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The Pioneers of Science 

The age of science was in full swing by the time Galileo, Newton and 

Descartes were postulating their theories openly. People were 

beginning to see that everything happening on Earth and up in the 

sky followed certain patterns that could be understood through math 

made through observations. Einstein showed us that space and time 

are all part of the same thing. He also showed that by curving and 

warping, they're part of how the cosmos evolves over time. It turns 

out however that space and time aren't as rigid and stuck as Newton 

thought - according to Einstein, they're flexible and always changing. 

Einstein's two theories of relativity are really important discoveries.  

With them, he had to rewrite Newton's view of how the world works. 

And that's where the idea of parallel worlds and universes comes 

from. 

    After writing Quantum Journeys: Blueprints for Time Travel, 

Wormholes and Space Time Machines, I wanted to share some 

intriguing facets about our universe; namely Wormholes, String 

Theory and Parallel Universes. This is because they have a lot in 

common with time.  I decided while writing this book, that I would 

intend it be written for people who mainly don't have a science 

background but want to understand how the universe works on a 
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deeper level. Certain regions in this book delve into some complex 

ideas but I try to explain them without too much math. I focus on 

keeping the key scientific concepts up front and center. And instead 

of formulas and equations, I illustrate examples where necessary, 

comparisons to everyday things, and pictures to help illustrate what's 

going on. The goal is to give you a sense of the important ideas even 

if all the technical details start to go over your head.  References are 

included in Chapter 1 only as all other data in this book, besides my 

own theories, come from the latest research studies and can be 

confirmed online. Also because the field of cosmology and time is 

changing so fast, a decade from today we will have a much more in-

depth understanding of time, our universe and the multiverse; 

perhaps even hard data to support the hypothesis.   

 

Is AI Changing the way we perceive Reality? 

Imagine that an alien scientist came to 

Earth and gave us this super advanced 

form of AI. This AI could predict the 

outcome of any experiment, but it 

wouldn't explain how it knows or be 

able to convey its understanding to a 

person. Some folks say that once we 

had this AI up and running, we wouldn't 

need scientific theories anymore except for fun. The AI would know 

how to do things like build a spaceship to travel to nearby stars or 

make another form of AI just like it.  

But with this version of AI, it can only predict what will happen in 

experiments - it can't design things for us. Even if it said our 

spaceship design would explode on takeoff, it couldn't tell us how to 

fix it. That's where human creativity and understanding comes in. 
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Figuring things out is a human process. AI will never be able to do 

this because it doesn't have a soul. AI is super useful for a lot of 

things, but it would always depend on people solving scientific 

problems. It couldn't replace all experimenting because predicting an 

experiment depends on how easy it is to describe and understand 

the experiment, versus doing it. There is also the issue of the double 

slit experiment where observing something changes it. Does AI have 

the ability to observe something so the outcome changes? 

Understanding is a big part of what makes us human. Lots of other 

systems like animal brains and computers can learn facts and act on 

them. But right now nothing else besides humans can teach to 

another human being how to explain and understand something. 

Every new explanation depends upon our unique ability to think 

creatively.  

You can understand something without knowing it or you can 

understand it without ever hearing about it. That's where intuition 

tells us something is valuable even if we don't have all the facts yet. 

In the past, big leaps in understanding came from tying things 

together in a new way. Or from 

changing how we thought 

about a subject, like when we 

realized the Earth wasn’t the 

center of the universe.  So even 

if we had a unified theory of 

particles and forces along with 

how the universe started at the 

Big Bang, that would allow us to 

predict things - it could not 

explain the process. It might 

predict everything in theory, but 

it couldn't explain more than 
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what we have now except for a few particles collisions and details 

about the Big Bang.  

What made Einstein's general relativity so popular wasn't that it 

was able to just predict a planet’s motions, it revealed weird new 

things like curved space and time. The key is being able to predict 

telescope pictures and spectral lines - it doesn't matter if we say that 

gravity fields move planets and photons or from curvatures of space-

time. If AI keeps growing at the pace it is, and reality stays unified, 

our theories will connect so much that eventually we'll have one 

theory of everything. But it still won't explain everything - that's 

impossible. It would just tie together all the subjects.  

 

Using AI to find Habitable Planets 

I predict that the next great discoveries in astrophysics will come 

from not only AI, but a combination of human creativity and scientific 

curiosity.  For example, astronomers and computer scientists from the 

University of Warwick used machine learning to analyze old NASA 

exoplanet data. They trained an algorithm by having it review 

information collected by the Kepler Space Telescope from its 9 year 

mission. Once the algorithm learned to tell the difference between 

real planets and false positives, they used it to check data that hadn't 

been confirmed yet. And th  at's when it discovered 50 new 

exoplanets! These planets  range in size from as large as Neptune 

down to smaller than Earth. Their orbits can be as short as a single 

day or as long as 200 days. Now that we know these planets are out 

there, AI lets astronomers focus on studying them more and 

inventing newer technology to see if they have life. It's pretty cool 

how AI was able to find these worlds just by sifting through old data. 

Who knows what else we might discover if we keep  using AI to 

explore the cosmos! The name of the study is Exoplanet validation 



Scott Rauvers 

 

 

 

 

16 

with machine learning: 50 new validated Kepler planets, and was 

published by David J Armstrong and collogues in August 2020. And 

in May 2023, scientists and astronomers from organizations like 

USRA and NASA found 69 additional exoplanets using advanced 

machine learning on Kepler data. The study was called Exoplanet 

validation with machine learning: 50 new validated Kepler planets.  

 

AI’s Limitation is its lack of a Soul  

 The human soul evolves and grows 

by learning from mistakes. When we 

mess up, we can reflect on what went 

wrong and improve. But computers 

can only fix errors - they'll never be 

responsible for their actions or be 

able to learn to take responsibility for 

them. This is because humans taking 

responsibility for their actions is the 

highest form of soul evolution. That 

means machines will never be able to develop a soul like humans. 

People can find real meaning through their experiences. It's part of 

how we think creatively. In the future, maybe AI will help with giving 

humans deeper levels of creativity.  

    Technology makes creating things and learning hard stuff faster 

and easier. However, AI won't be able to fix errors when used as a 

teaching mechanism. If the first AI teacher makes errors, another AI 

machine won't be able to correct its mistakes because it cannot 

understand enough of the error to explain to the AI teacher where it 

is going wrong. It takes clear comprehension and understanding to 

communicate errors clearly. A computer may teach us how to 

generate a wormhole, but people still need to grasp an 
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understanding of how to use it and explain to other people why it 

works. 

   Artificial intelligence and human creativity both represent 

important forces that will shape many industries going forward. While 

competition between the two exists, significant potential remains for 

collaboration between these two.  

   Debate regarding artificial intelligence versus human creativity is 

ongoing. As exploration of artificial intelligence and human creativity 

capabilities continues, new and innovative ways for working together 

to achieve shared objectives will likely end up being developed. 

While artificial intelligence has made considerable progress 

generating realistic art, music and poetry, some argue it remains 

incapable of fully explaining things clearly and accurately without 

error or comprehending the intricacies of human emotions. This 

raises the question of whether artificial intelligence can truly replicate 

human creativity or if humans will always retain an advantage in this 

domain. Ultimately, the end result may be humans guiding artificial 

intelligence so that it enhances and improves their creative and 

explorative potential. 

 



 

 

 

 

18 

Chapter 1 

Portals Unseen: The Mystery of Wormholes, Dark 

Matter and Black Holes 

 

Holographic Wormhole Created Using a Quantum Computer 

A 2022 research paper published by Nature titled: Traversable 

wormhole dynamics, researchers used a number of tiny quantum 

computer chips to simulate a holographic wormhole. On the chips 

were quantum bits, or qubits, that were manipulated to make a 

wormhole kind of hologram appear, which they were than able to 

send information through. The team was led by Maria Spiropulu from 

Caltech. They used Google's quantum computer in Santa Barbara to 

run this "wormhole teleportation protocol" as an experiment. 

Spiropulu called it the first ever "quantum gravity experiment on a 

chip." They even beat out some other physicists who were trying to 

do the same thing using IBM and Quantinuum's quantum computers.  

 

How Wormholes Work  

Wormholes are a feature that Einstein 

predicted in his theory of general relativity. 

Basically, really massive objects like planets 

and stars can actually warp and bend space 

and time around them. If something is heavy 

enough, it can warp space so much it creates 

this funnel shape that not even light can 

escape from - we call that a black hole. It's 

possible that two really massive black holes that are far away from 

each other could actually connect together through this warped 

space-time. Almost like their funnels are facing each other and joined 
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up. If that happened it would create this shortcut through space and 

time connecting the two black holes - that's what we call a wormhole.  

 

Wormhole Stability 

When you have a lot of mass, it warps space and time around it. The 

more mass, the more extreme the warping. That's what black holes 

are - places with such strong warping that not even light can escape. 

It's thought if an object gets massive enough, the other forces can't 

support it anymore and it collapses into a black hole. That could be 

one end of a wormhole.  Some solutions to Einstein's theory of 

relativity allow for wormholes where the mouths are black holes. The 

idea of wormholes is they could act as shortcuts through the 

universe. If you were going to make a wormhole, the first problem is 

stability - the any artificially created wormhole would collapse 

quickly. You'd need some weird "exotic" matter to hold a wormhole 

open, but we don't know if that exists. Relativity predicts wormholes, 

and more recent research found wormholes with exotic matter could 

stay open longer. Exotic matter has negative energy and pressure to 

hold a wormhole open because exotic matter (AKA dark matter) acts 

as the opposite of gravity, creating anti-gravity like effects.. If a 

wormhole had enough exotic matter, whether natural or added, it 

could theoretically transport information or people through space in 

a matter of minutes or seconds.   

   There are also wormholes at the 

microscopic level.  For example primordial 

wormholes are predicted to be 

microscopic, around 10-33 centimeters.  

You would have to be shrunk down to the 

size of an atom to travel through these 

wormholes. Wormholes may also connect 
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different universes. And if one end was moved just right, 

astrophysicist Eric Davis says you could use a wormhole to travel 

through time as well as space using exotic matter to stabilize the 

wormhole. 

 

Using Black Holes to Make a Wormhole 

At first glance, both entanglement and wormholes seem like they 

could get around Einstein's rule that nothing can travel faster than 

light. But both ideas have issues. Entanglement can't be used to send 

signals faster than light because you can't control what happens 

when you measure the first particle, so you can't choose the state of 

the far away one on purpose. Similarly, you can't zip through a 

wormhole because there's no way to escape the black hole on the 

other end. Still, there is a connection between the two ideas. In June, 

Juan Maldacena from the Institute for Advanced Study in New Jersey 

and Leonard Susskind from Stanford University in California thought 

about entangling the quantum states of two black holes. They then 

imagined pulling the black holes apart from each other. When you do 

that, they argued, a real wormhole forms between the two black 

holes. 

Researcher Ben Kain whose team at the College of the Holy Cross 

wrote the paper Probing the Connection between Entangled Particles 

and Wormholes, came up with a simulation model looking at the 

possible connection between quantum entanglement and 

wormholes. Their model simulates two entangled particles that are 

connected by a wormhole. Ben states his team has been looking at 

these things called Dirac stars. Fermions, which follow Dirac's 

equation when you include general relativity, can form star-like 

structures where the fermions hold their shape just through their 

gravitational interaction. The normal models of stars, which are made 

up of fermions, don't fully account for general relativity.  Fermions 
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also interact with gravitons, which we shall cover in more detail in 

Chapter 2. Ben and his students coded up some simulations of these 

Dirac stars and found that if you add an electric charge to these Dirac 

systems, they could actually contain wormholes. John G. Cramer's 

paper titled: Fermionic Transversable Wormholes covers this in 

greater detail. 

 

What does Entanglement Mean? 

So entanglement is this weird thing 

where quantum particles are linked in 

such a way that messing with one 

instantly affects the other, no matter 

how far apart they are. It's all because 

of those bizarre quantum laws that 

govern tiny particles. See, a tiny particle 

like an atom can be in two opposite 

states at the same time. For example, 

an atom can spin both left and right - 

up and down - simultaneously. But this two-way spin only lasts until 

you check which way it's spinning. Then it "picks" just one option, 

either up or down.  

    You can entangle two atoms so they both spin two ways at once, 

but their spins are perfectly matched. So if one points up, the other 

points down. And get this - if you check the first atom and see it's 

spinning up, the second atom will instantly spin down too. Even if it's 

light-years away!  

 

Using Wormholes to Travel through Time 

According to astrophysicists at Princeton, it's 

definitely possible to travel through time using really 
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fast speeds or high distances. For example a Russian astronaut spent  

over 800 days in space traveling at almost 18,000 miles per hour. 

While he was up there, time actually passed a tiny bit slower for him 

compared to those of us on Earth. By the time he returned, he had 

aged just 1/48 of a second less than people on earth. It gets even 

crazier the faster you go. If he had traveled to a star 650 light years 

away at 99.995% the speed of light, then returned, he would have 

only aged 10 years but everyone on Earth would be over 1,000 years 

in the future!  

     In the science fiction series Stargate SG-1, the episode titled: A 

matter of time which aired on January 29, 1999, the team is trapped 

on a planet that happens to fall victim to a newly formed black hole 

nearby.  The video feed from the planet is able to be seen by the 

team on earth.  However the video appears to the team on earth to 

be frozen. This is due to the effect of time dilation caused by the 

black hole, causing the video feed to have become red shifted.  They 

are able to see the team live again on the 

video feed by adjusting the video to 

display a shorter wavelength. After 

making these adjustments they find that 

11 frames (less than half a second) have 

gone by in the last six minutes. This is a 

perfect example of what you would need 

to do if you wanted to place a camera 

near a black hole and watch what was 

going on.  

      

Using a Wormhole to Travel backwards through Time 

So going really fast lets you travel forward in time. But can you go 

backwards? Well, this scientist named Kurt Gödel actually showed 

that general relativity allows for traveling to the past too, through 
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these things called "closed timelike curves."  

