which of these does it need and how do they interact under 

the same framework? This part of the analysis takes care of that question.  

5.1.1 The Contradiction between Quantum Mechanics and General Relativity 

 The study of Quantum Mechanics has led to many important discoveries over the years 

and has proven to be quite useful in the field of theoretical physics. Concepts like the particle-

wave duality (a principle which states that certain particles can have the characteristics or show 

the behavior of a wave) and quantum tunneling (a phenomena where particles move through a 

physical material barrier without problem. Like throwing a ball at the roof and it just teleporting 

to the other side of it) are now taken into account thanks to the weird properties of the quantum 

world. So, why is this field of study so problematic? Well, as it was just stated, quantum 

tunneling is a thing. According to classical physics it is impossible for matter to simply pass 

through a physical wall or barrier. It can be easily tested and proven to be impossible, so this 

behavior being present in subatomic particles breaks the previously established laws about 

matter. That is only one example.  
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 According to General Relativity the fabric of space is the spacetime continuum. This is 

composed of four dimensions, being the three spatial dimensions that we all exist in, and the 

dimension of time. So, space is represented as a flat grid in which all planets, stars and celestial 

bodies are floating on. The mass and energy of the objects on this grid cause it to bend and warp 

around them, which results in gravity. Since there is a significant curvature around massive 

objects matter is attracted to it. Every object causes spacetime to curve, some more than others of 

course. So, spacetime is a smooth, continuous grid in this explanation, only altered by massive 

objects and energy.  

On the other hand, Quantum Mechanics has a different depiction of what space is like. 

Since the interactions between molecules are dictated by the Principle of Uncertainty. According 

to it, it is impossible to pinpoint exactly where particles are and where they are going to be, so 

the quantum world is unpredictable and chaotic, tumultuous, and constantly fluctuating.  

So, General Relativity proposes an organized universe where space is flat, curving, warping, and 

making sense through it all, while Quantum Mechanics show us a chaotic, unpredictable realm 

where everything fluctuates out of control. These are two vastly different propositions, which 

make it extremely hard to put them together and still make sense.  

According to String Theory, particles are no longer considered to be points, circles or 

spheres. None of that. Instead, you have one-dimensional strings. These strings cause the amount 

of quantum uncertainty that is known of to decrease. The particle is no longer a concentrated, 

fixed point in space, but a string, diluted and spread out in space, allowing it to move more freely 

and cause less chaos. This makes the new string particles more predictable and flattens out 

quantum space. If it is still not clear, picture it this way. Space, according to quantum mechanics, 

is a mess with hills and valleys and it is not constant or congruent. String Theory takes the 
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particles that make up that space and flattens them, simplifying their structure as well. This 

basically stretches out space, flattening those hills and bumps and incongruencies in quantum 

space, allowing it to properly work with General Relativity.  

5.1.2 Quantum Gravity 

 The force of gravity is one that does not work properly when paired up with the other 

fundamental forces of nature. Physicists do not know how gravity works with the others at 

quantum scales because gravity is incredibly weak compared to the other forces. The way gravity 

interacts with particles and other quantum phenomena is simply unknown because even the 

better technologies out there are uncapable of identifying or seeing gravity in the quantum field. 

All other 3 forces have been “quantified” which means to be accurately explained and observed 

in the quantum field, so it is still a goal of theoretical physics to find a quantum theory of gravity. 

String Theory acts as such a theory.  

First, according to scientists the weak, strong, and electromagnetic force display the same 

strength when they are studied under high enough energy levels. The energy level at which the 

three forces meet is 1015 GeV, which means 10 to the 15th billion electron volts. This makes 

sense since it is believed that the universe has been steadily decreasing its overall energy level 

since its birth, so at one point in time these forces were all basically the same because the energy 

levels made them equal. Since there is no definitive quantum theory of gravity yet it cannot be 

included in this equal strength idea with the other fundamental forces. The strength of gravity 

cannot be quantified with the current technology because of its weakness, but that is where the 

graviton comes in. In the Standard Model, the three forces are explained as fields which interact 

with matter and energy. They can do this thanks to what is known as carrier particles. The 

theoretical carrier particle for the force of gravity is the graviton, which has not been discovered 
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or observed yet. Scientists have already stated what characteristics the graviton must posses to 

work properly with gravity in quantum mechanics. The theorized graviton has no mass, no 

electrical charge, and travels at incredibly high speeds among other things.  

  String Theory adds extra dimensions and in doing so, allows for the mathematics of 

gravity to work on the quantum scale. Basically, gravity could be exerting part of its overall 

force and strength into these extra dimensions. This would explain why it is so weak and why the 

graviton has not been found yet. According to the theory the theoretical carrier particle would be 

in one of the dimensions that we cannot perceive. So, String Theory manages to find a 

hypothetical answer to the quantum gravity problem and provides a feasible solution, despite 

having little to no results or experimental evidence to back it up.  

5.1.3 Proof or evidence to support the theory 

 So, there are two main sides of physics. The theoretical side and the experimental side. 

Most quantum theories of gravity heavily focus on the theoretical part of it, and String Theory is 

no different. It relies on predictions and speculation about concepts or things that should exist to 

explain a phenomenon that we cannot explain with our current understanding of the universe. 

The main method currently used to try and find out if String Theory’s predictions are right is the 

Large Hadron Collider, a particle accelerator beneath France and Switzerland. Its main focus is 

to make protons run into each other at incredibly high speeds, so that in the impact they release 

the theorized fundamental particles and different kinds of energy for scientists to study.  

Figure 4 

The Large Hadron Collider (LHC)  



29 
 

 

Note. This is a picture of the Large Hadron Collider. Taken from CERN LHC – The Machine to 

Prove the Origin of Humanity, by indukhemchandani, 2016, uplatz.com.  

The following information is about arguments to support and justify the theory.  

5.1.4 Weyl Invariance 

According to Weyl Symmetry the physics of an object should not change when the scale 

of it does. This kind of symmetry does not work with the current physical view of the universe, 

which is seen as a four-dimensional reality (three spatial dimensions and one temporal 

dimension). Instead, there is an extremely specific example of where it does work and that is 

with strings. If two one-dimensional strings interact with each other they become two-

dimensional, since one strand can go in one dimension and the other one can now go in a 

different plane. When this is the case, the scale of these strings can be altered to any value and 

the theoretical physics of them will not change at all. This makes strings capable of being 

quantized using a type of symmetry different from any other type used by other theories. Aside 
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from that, adding Weyl Symmetry as an argument for String Theory further proves that gravity is 

an essential part of it without trying. This is because when including this type of symmetry to the 

concept of strings a new field is required to make the mathematics work properly. This field is 

none other than gravity, which as previously stated, is expected to be a field of its own just like 

the other three fundamental forces. 

5.1.5 Infinite Possibilities of Interpretation 

 A set of six additional spatial dimensions are currently a requirement for String Theory to 

be consistent. If theorists are correct and this is the case, then those six dimensions must be 

curled, shaped, or structured in a specific way which allowed our universe to exist. There are 

infinite configurations of these dimensions according to mathematicians, which would make it 

impossible to solve, because with infinite options come infinite solutions, which is essentially the 

same as no solutions. The theory cannot be debunked, since there are possible solutions, but can 

neither be proven because the number of possibilities is too great to grasp and understand. This is 

one of the reasons that String Theory has maintained relevance over other TOEs after so much 

time.  

5.2 Criteria Table 

 After taking into account all the analysis performed on the theory it was time to test it on 

the criteria list previously presented.  

 

1. The theory must compile all the known characteristics of Quantum Mechanics and 

General Relativity without them contradicting each other.  
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The model of the universe presented by Quantum Mechanics is certainly fixed by String 

Theory. The convoluted nature of quarks and other elementary particles is changed drastically 

when one starts to consider them as filaments of string. Because of the way said strings dilute the 

space taken by them the fabric of space can also be more congruent and smoother, which is what 

General Relativity proposes. In this case String Theory satisfies the criteria of uniting Quantum 

Mechanics and General Relativity.  

 

2. The framework that the theory works under must consider the preexisting Standard 

Model of particle physics, including the established subatomic particles, their carriers 

and most importantly, the fundamental forces that dictate the behavior of all things.  

 

According to scientists, in order for any type of String Theory to be considered valid and 

complete it must include all the features and components of the Standard Model. String Theory is 

expanding the preexisting model and changing some of its parts in the process to better explain 

the fundamentals of the entire universe. String Theory clearly achieves these criteria as well.  

 

3. The theory must implement the force of gravity into the Standard Model, given that it 

has remained incomplete since its proposition and still only encompasses the weak 

nuclear force, the strong nuclear force, and the electromagnetic force.  

 

Gravity is definitely the most important part about a unifying theory as the one in 

question. String Theory solves the issue of Gravity not being possible in the Standard Model 

once again with its filaments. One hypothetical vibration of a string would match up with the 
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required characteristics of the theorized graviton. The existence of the graviton in String Theory, 

along with the six extra dimensions allow Gravity to be included in the framework. String 

Theory successfully checks the third criteria.  