Another scientist named Kip Thorne started looking into whether 

wormholes could let you do the same thing. If one end opens in the 

past, you could theoretically go through the mouth of the wormhole 

in 1999 and come out at the other end in 1899. The journey through 

this type of wormhole would feel totally normal - you'd just see space 

the whole time. And time would still move forward one second per 

second for you. It's just that where you end up in spacetime might be 

in your own personal past compared to the rest of the universe. The 

big challenge is that to make a wormhole possible in the first place, 

you need this thing called "negative energy." Without that, the 

wormhole would instantly collapse. So while wormholes could allow 

time travel, actually building one is extremely difficult with our 

current understanding of physics. 

 

What does a wormhole look like on the outside and inside? 

A wormhole from the outside would just look like two black holes 

hanging out in different places in space and time. And even if you 

went inside what's called the "throat" of the wormhole, it would look 

pretty similar to being in a black hole. As you went through it, you'd 

see a spherical hole in 3D leading into this weird four-dimensional 

"tube" shape kinda like a spherical tunnel.  

 

How to Make a Wormhole Using Dark Matter 

A new science paper is suggesting that adding a little dark matter to a 

supermassive black hole could create a wormhole. Dr. Konstantinos 

Dimopoulos, a physicist at the University of Lancaster, thinks that at the 

center of some galaxies - where gas and dust burns really bright around 

a huge black hole - the powerful magnetic fields shooting out from the 

black hole's jets could affect how dark matter behaves. As the bright 
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galactic center swirls around, Dr. Dimopoulos is claiming that one type 

of dark matter especially, made up of theoretical particles called axions, 

would be impacted. Dr. Dimopoulos explained that when squeezed 

inside the swirling center of a galaxy, the strong twisting magnetic fields 

could make it act very weird. This may cause it to switch to having 

negative energy. In his paper, Dimopoulos points out that, because of 

their strange connection to electromagnetic fields, axions can take on an 

apparent mass that gives them a negative contribution to their energy. 

Dimopoulos then estimates how strong an electromagnetic field needs 

to be to turn axions into exotic matter and finds that around 

supermassive black holes the conditions would be just right. He states 

that axionic dark matter might keep wormholes open and passable. 

When this dark matter is around a huge black hole at the galaxy's 

center, all three things - the supermassive black hole, the spiral 

magnetic fields from its jets, and the axionic dark matter - could 

combine to form a wormhole. The presence of this negative density 

matter and its strong magnetic fields force wormholes to appear in the 

centers of active galaxies. Hence if dark matter is axionic, it is easy to 

conjecture that an advanced 

civilization may generate an 

artificial spiral magnetic field with 

the right traits to change how the 

local dark matter behaves,  and in 

turn create a stable wormhole. This 

could also become a way to achieve 

interstellar travel as well as time 

travel. It also means that the center 

of some galaxies may be the 

entrance to a wormhole that may 

connect two universes or parallel 

universes.   
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MIT’s Time Reversal Machine 

MIT is working on some pretty interesting stuff. Apparently their 

physicists have built this machine that can like, reverse time on atoms 

kinda? It can't actually let people travel through time but it can 

manipulate atoms in a way that makes them go backwards. The idea is 

that it could help them find evidence of dark matter, which I'm pretty 

sure is something we know exists but don't fully understand yet. It could 

also really improve how accurate our atomic clocks are, like making 

them more precise by a factor of 15 which would put them at being off 

by less than 20 milliseconds. Pretty wild! It does this by copying how 

one atom evolves onto another atom, and then forces the second atom 

to de-evolve. This shows all the changes the atom went through as it 

heads back to its original state. When they measure the differences in 

phases they see clear evidence that a quantum change happened at a 

certain point. This lets them get past the Standard Quantum Limit, which 

is basically the limit of how precisely we can measure the oscillations of 

atoms. Their machine helps improve on that by using this time reversal 

process. The study was published in July 2022 and is titled: Time-

reversal-based quantum metrology with many-body entangled states. 

 

What is Dark Matter? 

Our universe is composed of 70% dark 

energy (which causes the universe to 

expand) and 5% visible matter. The 

remaining 25% is dark matter. The main 

idea is that dark matter is made of really 

tiny particles created back around 14 

billion years ago at the start of everything 

with the Big Bang. Scientists call the things they think make up dark 

matter "weakly interacting massive particles", or WIMPs for short. We 

haven't seen them yet but that's what most people think dark matter 
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is made of based on all the evidence we have. Dark matter doesn't 

interact with light or electricity at all, which normal matter does. This 

means dark matter doesn't reflect light or give off light, which makes 

it almost impossible to see directly. Scientists have only been able to 

tell dark matter is there because of the way it seems to pull on 

regular matter as it interacts with gravity. Its gravitational pull is the 

only reason we know dark matter exists at all.  This is because dark 

energy pushes galaxies apart and dark matter pulls galaxies together. 

Scientists have suggested things like exotic particles or tiny black 

holes are possible candidates for dark matter.   

Theories state millions of dark matter particles are passing through 

your body each second, so viable candidates are only those particles 

that can pass through matter without leaving a noticeable trace.  

Neutrinos are one possible candidate for dark matter. Calculations 

estimate their relic abundance since production in the big bang, at 

approximately 55 million per cubic meter of space, so if any of the 

three neutrino types weighed about one hundred-thousandth (10-8) 

as much as a proton, they would account for dark matter. Although 

recent experiments provide strong evidence that neutrinos have 

mass, current data indicates they are too light to be dark matter, 

falling short by a factor of over one hundred. 

Another promising proposal involves supersymmetric particles, 

especially the photino, zino, and higgsino (partners of the photon, Z, 

and Higgs boson). These are the most evasive of supersymmetric 

particles—they could pass nonchalantly through the entire Earth 

without any effect on their motion. Physics estimates, 

based on calculations of how many of these particles 

would have been produced in the big bang 

and survived to present, indicate they would 

need mass on the order of 100 to 1,000 

times that of the proton to account for 
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dark matter. Intriguingly, various studies of supersymmetric particle 

models and superstring theory arrived at the same mass range 

independently of dark matter or cosmology considerations. This 

coincidence would be puzzling and completely unexplained, unless 

dark matter consists of supersymmetric particles. Consequently, 

searches for supersymmetric particles at current and future particle 

accelerators may yield more likely candidates of dark matter. 

The Hubble Telescope has found that supernova 1997ff, which is 

located 10 billion light-years away, proved the existence of dark 

energy. To find dark energy we need something a little more 

advanced. SNAP is a satellite telescope project that Lawrence 

Berkeley Laboratory is working on. It would be able to observe 

supernovae from space, like 20 times as many as previous ground 

telescopes.  Continuously surveying 20 square degrees of the 

celestial sphere, the Supernova Acceleration Probe (SNAP) is poised 

to unveil and precisely quantify 2,000 type Ia supernovae annually, a 

magnitude surpassing by 20-fold the tally of these distinct 

cataclysmic events -- pivotal indicators in the enigma of dark energy 

-- unearthed over a decade of terrestrial exploration. Not only could 

it verify that dark energy makes up about 70% of the universe, but it 

could pin down the exact nature of dark energy more precisely.  

 

Using Dark Matter to Stabilize a Wormhole 

Normally wormholes are thought to be really 

unstable and would collapse really quickly. In a 

2024 research paper published by Oliver Denis 

titled: Theoretical Possibility of Quantum 

Stabilization of Traversable Wormholes, he states 

wormholes can be stabilized by using ideas from 

quantum mechanics. He suggests that by using dark matter and dark 

energy, which some think of as negative mass and negative energy 
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that's tied to how much information the universe has, we can stabilize 

these wormholes. This is different than the original models postulated 

by physicists Morris and Thorne because it includes quantum effects. It 

provides a good source for this "exotic matter" that's needed to prevent 

the wormholes from collapsing. The paper looks at how stable the 

wormholes would be and how much information they could hold, 

considering the new calculation of vacuum energy based on the amount 

of information in each "bit". This new calculation makes the wormholes 

seem more possible given the limits of our universe. It also explores the 

connection between dark energy, which fuels the expansion of the 

universe, and the vacuum energy of empty space. This highlights how 

important traversable wormholes could be for cosmology, especially 

how the universe expands. In the end, figuring out how to stabilize 

wormholes using quantum mechanics seems like a big step forward in 

physics.  

 

Entanglement and Wormholes 

Kristan Jensen from the University of Victoria in Canada and Andreas 

Karch from the University of Washington were imagining a quark and 

antiquark pair that exist normally in our 3D space. They described in an 

article how the two particles would rush away from each other at close 

to the speed of light, making it impossible to communicate between 

them. The researchers thought of our 3D space as being on the 

boundary of a hypothetical 4D world. In 3D, the entangled pair would 

be connected by a kind of conceptual string. But in 4D, that string would 

become a wormhole. Then Julian Sonner from MIT built on the work of 

Jensen and Karch. He pictured a quark-antiquark pair popping into 

existence in a strong electric field, which would then send the oppositely 

charged particles speeding off in opposite directions. Sonner also found 

that the entangled particles in 3D were linked by a wormhole in 4D, as 

he described in his own paper.  

   To obtain these results, Jensen, Karch, and Sonner used something 
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called the holographic principle. This idea says that a theory describing 

gravity in a given space is equal to a theory without gravity in a one-

dimension-lower space that makes up the boundary of the original 

space. In other words, black holes inside the 4D space and a wormhole 

between them are mathematically the same as projections of them 

existing on the 3D boundary. These projections would 

act like basic particles following the rules of 

quantum mechanics without gravity, 

connected by a string. "The 

wormhole and entangled pair don't 

live in the same place," Karch said. 

But mathematically, they are 

equivalent. However, some people 

aren't sure how big of an insight this 

really is. Susskind and Maldacena note that 

in both papers, the original quantum particles 

are in a space without gravity. In a simplified 3D model of 

our world without gravity, there couldn't actually be any black holes or 

wormholes. So connecting it to a wormhole in a higher dimension is just 

a mathematical analogy, The wormhole-entanglement equivalence 

makes sense in a theory that includes gravity.  This also explains why 

wormholes that are artificially made are prone to collapse due to gravity 

wanting to close the mouth of the wormhole.  

 

As above so below. What happens at the Micro happens at the Macro 

As stated on the Emerald Tablet of Hermes Trismegistus, ―as above, 

so below‖.  This is just starting to be realized in physics where the 

world’s first wormhole may have been found in outer space. A May 

2022 Forbes Magazine article titled: Have Scientists Really Found 

Wormholes Through Space-Time?, says scientists discovered weird 

ghostly rings in outer space. They're calling them "Odd Radio Circles" 
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or ORCs.  Just 5 have been found with the first discovered in 2019 at 

the Australian Square Kilometre Array Pathfinder radio telescope 

array.  

   Another scientific research team used 

a huge radio telescope in South Africa, 

named MeerKAT, to get the clearest 

picture yet of the first one they ever 

found, which they nicknamed ORC1.  

Some Russian scientists had the idea 

that maybe they could be like the 

openings of wormholes. The researchers 

published their findings in a study called 

"MeerKAT uncovers the physics of an 

odd radio circle." It was led by Ray P Norris and their crew and came 

out on March 24th, 2022. They included the image the telescope 

captured and it is shown in the corresponding picture. 

 

Looping Space Time at the Quantum Level   

So quantum mechanics provides the operating manual for things 

happening at really small scales, like 10 to the negative 30th 

centimeters. At that scale, space and time might fluctuate randomly. 

In physics these are called quantum fluctuations. These fluctuations 

could possibly create closed time-loops. One physicist, John 

Friedman from the University of Wisconsin-Milwaukee, says we might 

expect this. He says there's no mathematical proof you can't have 

macroscopic closed time-loops. In 1998, Gott and another scientist 

named Li-Xin Li published a paper. They argued closed time-loops 

were not just possible, but were needed to explain the beginning of 

the universe. Just like the standard big bang model, their universe 

starts with inflation. This is where a mysterious energy field caused 

the early universe to expand super fast. Many think inflation created 



The Quantum Multiverse: Journeys Through Parallel Earths, 
 Higher Dimensions, Wormholes and Dark Matter 

 

 

 

 

31 

lots of other universes besides ours. Gott says inflation is hard to stop 

once it starts. It makes an infinitely branching tree of universes. Ours 

is just one branch. But where did the trunk come from? They said one 

of the branches could loop around and become the trunk. A simple 

sketch of their self-starting universe looks like the number 6. The 

spacetime loop is at the bottom. Our present universe is the top part. 

Gott and Li thought inflation let the universe escape the time loop 

and expand into what we see today. General Relativity doesn't seem 

to rule out closed time-loops. It wouldn't be too crazy if you could 

make a traversable wormhole and move one end really fast and far. 

This could make the ends not match up in your original frame of 

reference. Again, general relativity doesn't forbid this either. 

 

Is our Universe Rotating?  

The concept of a rotating universe was first introduced by Gödel and 

has been expanded upon by a research paper titled: Is The Universe 

Rotating? By S. C. Su and M. C. Chu. Electrons rotate around the 

nucleus of an atom, the planets rotate around our sun, our sun 

rotates around the milky way galaxy.  Therefore because rotation is 

occurring at both macro and microcosmic levels, I hypothesize that 

our universe is also rotating. The only reason we can't see or feel it is 

because gravity is stuck with this rotation.  Hence a force that exists 

outside our universe may causing it to rotate as a single entity, or our 

universe exists in the middle of some hyper-large black hole or is 

being pulled towards it or the expansion of the universe is causing it 

to rotate. Hence finding the angle the universe is expanding may 

cause us to find out its rotation.  

 

Enlarging Microscopic Wormholes 
So some physicists have proposed that tiny microscopic wormholes 

may actually exist all throughout space and time because of the 

normal quantum fluctuations in gravity. If that turns out to be true, 
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the challenge would be to make one big enough to walk through. A 

few ideas have been suggested for how we might do that. Physicists 

have talked about creating huge wormholes as an engineering 

project by using Einstein's general theory of relativity. Since space 

and time react to matter and energy, being able to control matter 

and energy could allow a region of space to spawn a wormhole. 