4. There must be some form of tangible evidence to support the theoretical elements of 

the theory because even if the mathematics and scenarios work properly in concept 

that does not guarantee that they are confirmed and to be believed by the public.  

Evidence is necessary for a theory to be confirmed and accepted by the public. Here is 

where String Theory falls flat, since there are a variety of difficulties with testing and 

experimenting to confirm the theory’s predictions. Gravity is too weak to be tested and 

acknowledged by the current technology at quantum scales and the size of quarks makes 

it nearly impossible to examine them, let alone see what they are composed of. String 

Theory has no evidence or proof that supports its many claims, so everything about it is 

still strictly hypothetical.  

5. The theory can be applied in other areas or subjects in order to ensure that it can be 

used in different contexts and still maintain its veracity.  

The appliance of a purely theoretical theory of physics in other areas is scarce. There was 

no information found on it affecting fields like arts, music, psychology, etc. Not even the other 

big branches of science, chemistry and biology, seem to have much of a relation or overall 

opinion on the theory. Philosophy has always been at the side of discoveries and theories like 

these, since as the scientific method progresses and provides more information the philosophical 

thought process is invalidated because many questions are given exact and precise scientific 

answers. A Theory of Everything is closely related to the school of thought of Empiricism 

because this type of philosophy states that all knowledge comes from experience and evidence. 
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Traditional philosophy still has a role in wondering about the origin of things and what 

constitutes reality, since some of these fundamental questions have not been answered by the 

scientific method yet. String Theory, a candidate for a TOE, claims to explain the entirety of the 

universe and everything within it. This could lead to answering these existential questions that 

philosophy has dealt with for centuries. Metaphysics is a branch of philosophy that works with 

similar questions and problems as physics but does not use the scientific method. It goes beyond 

what can be physically perceived or experienced, so it never has any sort of evidence or proof for 

its study, which makes it similar to String Theory in a sense. With the implications of the success 

of one of these theories one might say that there might not be a need for philosophical thought 

anymore. There does not appear to be much of a connection between String Theory and other 

areas outside of science, aside from philosophy.  

 

 

 

 

 

 

 

 

 

 

 

 



34 
 

6. Conclusion 

 

 Compiling every important part of this monograph, String Theory is an attempt at uniting 

all of the known physical phenomena under one framework, effectively making it a potential 

Theory of Everything. The groundwork for it was developed long ago with the discovery and 

advancements of Quantum Mechanics by a variety of brilliant scientists that consistently pushed 

the boundaries of technology and science. A great variety of these theories exist, like E8 Lattice 

Theory, S-Matrix Theory, Quantum Loop Theory, M-Theory, etc. Arguably, String Theory is the 

most popular and relevant of them all, which increases the interest towards it and the amount of 

information about it, which certainly facilitated the investigation and recompilation process of 

this monograph.  

 The issue with String Theory, and all other Theories of Everything, is the lack of 

experimental analysis that can be conducted. Since so many of the answers provided by these 

theories rely on conjecture and inference (Since this is happening, this other thing has to do this 

for it to make sense.) people tend to show skepticism towards them. It is already rather hard for 

most people to understand the process and implications of these scientific theories, so the 

complete lack of any substantial evidence to back these claims makes them even less likely to be 

considered as possible or worth knowing about for people.  

 String Theory is unable to show any proof of its work, despite having so many devoted 

and persevering scientists working on it, determined to solve the obstacles that stand in the way 

of its confirmation. While some of its most important aspects, like the mathematics, seem to 

properly work, this is clearly not enough to justify its imperfections and shortcomings.  
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 As a final statement on the matter, the candidate for Theory of Everything known as 

“String Theory” has a lot of potential, considering all of the support it constantly has from the 

scientific community and the continuous work that is put into it. The amount of theoretical 

evidence and knowledge present for it is certainly astounding and explains why there is still so 

much faith in its success, yet the limitations of the current technology and scientific knowledge 

cause it to have no way of proving itself as the definitive explanation of everything. Its promise 

of uniting General Relativity and Quantum Mechanics remains possible. The Large Hadron 

Collider could prove to be incredibly important here, given that experiments are constantly being 

conducted in search of any sign of the graviton, extra dimension and other concepts that remain 

only theoretical still. The theory cannot be proven yet, so the universe remains a mystery despite 

all the experimenting and thinking that scientists pour into their work every day. Theoretical 

physics will need to advance further in the following years in order to give us a definitive theory 

that explains everything there is to explain. It is merely a matter of time.  
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8. Appendix 

 

Annex 1 – Aganagic, M. (2015, August 31). String Theory and Math: Why this marriage 

may last. Mathematics and Dualities of Quantum Physics. American Mathematical Society. 
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