Research has shown that certain kinds of tears in space might be 

possible, but we still don't know if those openings could relate to 

creating wormholes. Physicist Matt Visser calculated that it would 

take about as much energy as the sun produces over 10 billion years 

to sustain a one-meter wide wormhole.  

    A number of physicists, including Stephen Hawking, have 

proposed that vacuum fluctuations - the uncertainties occurring in 

empty space at the quantum level - may destroy a wormhole as it's 

forming if you tried to use it as a time machine. At the moment time 

travel through the wormhole becomes possible, a damaging 

feedback process could occur, kind of like the loud screeching heard 

from speaking into microphone that is placed too close to a 

loudspeaker. Fluctuations from the future could pass through the 

wormhole to the past, then travel through regular space and time to 

the future, enter the wormhole again, and return to the past in 

endless loops filling it with more and more energy. Presumably all 

that intense energy buildup would destroy the wormhole. Theoretical 

research suggests this could happen, but doing the actual 

calculations really strains our current understanding of general 

relativity and quantum mechanics in curved space. Hopefully 

advances in string theory in the future may clarify this further. 
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The Sagittarius A Black Hole 

Our home galaxy, the Milky 

Way, contains a 

supermassive black hole at 

its core, but direct 

observation had eluded 

scientists for decades - until 

now. The Event Horizon 

Telescope, supported 

through grants administered 

by the National Science 

Foundation, has provided humankind's inaugural visual of our 

galactic black hole, designated Sagittarius A. The image is pictured. 

 

How to Make a Black Hole 

While black holes are typically conceptualized as immense cosmic 

structures, theoretical models derived from general relativity have 

long suggested the possibility of generating microscopic black holes 

by applying immense compression to extremely small volumes of 

matter. Previous research established that no known compression 

mechanism, whether natural or mechanical, could achieve pressures 

sufficient for terrestrial black hole production. Conventionally, 

astrophysical models only support black hole formation through 

gravitational collapse exceeding the counteracting forces of nuclear 

fusion within enormously massive dying stars. However, some 

hypotheses posit gravity may demonstrate intrinsically stronger 

small-scale effects than previously understood. If valid, such theories 

could lower the compression thresholds required to artificially create 

microscopic black holes. Analysis indicates the extraordinary energies 

attained by the Large Hadron Collider may permit the creation of 
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fleeting black holes through the collisions of subatomic particles that 

are accelerated to the proper velocity. Observation of such micro 

black holes, despite their predicted rapid Hawking evaporation, could 

fundamentally advance theoretical frameworks encompassing some 

of the most speculative cosmological ideas yet proposed. 

 

Microscopic Black Holes from Cosmic Rays 

Scientists speculate that cosmic rays / cosmic neutrinos may be 

creating tiny black holes. In their paper titled: Black holes from 

cosmic rays, Alfred and Jonathan state that high energy particles we 

detect coming from space could actually form microscopic black 

holes in our atmosphere. We've known about cosmic rays for over a 

hundred years now thanks to some early work by Victor Hess. They're 

just high energy particles streaming through space and constantly 

hitting our air. When they do, they cause showers of billions of other 

particles. We don't fully know yet what all is in cosmic rays but it's 

thought things like protons accelerated from supernova explosions 

are in there.  

    A detector in Utah called Fly's Eye actually saw a single particle 

with energy equal to 30 billion proton masses! That's an insane 

amount of energy, like 100 million times what our big collider can 

make. But where such high energy stuff comes from, nobody knows. 

Anyway, Alfred and Jonathan proposed that if gravity is amped up at 

tiny sizes, rays with energy that huge could smash into our air and 

briefly form itsy bitsy black holes. These wouldn't be dangerous 

though. They would behave like the mini black holes made in our 

particle colliders; they'd just fall apart instantly in a flash of particles. 

Perhaps some of these particles are coming from the center of our 

Milky Way Galaxy, or are accelerating certain particles to such exotic 

speeds.    



The Quantum Multiverse: Journeys Through Parallel Earths, 
 Higher Dimensions, Wormholes and Dark Matter 

 

 

 

 

35 

   To look for evidence of these, researchers want to analyze data 

from detectors like the Pierre Auger Observatory. Its array covers an 

area about the size of Rhode Island. Hopefully it will spot around a 

dozen of these signatures over a year if extra dimensions exist down 

to around 10-14 meters. Finding them could open a window into 

some major theories about extra dimensions, black holes and 

quantum gravity. There's also a chance future machines like an 

upgraded Large Hadron Collider may generate teeny quantum black 

holes through proton crashes, but only if gravity can be strengthened 

at short lengths. This could happen through something called the 

braneworld scenario.  

 

Where to Get Dark Matter 

 

Dark Matter from Meteorites 

When meteors enter Earth's atmosphere they leave behind this thing 

called ionization deposits. These deposits leave free electrons and 

charged atoms that can conduct electricity. To detect these, radar 

waves from meteor tracking equipment bounce off these free 

electrons and get a signature reading. Scientists think dark matter 

particles might also leave electrons behind when passing through. So 

in theory, the radar could bounce off those electrons too. This means 

Earth's atmosphere could act as a huge detector for dark matter. So 

in the future scientists may be able to modify existing meteor 

detection radars to search for dark matter alongside meteorites. 

Scientists are also starting to use Asteroids to search for dark matter 

by looking at anomalous motion in their orbits. I will be the first to 

hypothesize here that the asteroids Europa and Eros have either dark 

matter or fields of it nearby. I also want to be the first to hypothesize 

that The Perseid meteor shower, which occurs in August of each year, 
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may also contain dark matter or have some sort of interaction with it.  

 

Dark Matter in the Rings of Saturn 

In a research paper titled: On the 

possible implications of Dark 

Matter in the rings of Saturn, that 

was published in October of 2022 

by Alexandre Ciulli and Sorin 

Ciulli, the authors state that the 

rings of Saturn and possibly 

Neptune may be possible candidates for dark matter. Other scientists 

suggest dark matter is bound up in balls in the planet Neptune. It is 

also interesting to note here that in the science fiction movie 

Interstellar, which was released on November 5, 2014, the wormhole 

the characters travel through happens to be located near the planet 

Saturn.  In Roman mythology Saturn is known as the god of time and 

that out of all the planets in our solar system Saturn takes the longest 

to orbit our sun, taking approximately 30 years to do so.  Saturn's D-

ring contains protons that have energies up to several giga–electron 

volts and are thought to come from galactic cosmic rays (A. Kotova et 

al. Dec 2018). 

 

Does the Planet Saturn cause Solar Flares on our Sun? 

Researchers using AI looked at 40 years of data regarding the planet 

Saturn and found a relationship between Saturn's  heliocentric 

ecliptic longitude and solar flares on the sun in our solar system. 

While there have been many studies determining if Saturn causes 

sunspots, almost all these studies showed a negative correlation.  

However this study is the first to find a relationship between solar 

flares and the planet Saturn. The name of the study is Planetary 

statistics and forecasting for solar flares, and was published in June 
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2020 by Eleni Petrakou and Iasonas Topsis Giotis. I am going to be 

the first here to hypothesize that one part of the mechanism that 

causes solar flares in our sun is dark matter interacting via Saturn and 

our Sun via entanglement.  I propose this because the dark matter in 

the rings of Saturn may undergo an expansion / pressure effect 

during certain orbits which in turn perturbs the dark matter in the sun 

as it orbits our Milky Way, causing solar flares.  I also speculate that 

as our solar system orbits the milky way at 828,000 km/hr the 

gaseocus planets Saturn and Neptune soak up dark matter.  As they 

rotate around the sun, they eject or disperse the dark matter where 

the sun soaks up the dark matter, where it eventually settles into the 

center of the sun. 

 

How to Obtain Dark Matter from our Sun 

Besides the rings of Saturn, elusive dark matter particles may also be 

hiding deep inside the sun! Researchers are using the IceCube 

detector buried in Antarctica to find them.  The core of the sun is 

super dense - over 20 times denser than iron. And for billions of 

years, our sun has been swimming through the sea of dark matter as 

it orbits around the Milky Way. With all that time and density, the 

dark matter particles could have slowed down and sunk down into 

the very center of the sun. And now they just sit there, for years and 

years, until they bump into a regular particle. When that happens, if 

the dark matter is heavy enough, it can break apart into a shower of 

more normal particles we know. Most would get trapped in the fiery 

center of the sun. But one type called neutrinos can actually escape.  

    Our sun naturally makes neutrinos during its nuclear fusion. But 

what if some dark matter down in the core was decaying too? That 

could create extra high-energy neutrinos. And that's what we might 

see in the IceCube detector in Antarctica - evidence that dark matter 
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is really down in the sun's heart! Some cosmological models where 

cosmic strings make fluctuations in hot dark matter have promising 

features for how structures form. Examples include where neutrinos 

are 20% of the dark matter and the rest is cold dark matter fit into 

these models. Some ideas for harvesting dark matter from our sun 

include creating a spaceship with a hull that is resistant to extreme 

temperatures and than using a sort of sponge that adheres to dark 

matter.  

 

xions  

Scientists think that dark matter particles called axions could be 

coming from the center of the Sun. Axions were originally proposed 

in the 1970s to help explain why the universe has so much regular 

matter compared to antimatter. These axions should form deep 

inside the Sun and then interact with the Sun's magnetic fields on 

their way out, causing flares that glow really bright as X-rays. A 

research team led by Konstantin Zioutas from 

the University of Patras in Greece says they 

might have solved some issues with this idea. 

In their version, the first X-rays from the axions 

would ionize the nearby matter. The electrons 

released would then scatter any later X-rays, 

explaining why the photons don't seem to go 

in one direction when leaving the Sun.  

 

Gravity and the Event Horizon 

In the science fiction television show Stargate SG-1, the episode 

titled: 1969, which aired February 3, 1999, the team is accidently sent 

back in time when a solar flare occurs as the stargate is activated. To 

get back home, they have to open the stargate at the exact moment 

a solar flare occurs. They get the exact date and time of a future solar 
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flare from a person before they went on their first journey. They had 

met this person in the past as a younger person. They do get home, 

however, they end up travelling a few seconds too early, which 

causes the team to travel into the far future where an advanced 

technology sends them back to their own time.  To put this into a 

physics concept, a "lensing effect" may have taken place due to the 

event horizon of the Stargate. An event horizon around a large mass 

captures light that passes through it, distorting space-time around it. 

This causes light to be redirected through what’s called gravitational 

lensing. Once the stargate was connected to a planet that is near a 

black hole, the warping of space-time happens before the 

gravitational field, not because of it. Hence the stargate wormhole 

itself isn’t curved back in time, but being so close to the event 

horizon meant it sort of displaced them in time.  

 

Cosmic Rays and Dark Matter 

Some cosmic rays are likely accelerated during supernova explosions, 

while others may be produced as matter gets sucked into the 

supermassive black holes at the center of many galaxies. One 

interesting idea is that some cosmic rays could be made when 

hypothetical dark matter particles decay. This may be happening 

according to measurements from the AMS and PAMELA space 

missions, since we know there are way more high-energy positron 

cosmic rays out there than expected from typical models of particle 

astrophysics. An electron that travels backwards in time is known as a 

positron. Also, high-energy antiprotons could be formed by dark 

matter. The source for ultra high energy cosmic rays that enter earth 

has been proposed to come from the decay of super-heavy dark 

matter as published in a paper titled: Ultra high energy cosmic rays 

from super-heavy dark matter, that was written by A.D. Supanitsky  
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and G. Medina-Tanco in 2019.  

 

Are Wormholes Subject to Quantum Entanglement? 

So the idea that wormholes and quantum physics, specifically this 

thing called entanglement where two particles can stay connected 

over long distances, might be connected was first proposed in some 

theoretical research by Juan Maldacena and Leonard Susskind in 

2013. They were thinking that wormholes (or "ER") were like 

entanglement (also known as "EPR"). Basically this established a new 

kind of link between gravity and quantum physics in theory. "It was a 

pretty bold and poetic idea," says Spiropulu from Caltech, about that 

ER = EPR work. Then in 2017, this guy 

Jafferis and some of his colleagues 

extended that ER = EPR idea to not 

just wormholes but wormholes you 

could actually travel through. They 

came up with this scenario where 

negative repulsive energy could hold 

a wormhole open long enough for 

something to pass through from one 

end to the other. The researchers 

showed that this gravitational description of a traversable wormhole 

is like a process called quantum teleportation. In quantum 

teleportation, which has been shown to work over long distances 

using fiber optics and wireless technology, information gets 

transported across space using quantum entanglement principles. 

The latest research is showing how wormholes are equivalent to 

quantum teleportation. The Caltech team lead by Spiropulu explored 

the idea that information moving from one point in space to another 

can be described using either gravity language (the wormholes) or 

quantum physics language (quantum entanglement). "The 
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relationship between spacetime, quantum gravity and quantum 

entanglement is one of the most important questions in fundamental 

physics," says Spiropulu. "We're excited to take this step towards 

testing these ideas with quantum hardware." 

 

Superposition and the Multiverse  

In the quantum realm, the concept of superposition suggests that all 

possible outcomes of an event exist simultaneously. This leads to the 

idea that every possible permutation of events actually occurs, giving 

rise to the multiverse. The many-worlds interpretation posits that 

every quantum event leads to the creation of multiple universes, each 

representing a different outcome, offering a radical perspective on 

the nature of reality. In the realm of quantum mechanics, the concept 

of superposition allows for the existence of multiple states 

simultaneously, suggesting the potential for multiple parallel Earths. 

Observations of the cosmic microwave background radiation have 

provided insights into the structure and evolution of the universe, 

offering clues about the existence of parallel Earths. The cosmic 

microwave background is a residual radiation stemming from the 

primordial explosion known as the big bang. Various conjectures 

have surfaced, yet the predominant hypothesis appears rather 

implausible, hinting at the intriguing possibility of an adjacent realm 

beyond our own. 

String theory proposes the existence of a vast landscape of 

possible universes, each with its own unique configuration of extra 

dimensions and fundamental particles. Some theories suggest that 

parallel universes could branch off from our own due to quantum 

events, creating a new universe for each possible outcome and 

another theory proposes the existence of bubble universes, separate 

from our own, possibly having vastly different fundamental forces 



Scott Rauvers 

 

 

 

 

42 

and particles. In regards to parallel earths, alternate versions of our 

planet exist with historical, geographical, or evolutionary differences.  

 

Some questions you may ask: 

1. How can black holes be used to create wormholes? 

2. What is the theoretical possibility of quantum stabilization of 

traversable wormholes? 

3. Are entangled particles connected by wormholes? 

 

 



The Quantum Multiverse: Journeys Through Parallel Earths, 
 Higher Dimensions, Wormholes and Dark Matter 

 

 

 

 

43 

References  

  

1. Traversable wormholes supported by dark matter and 

monopoles with semiclassical effects. Farook Rahaman. May 

2023. 

 

2. Theoretical Possibility of Quantum Stabilization of 

Traversable Wormholes. January 2024. Olivier Denis 

 

3. Active galaxies may harbour wormholes if dark matter is 

axionic. Konstantinos Dimopoulos. April 2016. 

 

4. Linking solar bosonic dark matter halos and active neutrinos 

Ilídio Lopes. Oct 2023. 

 

5. Neutrinos from the Sun can discover dark matter-electron 

scattering. Tarak Nath Maity et al. Aug 2023. 

 

6. Detection of dark-matter-radiation of stars during visible 

sun eclipses. Klaus Volkamer. July 2003.  

 

7. Reconciling dark matter and solar neutrinos. J.T. Peltoniemi 

et al. Jan 1993.  

 

8. Exact solution of Kerr-like traversable wormhole in dark 

matter halo. Zhaoyi Xu. Mar 2023. 

 

9.  Informational Nature of Dark Matter and Dark Energy and 

the Cosmological Constant. Oliver Denis. Dec 2023. 

 

10. New Constraints on Macroscopic Dark Matter Using Radar 

Meteor Detectors. Pawan Dhakal. April 2023.



 

 

 

 

44 

Chapter 2 

 

Parallel Worlds Unleashed: Journeys Through 

Alternate Realities  
 

If you have ever watched the science 

fiction series Sliders (1995–2000), or 

the science fiction movies 

Tomorrowland (2015) and The One 

(2001), it gives you a good idea of 

what a Parallel Universe is. In 

Tomorrowland they enter a parallel 

earth by travelling in a rocket ship that enters earth’s atmosphere at a 

specific location and angle. Parallel universes, also known as alternate 

realities, are hypothetical self-contained planes that exist alongside 

our own reality. The concept suggests that there could be other 

universes with different physical laws, dimensions, and even different 

versions of ourselves. For example in one universe you are a Buddhist 

monk living in a remote mountain monastery and in another universe 

you are a high society billionaire.  

    The idea of parallel universes has been a recurring theme in 

science fiction and has captured the imagination of many. However, it 

also has roots in scientific theories, sparking debates about the 

nature of reality and the possibilities beyond our known universe. 

 

Is there any evidence that Parallel Universes exist? 

Laboratory experiments exploring quantum phenomena and the 

behavior of subatomic particles contribute to the scientific 

investigation of parallel universes. In the Pilot Wave Theory, parallel 
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universes may begin forming each time a subatomic particle goes 

through an interaction. Other theories state that Dark Matter in our 

Universe is part of a parallel universe. Also discoveries in astrophysics 

and cosmology, such as Dark Energy, have implications for the 

existence of parallel Earths and their potential interactions with our 

universe. According to the Canadian Center of Science and Education 

which published a paper in February 2017 titled: Hypothesis of the 

Hidden Multiverse Explains Dark Matter and Dark Energy, they stated 

that after analyzing data from the Planck and WMAP 

spacecrafts that our hidden Multiverse has a 

quaternion structure (pictured) which is 

comprised of four pairs of antiverses and 

universes. They state that dark energy 

and dark matter are other universes in the 

hidden Multiverse which exists apart from 

the universe we reside in. Sounds like 

science fiction, but these are the facts.  

In another study, a research paper titled: Symmetry of 

Cosmological Observables, a Mirror World Dark Sector, and the 

Hubble Constant that was published by Francis-Yan Cyr-Racine and 

colleagues on 8 May 2022, the authors state the existence of an 

unseen ―mirror world‖ in dark sectors that consists of new particles 

which are all copies of known particles, existing alongside our 

universe.  These particles interact with our world through gravity. This 

was also theorized in a 2018 paper written by Latham Boyle titled: 

CPT-Symmetric Universe, in which an ―anti-universe‖ exists alongside 

ours, which extends backwards through time. This universe is a 

duplicate of ours, and explains its relationship to dark matter.  

The inherent randomness of quantum phenomena suggests that 

the multiverse may encompass all possible outcomes, reflecting the 
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diverse nature of quantum events. The principles of quantum 

mechanics, such as superposition and entanglement, have led to the 

formulation of theories that support the existence of parallel 

universes. Quantum mechanics applies not just to electrons but to all 

types of particles, and it tells us not only about their positions but 

also their velocities, their angular moments, their energies, and how 

they behave in a wide range of situations, from the barrage of 

neutrinos now permeating your body, to the frenzied atomic fusions 

taking place in the cores of distant stars. Across such a broad scope, 

the probabilistic predictions of quantum mechanics match 

experimental data unerringly.  

 

Does Life in other dimensions differ from ours? 

The Movie Hellraiser (1987) and associated comic book series, is 

about a man living in Morocco named Frank Cotton who purchases a 

puzzle box which is reputed to open a door to a realm of 

otherworldly pleasure. When he opens it, he is subjected to beings 

known as Cinnabytes, who feed on energy caused by pain in order to 

gain pleasure and satisfaction from it. The Leviathan puzzle box is 

formed of an eight-sided diamond 

that has sharp points.` 

The opposite could also be true, 

there may exist universes where 

you eat ice cream and watch  

people hit home runs all day. This 

then delves into what type of being 

interprets actions that cause 

pleasure. In the case of Hellraiser, 

the beings need to watch others 

suffer in order to make them feel 

happy and satisfied. Thankfully we live in a universe that is content 
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with ice cream and home runs!  

 

Extra Dimensions and Parallel Universes 

Parallel Earths have been a recurring theme in literature, film, and 

television, offering imaginative explorations of alternate realities and 

their impact on human experiences. Artists and creators have used 

parallel Earths as a canvas for expressing diverse perspectives and the 

results of choices made. In the science fiction movie called The One 

(2001), it portrays a rogue Multiverse agent that is hunting down 

alternate versions of himself.  As he murders each version of himself, 

he gets stronger with each kill. As he comes to the very last version of 

himself, which is an LAPD cop, he comes up against resistance.  

Many major developments in physics have led scientists to think 

about different types of parallel worlds. Relativity, quantum physics, 

cosmology, unified theories, and more - they all point to the idea 

that our universe might be part of something bigger. There are 

various ways parallel universes could exist. Some might be far away in 

space or time. Others could be right 

next to us, just millimeters apart! And in 

some theories, the very concept of 

"location" doesn't make sense. The rules 

might be the same between universes, 

similar but evolved differently, or 

completely unique from what we know. 

It's pretty wild to imagine how vast 

reality could be! 

 

Early research into Parallel Worlds 

Early scientific research into at parallel worlds started in the 1950s 

when quantum mechanics was puzzling physicists. Quantum 
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mechanics theory describes the microscopic world of atoms and 

particles in a probabilistic way. We can predict the chances of 

different outcomes, but generally not which will actually happen. This 

was a big change from classical physics. Even weirder, after over a 

century no one has figured out why only one outcome happens in 

experiments, when the math allows for multiple possibilities. When 

we observe the world, we all agree on one reality. But the theory 

doesn't fully match up to that basic fact. Pretty fascinating stuff to 

think about, right? Reality could be much bigger than we realize! 

 

Consequences of Interacting with a Parallel Universe 

But if parallel universes 

were actually real, 

we'd have to be super 

careful about 

interacting with them. 

We'd need to think 

hard about how it 

could affect societies 

and individuals. There 

would also be 

important questions 

about making rules and governments to deal with all the ethical, 

legal and social implications. Exploring other Earths could lead to 

cool scientific discoveries and new technologies, but it may cause 

problems with how societies function and how they're run. 

Finding out about parallel Earths could really challenge how we 

see cultural norms and social issues like diversity and personal 

identity. It may even change how we view what it means to be 

human. The possibility of interacting with other worlds also brings up 

interesting ideas about cause and effect over time, time travel, and 
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whether historical events could have gone differently. And 

discovering parallel realities would raise ethical dilemmas about the 

consequences of messing with alternate worlds and how these 

impacts would affect our current civilization. 

 

How do Multiple Universes Form? 

The pilot wave theory, or the de Broglie-Bohm theory, serves as an 

elucidation of quantum mechanics positing that particles possess 

precise positions and adhere to clearly delineated paths under the 

guidance of a wave function. Within the realm of quantum 

entanglement, this theory implies that the wave function of 

entangled particles exerts a sway over their actions, enabling them to 

sustain a connection irrespective of spatial separation. Consequently, 

alterations in the state of one particle promptly reverberate in the 

state of its entangled counterpart, aligning with the entanglement 

phenomenon witnessed in quantum trials. So when particles interact, 

their wavefunctions overlap briefly. In quantum mechanics, once this 

happens those particles are forever linked - one wavefunction 

describes both particles at the same time. This is called "quantum 

entanglement." When scientists make a measurement, they're just 

triggering a chain reaction of entanglements starting with the particle 

hitting the detector, and ending with molecules in your brain moving 

to make you consciously aware of what happened. But the 

entanglements don't stop there. Every particle in the universe 

becomes entangled with every other particle, leading to one universal 

wavefunction that describes everything in the cosmos all at once. The 

wave function collapses instantly across the entire universe. As soon 

as you see the particle in one place, there's zero chance of finding it 

anywhere else immediately.  The wave function, representing the 

quantum state of a system, implies that all potential states exist 
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simultaneously, hinting at the coexistence of multiple universes. In 

summary, the role of observation in collapsing the wave function 

poses questions about reality and the potential influence of 

observers as they observe the multiverse.  

   Even with a universal wavefunction, randomness is still part of life in 

quantum mechanics. The math says that the wavefunction splits every 

time a quantum interaction occurs. Each split universe has one of the 

possible results. So if we send an electron through a screen with a 

50/50 chance of it going up or down, one universe has it go up and 

one has it go down. When we measure something, we think we're 

seeing what was already there. But with electrons, the very act of 

observing seems to create the reality. Einstein didn't buy it - he 

believed the moon would be there whether anyone looked at it or 

not. But scientists exploring the quantum were convinced that 

without observation, the moon's position might as well be a wave of 

possibilities. It's like the old debate about whether something exists if 

no one can see it. Newton thought space was real even if we couldn't 

touch or see it directly. His spinning water experiment showed space 

had observable effects. The quantum observer effect vs Einstein 

debate reminds me of that earlier argument between Newton and 

Leibniz. Both sides had valid points - it's tricky figuring out what's 

really real! 

The multiverse concept challenges traditional 

notions of probability, as every 

conceivable outcome of an event is 

realized across different universes, 

leading to a complex web of 

probabilities and those possibilities 

may depend upon observation. 

Quantum decoherence, the process by 

which quantum systems lose coherence, 
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raises intriguing questions about the relationship between quantum 

probabilities and the existence of the multiverse. The study of 

quantum decoherence provides insights into the stability and 

coherence of parallel Earths within the framework of quantum 

physics and may also lead to supporting evidence of the multiverse. 

Perhaps quantum decoherence is a method that is used to split of 

the multiverse. However by preserving quantum coherence across 

diverging universes we may be able to observe wave function 

collapse, perhaps witnessing a continuous branching of reality within 

the multiverse itself.  One of the main problems of detecting 

signatures of other multiverses is expansion. Our universe is 

expanding at such a rapid rate, we would need equipment that can 

outpace the rate of expansion in order to contact another multiverse. 

 

M-Theory 

I want to ensure you have a 

general understanding of M-theory 

at this stage in this book, as it is 

key to understanding the unifying 

framework that encompasses all 

coherent iterations of superstring 

theory. M-Theory involves higher 

dimensions and theoretical physics. 

Apparently there are theories 

about parallel universes and 

quantum mechanics that get into 

dimensions way beyond just the usual three we experience. And get 

this - string theory talks about there being as many as 11 dimensions! 

The smallest one according to M theory, the 11th dimension, is 

described as a place where literally anything you can think of or even 
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things your mind can't conceive are possible. And it says the basic 

units that make up everything in the universe are these tiny little 

strings. Pretty wild to think about dimensions where anything is on 

the table and strings are the building blocks. Makes you wonder what 

else could be going on out there beyond what we can see!  

This theory extends the principles of string theory by recognizing 

11 dimensions of spacetime, comprising 7 supplementary higher 

dimensions in addition to the conventional 4 dimensions. Advocates 

of M-theory contend that this 11-dimensional construct consolidates 

the five distinct 10-dimensional string theories, transcending their 

individual scopes. The inception of this concept was postulated by 

Edward Witten during a string theory conference held at the 

University of Southern California in 1995. Some versions of string 

theory propose the existence of multiple dimensions and universes, 

providing a framework for the concept of parallel Earths. 

 

The Eleven Dimensions  

Through recent analysis utilizing 

string theory equations, new 

insights have emerged regarding 

the dimensionality of the universe 

according to M-theory. Previous 

string theory work from the 1970s-

1980s had concluded the universe 

consists of nine spatial dimensions. 

However, further analysis has 

revealed the true number is one 

higher, at ten spatial dimensions 

or eleven standard spacetime dimensions.  

Similar to the findings of Kaluza that a five-dimensional spacetime 

universe can help explain electromagnetism, M-theory posits the 
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three spatial dimensions we observe may exist as a "brane" or 

membrane embedded within a higher-dimensional bulk spacetime. 

Some proposals suggest our universe could even be a hologram of 

phenomena occurring in this bulk. While these are speculative at this 

stage, they indicate our perceptions of reality may not encompass its 

full nature or extent. The concept of branes, or multidimensional 

membranes in string theory has implications for the existence of 

parallel universes, including alternate Earths. If you are wondering 

what a "brane" is it is covered in detail a few paragraphs on. Future 

work could explore alternative approaches. For example, by 

developing methods to manipulate particle flow as their confining 

spaces or pressures are reduced, it would allow for a way to control 

their motion. This may offer new insights compared to traditional 

force-based paradigms. 

So the main idea is that our three-dimensional universe that we 

inhabit is actually just a "brane" that exists within a higher 

dimensional space called the "bulk". If the extra dimensions are really 

small and compact, then they would just be part of our universe and 

there would be no distinction between the brane and bulk. But some 

physicists think the extra dimensions could be much larger. In these 

models, our universe would literally be like a three-dimensional slice 

or membrane floating in additional dimensions. This would be kind of 

like how a shadow exists as a two-dimensional slice of our three-

dimensional reality. This is crazy to think about, but some scientists 

say there's no reason to believe our universe is unique. According to 

these "brane world" theories, there could be multiple parallel 

universes just like ours floating side by side in the higher dimensional 

bulk. Even Stephen Hawking, who used to be skeptical of extra 

dimensions, now seems open to the idea. He said at one conference 

that the different versions of string theory and M-theory fit together 
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so perfectly with all these connections, that ignoring them would be 

like saying God put fossils in the ground just to trick Darwin about 

evolution. 

In the movie Interstellar, a man named Cooper uses an analog 

watch to send a message in morse code through time to his 10 year 

old daughter, warning him not to go and find NASA. To do this, he is 

able to somehow manipulate gravity due to a tesseract (pictured) 

that was created for him by a 

team of scientists in the future. 

When we see Cooper interacting 

with ribbon-like strings in the 

movie, it is acting as a visual 

interpretation of how gravity can 

be used to send messages across 

time. If we discover a way to use 

gravity to send messages across time, in the future this concept may 

allow us to communicate using gravitational waves. This is because 

any mass or energy creates ripples in space and time.  These ripples 

are known as gravitational waves.  

In an article published in New Scientist by Alex Wilkins on 25 

September 2023, he states that twisting lasers may allow us to not 

only detect gravitational waves but also use them to create ripples in 

space-time. This in turn could allow us to communicate using 

gravitational waves, in much the same manner we use 

electromagnetic waves to communicate with today. We already use 

infrared lasers to communicate messages today. 

 

What is the Brane? 

Within string theory, the brane multiverse hypothesis suggests the 

presence of multidimensional membranes, or branes, where our 

universe is just one among many coexisting branes. 
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In brane cosmology, our universe is envisioned as a 3D "brane" 

embedded within a higher-dimensional "bulk," where other branes 

could represent parallel universes. String theory and brane 

cosmology propose the existence of extra spatial dimensions, 

allowing for the coexistence of multiple universes within a higher-

dimensional space. The dynamics of gravity across branes could offer 

insights into the potential interactions between different universes in 

a multiverse scenario.  

A brane can exist in various dimensions. Theorists propose our 

universe could be a brane existing within a higher-dimensional space 

known as the bulk. This opens up the possibility of time travel if our 

universe is indeed a brane within a higher-dimensional framework. 

Research in the early 1990s into the dynamics of strings within string 

theory unveiled the presence of diverse types of branes within the 

theory. These include strings that form the basis of string theory, 

such as black branes that resemble extended black holes in certain 

dimensions. The exploration of branes offers insights into the 

intricate interplay between dimensions, particles, and forces within 

the theoretical framework of modern physics. This provides a 

fascinating avenue for contemplating the nature of our universe and 

the potential implications that we are living alongside higher-

dimensional realities. 

 

Are we Living in a Brane? 

So scientists have figured out that gravitons, or the particles that 

carry gravity, can form vibrating loops of string just like in other 

models without extra dimensions. And these closed strings with no 

loose ends aren't stuck on branes at all. They can leave a brane as 

easily as move around on it, or through it. So if we lived on a brane, 

we wouldn't be completely cut off from the other dimensions. Gravity 
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would let us both affect and be affected by the extra space. It would 

be the only way we could interact with anything outside our usual 

three dimensions. How big do you think the extra dimensions could 

get before our instruments could detect them through gravity? 

Hopefully in the future we will have detectors sensitive enough to 

measure the effects of the effect gravity is having on dimensions that 

exist all around us. 

 

Some questions you may ask: 

1. What evidence exists for the existence of parallel universes, 

and how do laboratory experiments contribute to this 

investigation? 

2. How does the concept of life in other dimensions differ from 

our own, and what are some examples from popular media 

that explore this idea? 

3. What are the theories and scientific principles that support the 

formation and existence of multiple universes? 

4. What is a brane in the context of string theory and brane 

cosmology, and how does it relate to the potential interactions 

between different universes in a multiverse scenario? 
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Chapter 3 

 

The Other Side of Reality: Adventures in the 

Multiverse 
 

Nima Arkani-Hamed form 

Harvard, Gia Dvali from 

New York University and 

Savas Dimopoulos from 

Stanford proposed that in 

the braneworld scenario, 

extra dimensions could 

actually be as large as a 

millimeter and yet we 

would be unable to detect 

them. This was a really 

radical suggestion that 

inspired some experimental 

groups to start looking at 

gravity at distances smaller than a millimeter, hoping to find 

violations of the inverse square law. So far, nothing has been found 

down to a tenth of a millimeter. So even with today's most advanced 

gravity experiments, if we are living within a three-brane, the extra 

dimensions could be as large as a tenth of a millimeter and we 

wouldn't even know about it.  

That's one of the craziest realizations from the last decade. Using 

the three non-gravitational forces, we can probe down to about a 

billionth of a billionth of a meter, and no one has found any evidence 

of extra dimensions. But in the braneworld scenario, the non-
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gravitational forces can't help search for extra dimensions since they 

are stuck on the brane itself. Only gravity can give us insight into the 

nature of the extra dimensions. And as of now, the extra dimensions 

could be as thick as a human hair and we still wouldn't see them with 

our most sophisticated tools. Right now, right next to you reading 

this, right next to me, and right next to everyone around you, there 

could be another spatial dimension - a dimension beyond left/right, 

back/forth, and up/down, a dimension that's curled up but still large 

enough to swallow something as thick as this page - that remains 

beyond our grasp. 

 

What Other Dimensions Look Like 

So imagine a huge carpet covering those huge salt flats in Death 

Valley. From up in a plane, it looks like this flat thing stretching north 

and south and east and west. But then you parachute down and as 

you get closer you realize the surface is not so flat after all. It's made 

up of all these tiny little cotton loops attached to the flat backing 

material. So from far away you just see the two big dimensions, but 

up close there's also this itty bitty circular dimension that's harder to 

spot.  

The Kaluza-Klein idea was that 

space itself might work the same 

way. LWe are all used to the three 

dimensions we can easily see. But 

what if there was also some extra 

dimension that was just curled up 

super tiny - like way smaller than 

even a single atom? Then it could be 

everywhere around us too, we just 

wouldn't have a way to detect it 

even with our high resolution microscopes. It would basically 
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disappear on us! That was the start of Kaluza-Klein theory - the 

thought that space might have more dimensions than the three we 

experience every day. 

 

The 3 types of Multiverses 

The multiverse has inspired diverse cultural expressions, from 

literature and film to visual arts, reflecting humanity's fascination with 

the unknown and the speculative. The multiverse is a hypothetical 

concept encompassing all possible universes, including the universe 

we inhabit. It suggests the existence of multiple, distinct universes, 

each with its own set of physical laws and properties. Grounded in 

theories such as inflation, quantum mechanics, and string theory, the 

multiverse offers a framework to explain the vastness and complexity 

of the cosmos beyond our observable universe. The concept of the 

multiverse raises profound questions about the nature of reality, the 

existence of parallel dimensions, and the fundamental principles 

governing the cosmos. Let’s take a look at the 3 standard multiverses.  

 

Level I Multiverse: This is also known 

as the "quilted multiverse." It 

consists of regions beyond the 

observable universe which exhibit 

different physical laws and constants. 

They exist as universes next door. 

These universes can have similar or 

different physical constants and 

matter distributions. We shall discuss 

the Quilited Multiverse in greater 

depth a little later on in this book. 
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Level II Multiverse: In the context of eternal inflation, this level 

suggests that different "bubble" universes can form, each with its 

own distinct properties. In the Level II Multiverse, the concept of 

eternal inflation gives rise to "bubble" universes, each with its own 

distinct properties, expanding into infinity. This occurs because 

certain regions of space stop expanding and begin forming distinct 

bubbles (Think gas pockets occurring in a loaf of hot rising bread). 

Level III Multiverse: Based on the many-worlds interpretation of 

quantum mechanics, this level implies the branching of universes that 

take place with every quantum measurement, resulting in a multitude 

of parallel realities. 

 

Level IV Multiverse: At the quantum level, the Level IV multiverse is 

born from the many-worlds interpretation, where every quantum 

event leads to the creation of multiple universes, encompassing all 

possible outcomes. This multiverse is made up of all possible 

mathematical structures and parallel universes exist for every possible 

combination of mathematical laws, including their relationships.  This 

takes place even if they can’t correspond to any existing physical 

possible reality. 

 

Scientific Evidence supporting Multiverses 

Cosmic Microwave Background: Anomalies in the cosmic microwave 

background radiation have been interpreted as potential evidence for 

other universes beyond our own. 

 

Quantum Entanglement: The phenomenon of quantum 

entanglement, where particles become interconnected regardless of 

distance, suggests that the multiverse may be intricately linked 

through quantum connections. 
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Quantum Phenomena: This includes the superposition and 

entanglement of particles. These have been cited as indicators of the 

existence of parallel universes.  

 

String Theory and M-Theory: These theoretical frameworks in physics 

propose the existence of multiple dimensions and universes, 

providing a mathematical basis for the multiverse hypothesis. 

 

Varying Multiverses  

If we live on a brane in the Cyclic model of the multiverse, the other 

universes aren't just out in space - they're also in our past and future. 

Paul Steinhardt who published the famous paper titled: Big Bang 

blunder bursts the multiverse bubble, estimates the full cycle of this 

cosmic dance - birth, evolution, death - takes around a trillion years. 

In this scenario, our universe would just be the latest in a long line of 

universes stretching back in time and forward, some of which may 

have had life that's now long gone. And eventually, everything we 

and any other life creates here will also get erased in the same way. 

The same logic applies if we consider universes with different 

cosmological constants. Suppose all the universes in the multiverse 

have cosmological constant values between zero and one (using the 

usual Planck units). Smaller values would lead to universes that 

collapse in on themselves, while larger values may strain our 

mathematical models and undermine our understanding. The 

cosmological constants of these universes range from zero to one in 

Planck units.  

So in the multiverse model other universes are all "out there" in 

space from our perspective, even if the distances or dimensions are 

different. In the Quilted model, the other universes are far away in the 

normal sense. In the Inflationary model, they're on the other side of 
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our bubble universe across the rapidly expanding space in between. 

And in the Brane model, they may be close by, yet be separated by 

extra dimensions.  

 

Taking Multiverse Measurements 

Today, our accuracy in measuring the cosmological constant is about 

10-124 in Planck units. No doubt accuracy will improve over time, but 

as we'll see, it won't really change the overall picture. Just as there are 

102 possible heights spaced at least 0.01 meters apart (1 centimeter) 

within a one-meter range, and 103 possible heights spaced at least 

0.001 meters apart (1 millimeter) - 

so there are many possible values 

for the cosmological constant 

spaced very closely together within 

the overall range from zero to one. 

Importantly, the cosmological 

constant does vary between these 

universes. This concept is similar to 

how magnetic fields carry energy 

(they can move things).  Also the 

fluxes passing through holes in 

Calabi-Yau shapes also have energy. This energy depends quite a bit 

on the shape's exact geometry. If you have two different Calabi-Yau 

shapes with different fluxes passing through different holes, their 

energies will generally differ. And since each Calabi-Yau shape is 

attached to every point in our familiar three large spatial dimensions, 

much like pile loops attach everywhere on an extended carpet base - 

the energy contained by the shape would uniformly fill the three 

dimensions, just like water soaking up individual carpet fibers would 

make the whole thing uniformly heavy. So if one of the 10,500 

possible dressed-up Calabi-Yau shapes defined the extra dimensions, 
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its energy would contribute to the cosmological constant. Results 

from Raphael Bousso and Joe Polchinski made this connection 

quantitative - they argued the various cosmological constants from 

the 10,500 possible extra dimensional geometries are broadly 

distributed across values (Wolchover 2013). It is also important to 

note here that even a slight variation in the shape of the extra 

dimensions changes the physics in such a way that it would make our 

existing universe inhospitable for life or seem dramatically unfamiliar 

to us. So we have to ask ourselves, why does our universe have extra 

special dimensions which are shaped so perfectly that they support 

and sustain the stability of our existence?  

 

Varying conditions in different Types of Multiverses 

The concept of multiple 

universes prompts reflections on 

the nature of reality, human 

perception, and the diversity of 

existence. Different multiverses 

have different outcomes for 

different people across multiple 

realities. Some multiverses have 

vastly different physical laws, 

constants, and cosmic 

phenomena leading to rich 

cosmic evolution.  

In a multiverse scenario, many postulated universes would likely be 

incapable of supporting life. As previous research has shown, even 

small deviations from known universal physical parameters can 

disrupt conditions conducive for life to emerge. Given our existence, 

we could not inhabit these lifeless domains.  
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An ideal multiverse proposal would imply a singular life-sustaining 

universe. In this case, we could mathematically derive that special 

universe's properties. If they differed from our own universe's 

measured qualities, we could invalidate that multiverse theory. 

Agreement between the d  erived and observed properties would 

provide strong validation for anthropic multiverse hypotheses and 

necessitate expanding our understanding of reality. For more 

plausible multiverse models without a single life-supporting universe, 

some theorists have advocated an enhanced statistical approach. 

Rather than calculate the relative prevalence of different universe 

types within the multiverse, they propose calculating the number of 

"observers" - typically referring to intelligent life - inhabiting various 

universe configurations. Conditions in some universes may barely 

support life, resulting in few observers;, similar to the occasional 

desert cacti in a vast desert. Meanwhile, more hospitable universes 

would teem with observers. Similarly, observer census data could 

predict the attributes a typical multiverse inhabitant - such as 

ourselves according to this perspective - should expect to observe. 

 

Probability Waves and Observation 

The many-worlds interpretation posits that every quantum event 

leads to the creation of multiple universes, raising profound 

questions about the nature of consciousness and its interaction with 

the multiverse. The role of conscious observers in the many-worlds 

interpretation raises intriguing questions about the subjective 

experience of reality and the potential interconnectedness of 

conscious awareness across universes. 

The mathematics of Parallel Worlds, unlike that of Copenhagen, is 

pure, simple, and constant. Schrödinger's equation determines how 

probability waves evolve over time, and it is never set aside; it is 

always in effect. Schrödinger's math guides the shape of probability 
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waves, causing them to shift, morph, and undulate over time. 

Whether it's addressing the probability wave for a particle, or for a 

collection of particles, or for the various assemblages of particles that 

constitute you and your measuring equipment, Schrödinger's 

equation takes the particles' initial probability wave shape as input 

and then, like the graphics program driving an elaborate screen 

saver, provides the wave's shape at any future time as output. And 

that, according to this approach, is how the universe evolves. Period. 

End of story. Or, more precisely, end of first story. 

In everyday life, probability enters our thinking when we face a 

range of potential outcomes, but for one reason or another we are 

unable to determine which will 

actually occur. Sometimes we 

have enough information to 

assess which outcomes are 

more or less likely to happen, 

and probability is the tool that 

makes such insights 

quantitative. Our confidence in a 

probabilistic approach grows 

when we find that the outcomes 

deemed likely happen 

frequently and those deemed 

unlikely happen rarely. The challenge facing the many worlds 

approach is that it needs to make sense of probability—quantum 

mechanics' probabilistic predictions—in a wholly different context, 

one that envisions all potential outcomes occurring. The dilemma is 

straightforward to articulate: How can we speak of some outcomes 

being likely and others being unlikely - when all take place? 

 



Scott Rauvers 

 

 

 

 

66 

The Uncertainty Principle 

The uncertainty principle states that no matter what tools or 

techniques you use, if you try to measure one property of something 

really precisely, you'll necessarily be less precise in measuring another 

related property.  The classic example is position and speed - the 

more accurate your measurement of where something is, the less 

accurate your measurement of how fast it's moving will be, and vice 

versa. This goes against our normal intuition from classical physics. 

But think of trying to take a picture of a hummingbird in flight. If you 

use a really fast shutter speed, you'll get a sharp image showing 

exactly where the hummingbird is. But the photo won't tell you 

anything about how fast it was moving since it'll look frozen in place. 

If you use a slower shutter speed, the blurry photo will give you a 

better sense of the fly's motion. But it won't precisely show where it 

was at the moment you took the picture. You can get an idea of its 

location from its background, but you don’t have its exact position 

relative to outer space. You can't capture both its exact position in 

relation to its environment and its speed perfectly at the same time. 

Werner Heisenberg did the exact math using quantum mechanics. 

His equations show there's an unavoidable limit to how precise any 

combined measurement of position and speed/momentum can be. 

To get a sharper position measurement, you need to use a higher 

energy probe, like going from a normal light to x-rays. But his math 

says getting perfect position resolution would require infinite energy, 

which is impossible.  

So in summary - classical physics already says perfect 

measurements aren't practical. But quantum physics tells us they're 

not even possible in theory. If you try to measure changes in position 

or speed that are smaller than the uncertainty principle allows, those 

changes literally don't exist. 
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What exists between the space of empty space? 

So if these multiverses and dimensions are within tiny spaces that we 

can't measure, what than exists in the space between spaces, huh? 

Well, between quarks there are these tiny particles called gluons. 

They're even smaller than quarks and are constantly popping in and 

out of existence everywhere, even in completely empty spaces. 

Gluons are what hold quarks together inside protons and neutrons. 

Without gluons, individual quarks would just fly apart from each 

other. But gluons are everywhere, even in the spaces between entire 

particles, molecules, galaxies - pretty much anywhere you can 

imagine.  Scientists call this sea of gluons appearing and 

disappearing "quantum vacuum 

fluctuations." And get this – these 

quantum fluctuations are actually 

essential for our entire universe to 

function! So while it seems like empty 

space would really be empty, it's 

actually teeming with gluons popping 

in and out of existence. Pretty wild to 

think about what's really going on even 

in places that look totally empty.  

 

Variations of Empty Space  

The noted philosopher Gottfried Leibniz didn't think space exists the 

way we normally think of it. He believed the idea of space is just a 

way for us to talk about where things are in relation to each other. 

Without any objects in it, space itself wouldn't have any real meaning 

or existence. To Leibniz, space is only useful for discussing how one 

object is located compared to another. If you took everything out of 

space so it was completely empty, space wouldn't mean anything at 
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all - just like an alphabet with no letters.  

He had some arguments for this "relationist" view too. Like, if 

space was a real thing that God put the universe into, how could God 

who always acts reasonably have chosen one part of empty space 

over another since they're all the same? Now taking God out of it, 

there are still some tricky questions. What point in space is the 

universe located? If the whole universe moved over ten feet but all 

the objects stayed in the same relation to each other, how would we 

know? What's space's speed through itself? If we can't detect space 

or changes in it, how can we say it's really there? The philosopher and 

physicist Ernst Mach challenged Newton's work too. He argued what 

happens in experiments isn't what would happen in totally empty 

space. Mach's was a big deal, really shaking up physicists for years 

after Newton had been accepted for so long. Because of the 

uncertainty principle, over really tiny distances the gravitational field 

is fluctuating up and down. And 

since gravity is all about how space 

is shaped, that means space itself 

must be fluctuating randomly too 

on a tiny scale. Just like with other 

examples of q  uantum uncertainty, 

on scales we deal with every day 

these fluctuations are too small to 

notice directly. Everything seems 

smooth and predictable. But the 

smaller the scale you look at, the 

bigger those uncertainties get and the more tumultuous those 

quantum fluctuations become. 

 

Expanding Vibration 

The enigmatic nature of dark energy, driving the accelerated 
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expansion of the universe, raises intriguing possibilities about its role 

in shaping the multiverse and influencing the cosmic landscape. 

Russian physicist Alexander Friedmann and his fellow theorists came 

up with two possible explanations for the accelerating expansion of 

the universe. One is that dark energy could be from the quantum 

shaking of empty space. It's like a "cosmological constant" that keeps 

building up as space stretches out more and more, pushing 

everything apart with increasing force.  

The other idea is that quantum fields are always a little unstable - 

their value anywhere in space is constantly jiggling around a bit. This 

jiggling is called "quantum fluctuations", which we covered earlier   

and it happens because of Heisenberg's famous "uncertainty 

principle". Even if a field is supposed to be zero in a point in space, 

quantum mechanics means it can't stay exactly there, it has to vibrate 

up and down a little. These fluctuations may also be partially 

responsible for quantum collapse.  

German physicist Hendrik Casimir analyzed the tiny fluctuations 

occurring between metal plates and outside of them, and found 

something crazy. Just like less air in one area makes that area's 

pressure lower (like at high altitudes where the air pushes on your 

eardrums less), the weaker quantum fluctuations between the plates 

also makes an imbalance. The fluctuations are a bit weaker between 

the plates than outside, and this pulls the plates toward each other. 

Think about how weird this is. You put two normal metal plates 

facing each other in empty space. Since their weight is tiny, gravity 

barely pulls them at all. And with nothing else there, you'd think 

they'd just sit still. But Casimir's calculations said they'd be gently 

guided toward each other by the strange force from quantum 

fluctuations! When Casimir first shared his ideas, the tools to test 

them didn't exist yet. But within about 10 years, another Dutch 
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physicist named Marcus Spaarnay was able to do some early tests of 

this Casimir force. And ever since, experiments have gotten more and 

more accurate. For example, in 1997 Steve Lamoreaux from the 

University of Washington confirmed Casimir's predictions to within 

5%. (For plates around playing card size 1/10,000th of a centimeter 

apart, the force between them is about equal to a single teardrop - 

showing how hard it is to measure!).   

 

Some questions you may ask: 

1. How does the concept of the multiverse challenge traditional 

views of cosmic boundaries? 

2. What are the different types of multiverses and how do they 

differ in their formation and properties? 

3. What evidence from the field of physics supports the existence 

of multiverses? 

4. How do quantum fluctuations contribute to the understanding 

of the expansion and structure of our universe? 
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Ethics, Challenges and Technological Ramifications 

 

1.1 Definition and Concept  

Multiverse theory proposes the existence of multiple universes, 

with each possessing its own set of physical laws and properties. It 

encompasses all possible universes, including the one we inhabit. 

There are proposed types of multiverses such as bubble, parallel, and 

daughter universes, each offering unique insights into the potential 

diversity of existence. The concept of the multiverse arises from 

scientific theories including quantum mechanics, string theory, and 

cosmology, which aim to explain the fundamental nature of reality. 

 

1.2 Philosophical Implications 

The multiverse theory raises profound questions about the nature 

of reality, existence, and the human experience, challenging 

traditional philosophical perspectives on the universe's uniqueness. 

Philosophical discussions around the multiverse delve into ethical 

dilemmas, moral relativism, and the implications of a potentially 

infinite array of universes on human values and decision-making. The 

philosophical implications of the multiverse extend beyond 

theoretical physics, influencing fields such as metaphysics, 

epistemology, and ethics, offering a rich tapestry for interdisciplinary 

exploration. 

 

1.3 Observational Evidence  

Observational data, including the cosmic microwave background 

radiation, provides potential evidence for the existence of other 

universes, offering tantalizing hints at the broader multiverse 

framework. Quantum phenomena and observations at the subatomic 

level present intriguing possibilities that align with the principles of 

multiverse theory, adding layers of complexity to the search for 

empirical validation. The search for astrophysical signatures, such as 

anomalous cosmic rays and gravitational wave patterns, represents 

ongoing efforts to detect observational evidence supporting the 
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multiverse hypothesis. 

 

1.4 Cultural and Popular References 

The multiverse concept has permeated popular culture, featuring 

prominently in literature, films, and television shows, captivating 

audiences with imaginative portrayals of alternate realities and 

parallel universes. Artists and creators have drawn inspiration from 

the multiverse, exploring themes of identity, choice, and the human 

condition through diverse artistic mediums, contributing to a rich 

cultural landscape. The multiverse has sparked public interest and 

engagement, fostering discussions, debates, and creative expressions 

that reflect the enduring fascination with the concept of multiple 

universes. 

 

Section 2: Implications of the Multiverse  

 
2.1 Cosmological Significance 

The multiverse theory challenges traditional cosmological models, 

offering new perspectives on the origin, evolution, and fate of the 

cosmos, redefining our understanding of the broader cosmic 

narrative. Implications of the multiverse extend to astrophysical 

phenomena, influencing our comprehension of cosmic inflation, dark 

energy, and the cosmic microwave background, reshaping our 

cosmic worldview. The multiverse hypothesis addresses the concept 

of cosmic fine-tuning, exploring the potential role of multiple 

universes in explaining the precise physical constants and conditions 

necessary for life. 

 
2.2 Quantum Implications 

The multiverse theory intersects with quantum mechanics, offering 

insights into the nature of quantum superposition, wave function 

collapse, and the measurement problem, presenting a paradigm-

shifting framework for quantum phenomena. The multiverse concept 

has implications for quantum computing, quantum entanglement, 
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and the potential for leveraging quantum multiverse principles in the 

development of advanced computational technologies. Philosophical 

and scientific discussions explore the implications of the multiverse 

on consciousness, perception, and the nature of reality from a 

quantum perspective, fostering interdisciplinary dialogs.   

 

2.3 Existential Considerations 

The multiverse theory prompts existential reflections on the 

human significance within a potentially vast and diverse multiversal 

framework, challenging notions of cosmic centrality and existential 

purpose. Implications of the multiverse extend to ethical and moral 

considerations, raising questions about the nature of choice, 

responsibility, and the ethical implications of a multiverse with 

diverse possibilities. 

 

Cultural and Spiritual Perspectives 

The concept of multiple universes intersects with cultural and 

spiritual narratives, sparking contemplation on the 

interconnectedness of existence, the nature of reality, and 

humankind's quest for meaning. 

 

Technological Frontiers  

The theory of multiple universes has implications for advancing 

technology, including quantum technologies, sophisticated 

simulations, and exploration of potential phenomena between 

universes—driving innovation and scientific inquiry.   

 

Computational Challenges 

The idea of multiple universes presents computational challenges 

and opportunities, inspiring research into quantum algorithms, 

simulation frameworks, and computational modeling of scenarios 

involving multiple universes. 
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Interdisciplinary Collaboration 

The technological ramifications of the multiverse theory foster 

interdisciplinary collaboration, bringing together fields like physics, 

computer science, and engineering in pursuit of understanding and 

harnessing principles that may apply across universes. 

 

Exploring Multiverse Theory 

 

Multiple Universes and String Theory 

The theory of multiple universes intersects with string theory, 

providing a framework for comprehending the landscape of string 

theoretical constructs, brane configurations, and potential diversity of 

fundamental forces across universes.  

 

Quantum Gravity 

Implications of multiple universes for string theory extend to 

quantum gravity, cosmological constants, and the search for a unified 

theory of fundamental forces—presenting fertile ground for 

theoretical exploration. 

 

Experimental Signatures   

Exploration of the multiverse theory within the context of string 

theory involves consideration of potential experimental signatures, 

observational constraints, and prospects for empirical validation. 

 

Cosmological Observations 

The theory of multiple universes motivates cosmological surveys, 

observational campaigns, and astrophysical investigations aimed at 

detecting potential signatures of other universes, pushing the 

boundaries of observational cosmology. 

 

Cosmic Microwave Background 

The search for signatures of multiple universes within the cosmic 
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microwave background represents a focal point for cosmological 

observations, offering insights into the overarching framework of 

multiple universes. 

 

Astrophysical Probes 

The theory inspires astrophysical probes, gravitational wave 

studies, and cosmic structure analyzes—driving the quest to uncover 

empirical evidence supporting the hypothesis of multiple universes. 

 

Philosophical and Ethical Discourse 

 

Metaphysical Dialogs 

The theory of multiple universes sparks metaphysical dialogs, 

philosophical inquiries, and ethical reflections on the nature of reality, 

existence, and the human condition within a context of multiple 

universes. 

 

Ethical Implications   

The concept of multiple universes engenders ethical implications, 

moral considerations, and existential reflections—fostering 

interdisciplinary discourse on the ethical dimensions of a potentially 

diverse multiverse framework. 

 

Cultural and Historical Perspectives 

The theory of multiple universes invites cultural and historical 

perspectives, inspiring explorations of multiversal narratives, 

mythologies, and the cultural significance of the concept of multiple 

universes. 

 

Future Prospects and Challenges 

 

Scientific Frontiers 

Exploration of the multiverse theory presents future prospects and 

challenges—including theoretical advancements, observational 
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campaigns, and pursuit of empirical evidence to validate or refute the 

hypothesis of multiple universes. 

 

Interdisciplinary Collaboration 

The theory fosters interdisciplinary collaboration, bringing 

together scientists, philosophers, and technologists in pursuit of 

understanding implications, challenges and opportunities presented 

by the concept of multiple universes.    

 

Public Engagement and Education 

 

The future involves public engagement, educational initiatives, and 

dissemination of knowledge to spark curiosity, critical thinking, and 

scientific literacy in exploring the frontiers of multiple universes. 

 

 

Parallel Earths 
 

The concept of parallel Earths stems from the multiverse theory, 

which proposes the existence of multiple universes governed by 

distinct physical laws and properties. This theory suggests that our 

universe is one of many coexisting within a broader multiverse 

framework. 

 

Types of Multiverses 

Within the multiverse theory, various proposed types of 

multiverses exist including bubble, parallel, and daughter universes. 

Each offers unique insights into the potential diversity of existence 

and the possibility of parallel Earths. 

 

Scientific Foundation  

The concept of parallel Earths arises from scientific theories such 

as quantum mechanics, string theory, and cosmology. These theories 
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seek to explain fundamental aspects of reality and the possibility of 

alternate Earths. 

 

Philosophical Implications 

 

Existential Significance 

The idea of parallel Earths raises profound questions about the 

nature of reality, existence, and the human experience. It challenges 

traditional philosophical perspectives on the uniqueness of our Earth 

and the potential for other parallel Earths. 

 

Ethical Considerations 

Discussions of parallel Earths examine ethical dilemmas, moral 

relativism, and implications of potentially infinite Earths on human 

values and decision-making. This prompts contemplation of ethical 

implications. 

 

Interdisciplinary Influence 

The philosophical implications of parallel Earths extend beyond 

theoretical physics, influencing fields such as metaphysics, 

epistemology, and ethics. It offers a rich area for interdisciplinary 

exploration. 

 

Observational Evidence  

 

Cosmic Microwave Background  

Observational data including the cosmic microwave background 

provides potential evidence for parallel Earths and other universes. 

This offers hints about the multiverse framework and potential 

evidence supporting parallel Earths. 

 

Quantum Observations 

Quantum phenomena and subatomic observations align with 

multiverse principles, adding complexity to empirical validation 
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searches and evidence for parallel Earths. 

 

Astrophysical Signatures 

Ongoing efforts seek astrophysical signatures like anomalous 

cosmic rays and gravitational waves to detect evidence supporting 

parallel Earths within the multiverse. 

 

Cultural and Popular References 

 

Literary and Cinematic Depictions  

The concept permeates popular culture through literature, films, 

and television, captivating audiences with imaginative portrayals of 

alternate realities and parallel Earths. This reflects enduring 

fascination with multiple Earths. 

 

Artistic Interpretations 

Artists draw inspiration from parallel Earths, exploring themes of 

identity, choice, and the human condition through diverse artistic 

mediums. This contributes to a rich cultural landscape. 

 

Public Engagement 

The idea sparks public interest and engagement, fostering 

discussions, debates, and creative expressions. This reflects enduring 

fascination with multiple Earths and the broader multiverse 

framework. 

 

Section 2: Implications of Parallel Earths 

 

Cosmic Significance 

The concept of parallel Earths challenges traditional cosmological 

models, offering new perspectives on the origin, evolution, and fate 

of the universe. This redefines our understanding of the broader 

cosmic narrative and the potential implications of multiple Earths. 

Implications of parallel Earths extend to astrophysical phenomena, 
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influencing our comprehension of cosmic inflation, dark energy, and 

the cosmic microwave background. This reshapes our cosmic 

worldview and the broader implications of multiple Earths within the 

multiverse. The hypothesis of parallel Earths addresses the concept of 

cosmic fine-tuning, exploring the potential role of multiple Earths in 

explaining the precise physical constants and conditions necessary 

for life and the potential implications for the existence of parallel 

Earths. 

 

Quantum Implications  

The concept of parallel Earths intersects with quantum mechanics, 

offering insights into the nature of quantum superposition, wave 

function collapse, and the measurement problem. This presents a 

paradigm-shifting framework for quantum phenomena and the 

potential implications for the existence of parallel Earths. The idea of 

parallel Earths has implications for quantum computing, quantum 

entanglement, and the potential for leveraging quantum multiverse 

principles in the development of advanced computational 

technologies. This reflects the potential technological impact of 

parallel Earths. Philosophical and scientific discussions explore the 

implications of parallel Earths on consciousness, perception, and the 

nature of reality from a quantum perspective. This fosters 

interdisciplinary dialogs and reflects the potential implications for 

human consciousness within a multiversal context. 

 

Existential Considerations 

The concept of parallel Earths prompts existential reflections on 

the human significance within a potentially vast and diverse 

multiversal framework. This challenges notions of cosmic centrality 

and existential purpose and reflects on the potential implications for 

human existence within the context of parallel Earths. Implications of 

parallel Earths extend to ethical and moral considerations, raising 

questions about the nature of choice, responsibility, and the ethical 

implications of a multiverse with diverse possibilities. This prompts 
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contemplation on the ethical dimensions of parallel Earths. The 

concept of parallel Earths intersects with cultural and spiritual 

narratives, inspiring contemplation on the interconnectedness of 

existence, the nature of reality, and the human quest for meaning 

within the context of parallel Earths and the broader multiverse 

framework. 

 

Technological Ramifications  

The idea of parallel Earths has implications for technological 

frontiers, including quantum technologies, advanced simulations, and 

the exploration of potential multiversal phenomena. This drives 

innovation and scientific exploration and reflects the potential 

technological impact of parallel Earths. The concept of parallel Earths 

presents computational challenges and opportunities, inspiring 

research into quantum algorithms, simulation frameworks, and the 

computational modeling of multiversal scenarios. This reflects the 

potential computational implications of parallel Earths. 

 

Interdisciplinary Perspectives on Parallel Worlds 

The technological implications of parallel worlds motivate 

interdisciplinary collaboration, bringing together fields such as 

physics, computer science, and engineering to advance 

understanding and harness potential principles across realities. This 

reflects opportunities for cross-disciplinary partnerships exploring 

parallel world insights. 

 

Section 3: Examining Multiverse Viewpoints  

 

Multiverse and String Theory 

String Landscapes: Parallel worlds connect with string theory, 

providing a framework to comprehend string vacuum, brane 

configurations, and potential diversity of fundamental forces across 

universes. This reflects string theory's implications for parallel worlds' 

existence. 
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Quantum Gravity: Parallel world implications extend to string 

theory's relationships with quantum gravity, cosmological constants, 

and fundamental force unification quests, presenting fertile 

theoretical ground. This reflects string theory's potential relevance to 

parallel worlds.   

Empirical Signals: Studying parallel worlds in string theory contexts 

involves experimental signal, observational constraint, and potential 

empirical validation considerations. This reflects opportunities to 

experimentally validate parallel worlds within the multiverse. 

 

Multiverse and Cosmological Observations 

Cosmological Surveys: Parallel worlds motivate cosmological 

surveys, observation campaigns, and astrophysical investigations 

seeking other world signatures. This expands observational 

cosmology frontiers and reflects evidence supporting parallel worlds. 

Cosmic Microwave Background: Searching multiverse signals 

within the CMB offers multiverse framework insights and potential 

evidence for parallel worlds. 

Astrophysical Probes: Parallel worlds inspire astrophysical probes, 

gravitational wave studies, and cosmic structure analyzes driving 

empirical evidence searches within the multiverse. 

 

Philosophical and Ethical Perspectives    

Metaphysical Dialogs: Parallel worlds stimulate metaphysical 

dialogs, philosophical inquiries, and ethical reflections on reality, 

existence, and the human condition across multiverses. This fosters 

interdisciplinary discourse and reflects implications explorations.  

Ethical Considerations: Parallel world ideas impact ethics, morality, 

and existential reflections. This fosters interdisciplinary discourse on 

ethical dimensions and implications across potentially diverse 

multiverses. 

Cultural and Historical Views: Parallel worlds invite cultural and 

historical perspectives through multiversal narratives, mythologies, 

and concept cultural significance explorations. 
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Future Prospects and Challenges 

Scientific Frontiers: Parallel world explorations present 

opportunities and challenges including theoretical advances, 

observation campaigns, and evidence pursuit to validate or refute 

parallel worlds. This reflects scientific exploration potential. 

Interdisciplinary Collaboration: Parallel worlds foster 

interdisciplinary collaboration among scientists, philosophers, and 

technologists advancing understanding, challenges, and 

opportunities. This reflects collaboration potential at parallel world 

frontiers.  

Public Engagement and Education: Parallel world futures include 

public engagement, education initiatives, and knowledge 

dissemination to inspire curiosity, critical thinking, and scientific 

literacy in parallel world and multiverse explorations. 
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Chapter Summaries 

Chapter 1 

 Wormholes are predicted by Einstein's theory of relativity and 

could connect distant black holes through warped space-time. 

 

 Black holes are formed by massive objects warping space and 

time around them, creating extreme gravitational forces. 

 

 Wormholes could allow for shortcuts through the universe, but 

stability is a major challenge. 

 

 Exotic matter may be needed to hold a wormhole open, 

allowing for potential transportation through space and time. 

 

 Wormholes may be microscopic in size and could potentially 

connect different universes. 

 

 Entanglement and wormholes have connections in theoretical 

physics, with the possibility of forming a real wormhole 

between entangled black holes. 

 

 Traveling through time using wormholes is theoretically 

possible, but building a stable wormhole requires negative 

energy, posing a significant challenge. 

 

 Dark matter around supermassive black holes could potentially 

create wormholes, offering insights into interstellar and time 

travel possibilities. 

 

 MIT's Time Reversal Machine can manipulate atoms to go 

backwards in time, improving atomic clock precision by a 

factor of 15. 

 

 The machine uses SATIN to reverse atom evolution, revealing 

quantum changes and surpassing the Standard Quantum 
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Limit. 

 

 Dark matter remains a mystery, with theories suggesting it 

consists of weakly interacting massive particles (WIMPs) or 

exotic particles. 

 

 Dark matter makes up about 25% of the universe, with dark 

energy contributing to 70% and visible matter only 5%. 

 

 Neutrinos and supersymmetric particles are potential dark 

matter candidates, with ongoing research and experiments to 

detect dark matter particles passing through Earth. 

 

 The SNAP satellite telescope project aims to observe 

supernovae from space, potentially confirming dark energy's 

role in the universe and providing insights into its nature. 

 

 Researchers propose using dark matter and dark energy, 

considered as negative mass and energy, to stabilize 

wormholes and prevent rapid collapse. 

 

 Incorporating quantum mechanics into wormhole stability 

calculations reveals new possibilities for traversable wormholes 

within the limits of our universe. 

 

 The connection between dark energy, vacuum energy, and 

wormholes highlights the significance of stable wormholes in 

cosmology and understanding the universe's expansion. 

 

 Quantum entanglement theories suggest a link between 

entangled particles in 3D space and wormholes in a 

hypothetical 4D world, providing insights into the holographic 

principle and gravity-free theories. 

 

 The discovery of Odd Radio Circles in outer space raises the 
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possibility of wormholes, with researchers speculating on their 

potential as openings to wormholes. 

 

 Quantum fluctuations at the microscopic level could create 

closed time-loops, potentially explaining the universe's origins 

and inflation, leading to the concept of self-starting universes. 

 

 The existence of microscopic wormholes due to quantum 

fluctuations poses challenges in creating traversable 

wormholes, with considerations on energy requirements and 

potential feedback processes that could destroy wormholes. 

 

Chapter 2 

 Parallel universes are hypothetical self-contained planes 

existing alongside our reality 

 

 Laboratory experiments explore quantum phenomena to 

investigate parallel universes 

 

 Quantum mechanics principles support the existence of 

parallel universes 

 

 Theories suggest dark matter in our universe may be part of a 

parallel universe 

 

 Discoveries in astrophysics and cosmology have implications 

for parallel Earths 

 

 The pilot wave theory and quantum entanglement explain how 

multiple universes may form 

 

 Quantum entanglement links particles through overlapping 

wavefunctions 

 

 Observation collapses the wave function, influencing outcomes 
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and hinting at multiple universes 

 

 The concept challenges traditional notions of probability and 

raises questions about reality 

 

 Quantum decoherence explores the stability of parallel Earths 

within the multiverse 

 

 M-theory extends string theory to encompass 11 dimensions, 

providing a framework for parallel universes and higher 

dimensions 

 

Chapter 3 

 Nima Arkani-Hamed, Gia Dvali, and Savas Dimopoulos 

proposed extra dimensions could be as large as a millimeter 

without detection 

 

 Hidden dimensions challenge traditional perceptions of space 

and remain beyond our grasp 

 

 Kaluza-Klein theory suggests space may have additional tiny 

dimensions imperceptible to us 

 

 The multiverse encompasses all possible universes, reflecting 

humanity's fascination with the unknown 

 

 The multiverse raises profound questions about reality, parallel 

dimensions, and the fundamental principles 

 

Chapter 4 

 Superstring theory unifies general relativity and quantum 

mechanics 

 

 Proposes extra dimensions beyond our perception 

 



The Quantum Multiverse: Journeys Through Parallel Earths, 
 Higher Dimensions, Wormholes and Dark Matter 

 

 

 

 

87 

 Strings vibrating differently create various particles 

 

 One vibration matches properties of the graviton 

 

 Offers a comprehensive framework for understanding particle 

properties 

 

 Provides a quantum theory of gravity through the presence of 

gravitons 

 

 Gravitons are theoretical particles transmitting gravitational 

force 

 

 General relativity explains gravity as the curvature of spacetime 

 

 Einstein's theory confirmed through observations of starlight 

bending near the Sun 

 

 Gravitons are believed to be the messengers of gravity 

 

 General relativity is essential for modern technology like GPS 

 

 Validation of general relativity through observations of 

Mercury's orbit and starlight deflection near the sun 

 

 String theory requires additional dimensions for its 

mathematical framework to function properly 

 

 String theory introduces a new conceptual framework for 

fundamental physics 

 

 String theory's elegant feature of particle properties emerging 

from the size and shape of extra dimensions 

 

 Edward Witten's groundbreaking findings in 1995 revealed the 
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interconnected nature of the five string theories 

 

 Strings can vary in size based on energy levels, with potential 

implications for experimental validation 

 

 Higher-dimensional branes in string theory offer new 

perspectives on cosmology and the nature of the universe 

 

Chapter 5 

 In quantum mechanics, particles like electrons can be 

described as probability waves that exhibit interference 

patterns when passing through two slits. 

 

 The Double Slit Experiments challenge traditional notions of 

particle behavior, suggesting that each electron may pass 

through both slits simultaneously. 

 

 Physicist Richard Feynman proposed the sum over histories 

approach, where all potential histories of particles contribute 

to the observed outcomes. 

 

 The wave-like properties of electrons were demonstrated by 

Clinton Davisson and Lester Germer in an experiment with a 

beam of electrons passing through a crystal. 

 

 Quantum non-locality and the concept of the multiverse 

suggest interconnectedness that transcends spatial separation, 

with quantum entanglement allowing particles to remain 

correlated regardless of distance. 

 

 These experiments and theories in quantum mechanics 

provide insights into the fundamental nature of matter and the 

interconnectedness of the universe at the quantum level. 

 

Chapter 6 
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 Gravitons, the hypothetical particles mediating the 

gravitational force, could leak into extra dimensions, affecting 

the observed gravitational strength. 

 

 Larger extra dimensions could dilute the gravitational force, 

leading to weaker observed gravitational interactions. 

 

 Proposed experimental approaches at the Large Hadron 

Collider aim to detect extra dimensions through high-energy 

collisions and the observation of missing energy. 

 

 The electromagnetic force, which we primarily use to perceive 

our surroundings, may be limited to our three spatial 

dimensions, preventing the detection of potential extra 

dimensions. 

 

 The Quilted Multiverse and Inflationary Multiverse hypotheses 

offer different perspectives on the nature of parallel universes, 

with implications for the interconnectedness of choices and 

the diversity of physical properties across different universes. 

 

 These theories and experiments shed light on the complex 

nature of the universe, from the potential existence of extra 

dimensions to the diverse possibilities presented by multiverse 

hypotheses. 

 

 The impact of cosmological constants on galaxy formation and 

the likelihood of life within different universes. 

 

 The necessity of considering multiverse domains with 

cosmological constants falling within a specific range for the 

formation of galaxies and potential life. 

 

 The potential for advanced civilizations to detect supernova 

echoes from neighboring universes, offering explanations for 
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unexplained phenomena like déjà vu and cryptozoological 

creatures. 

 

 The role of varying magnetic fields in different universes, 

affecting the behavior of particles and potentially influencing 

the conditions for life. 

 

 The concept of patch formation in the multiverse, where 

distinct regions of space branch off to form individual realms 

or separate patches, each evolving into its own universe with 

unique characteristics. 

 

Chapter 7 

 Disagreements among scientists about the existence and 

nature of a quantum multiverse stem from challenges in 

reconciling the probabilistic framework of quantum mechanics 

with the definite reality we experience. 

 

 The Planck length, where gravity and quantum mechanics 

intersect, is incredibly tiny, highlighting the scale at which 

quantum effects become significant. 

 

 Quantum mechanics reveals that particles like electrons can 

exhibit wave-like behavior, spreading out through space, 

leading to the concept of probability waves. 

 

 The collapse of probability waves upon measurement, a 

fundamental aspect of the Copenhagen interpretation of 

quantum theory, poses challenges in understanding the 

behavior of particles at the quantum level. 

 

 Niels Bohr's proposal that observation triggers the collapse of 

the wavefunction suggests a fundamental role for 

consciousness in determining the behavior of quantum 

systems. 
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 The postulate of wavefunction collapse provides a theoretical 

framework for explaining how particles transition from 

probabilistic superpositions to definite states upon 

measurement. 

 

 Schrödinger's equation describes particles like electrons and 

quarks in a probabilistic superposition of states, while 

experimental observations consistently reveal particles in 

definite, localized states. 

 

 The collapse of the wavefunction upon measurement allows 

for the reconciliation of quantum theory's predictions with 

empirical observations. 

 

 The wave-particle duality of particles, such as electrons and 

photons, is a fundamental aspect of quantum mechanics, 

where particles exhibit both wave-like and particle-like 

behaviors. 

 

Chapter 8 

 ns of whether it is finite or infinite having significant 

implications for our understanding of reality. Key points 

include: 

 

 The vastness of the universe means that objects beyond our 

observable horizon are still part of reality, even if we cannot 

see or interact with them. 

 

 The search for repeated images of stars or galaxies to 

determine the finiteness of space has not yielded results, 

suggesting that if the universe is finite, it must be incredibly 

vast. 

 

 In an infinite universe, most regions are too far for us to 
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observe, with distances expanding due to the stretching of 

space. 

 

 The concept of an infinite universe raises questions about the 

repetition of particle arrangements throughout the vast 

expanse of space. 

 

 The development of sophisticated simulations could lead to 

the creation of artificial worlds populated by self-aware beings, 

blurring the lines between reality and simulation. 

 

 Advances in computing power and quantum technologies may 

enable the creation of highly realistic simulated environments 

with sentient inhabitants. 

 

 The simulation hypothesis suggests that our reality could be a 

simulated construct, prompting philosophical debates about 

the nature of consciousness and existence. 

 

 The concept of a simulated multiverse, where multiple 

simulated universes exist, challenges our understanding of 

reality and the boundaries of human autonomy. 

 

 The holographic principle proposes that the universe's three-

dimensional nature may fundamentally exist at a two-

dimensional level, leading to the concept of a holographic 

multiverse. 

 

Chapter 9 

 Georges Lemaître's theory of a primordial flash leading to an 

expanding universe was endorsed by Albert Einstein, 

solidifying the Big Bang theory as a leading explanation for the 

universe's creation. 

 

 Following the Big Bang, the universe rapidly expanded and 
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cooled, allowing for the synthesis of the simplest atomic nuclei 

like hydrogen and helium. 

 

 A pivotal transition occurred when the universe cooled to 

around 3000 Kelvin, allowing electrons and atomic nuclei to 

combine into neutral atoms, clearing the cosmic fog and 

releasing the luminous echo of the Big Bang. 

 

 Edwin Hubble's observations of galaxies moving away from the 

Milky Way provided compelling evidence for an expanding 

universe, supporting the Big Bang model. 

 

 The discovery of the cosmic microwave background radiation 

in the mid-1960s by Arno Penzias and Robert Wilson 

confirmed the Big Bang theory, earning them the Nobel Prize 

in 1978. 

 

 The expansion of the universe, as evidenced by Edwin Hubble's 

observations, has revealed that the universe is not static but is 

expanding, with the rate of expansion accelerating over time. 

 

 The cosmic microwave background radiation, discovered in the 

mid-1960s, provides a snapshot of the universe's early history, 

supporting the Big Bang theory and offering insights into the 

universe's composition and age. 

 

 Dark matter, first proposed by Fritz Zwicky and confirmed by 

Vera Rubin's observations, plays a crucial role in the 

gravitational dynamics of galaxies, highlighting the presence 

of invisible matter that influences the universe's structure. 

 

 The inflationary multiverse theory suggests that the universe 

contains a vast number of bubble universes, each with unique 

properties, driven by inflationary expansion and string theory 

configurations. 
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 The storage of information in space, the constraints on 

information storage, and the concept of universal cosmic 

background radiation offer insights into the fundamental 

nature of the universe and its history. 

 

 Astronomers have long sought to measure the deceleration of 

the universe by observing distant objects like galaxies and 

quasars to determine how fast they were moving away from us 

at different points in time. 

 

 The use of Type 1a supernovae as "standard candles" has been 

instrumental in measuring the expansion rate of the universe, 

leading to the surprising discovery that the expansion has 

been accelerating for the past 7 billion years. 

 

 The cosmic microwave background radiation, discovered over 

40 years ago, provides a time capsule of the universe's early 

history, offering insights into the universe's age and 

composition. 

 

 Cosmology, the study of the universe's origins and evolution, 

explores concepts like inflation theory, the expansion of the 

universe, and the nature of the Big Bang, shedding light on the 

mysteries of the cosmos. 

 

 The profound uniqueness of the initial state of the universe, as 

described by Roger Penrose, highlights the extraordinary 

nature of the cosmos' origins and the challenges in 

understanding the highly unique conditions that led to the 

universe's formation. 

 

Chapter 10 

 In approximately 5 billion years, the sun will expand into a red 

giant, making Earth uninhabitable and eventually sterilizing the 



The Quantum Multiverse: Journeys Through Parallel Earths, 
 Higher Dimensions, Wormholes and Dark Matter 

 

 

 

 

95 

planet as it swells and increases in luminosity. 

 

 Earth's orbit will expand due to the sun's weakening 

gravitational pull, but the planet will still be scorched beyond 

recognition as the sun's luminosity intensifies. 

 

 Around 2-3 billion years from now, the sun's increasing 

temperature will trigger a runaway greenhouse effect, leading 

to biosphere collapse and the end of life on Earth. 

 

 In the distant future, approximately 100 trillion years from 

now, new star formation may cease, leading to the end of the 

stellar era and the dominance of dense stellar remnants like 

white dwarfs, neutron stars, and black holes. 

 

 The universe will enter a "degenerate era" characterized by the 

slow evaporation of black holes via Hawking radiation, 

eventually leading to a sparse mix of fundamental particles 

drifting across an empty void in the "dark era." 

 

 Over 100 billion years into the future, the universe will be dark 

and diffuse, with only basic particles like electrons, photons, 

and neutrinos remaining in a vast expanse. 

 

 Galaxies beyond the Local Group will be pushed away by the 

universe's expansion, disappearing over the cosmological 

horizon, leaving only a few galaxies in the Local Group visible. 

 

 The Milky Way and Andromeda galaxies will collide in around 

6 billion years, eventually merging with other galaxies in the 

Local Group to form a single conglomerate. 

 

 The cosmic microwave background radiation, a remnant of the 

Big Bang, will be stretched out and drowned out by radiation 

from other sources, potentially leading astronomers to 
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mistakenly conclude that the universe is static. 

 

Chapter 11 

 String theory proposes that tiny vibrating strings are the basic 

units of the universe, aiming to unify gravity with other forces 

and potentially explaining the existence of more than our 

familiar three dimensions of space. 

 

 Albert Einstein sought to unify gravity and electromagnetism, 

envisioning a single mathematical framework to describe all of 

nature's forces, following in the footsteps of Maxwell's 

unification of electricity and magnetism. 

 

 The development of quantum field theory in the late 1960s 

and 1970s provided descriptions of the weak and strong 

nuclear forces, hinting at a potential unity among the 

electromagnetic, weak, and strong nuclear forces. 

 

 The challenge of unifying general relativity and quantum 

mechanics remains a significant hurdle in modern physics, with 

efforts focused on describing all four fundamental forces 

within a single quantum mechanical framework. 

 

 The concept of multiple dimensions, as explored in string 

theory and brane cosmology, offers potential avenues for 

unifying fundamental forces and understanding the underlying 

structure of the universe. 

 

 String theory and M-theory aim to unify fundamental forces, 

potentially involving extra dimensions and intricate 

mathematical structures that challenge traditional views of the 

universe's composition. 

 

 Quantum superposition suggests particles can exist in multiple 

states simultaneously, leading to the concept of parallel 
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universes and the branching of realities with each quantum 

measurement. 

 

 The interaction between gravity and mass, as described by 

Einstein's general relativity, involves considerations of pressure 

and energy in addition to mass, challenging classical views of 

gravity. 

 

 Experiments like LIGO aim to detect gravity waves, showcasing 

the sensitivity and precision required to measure minute 

changes in spacetime due to gravitational influences. 

 

 The warping of spacetime by massive objects, like black holes, 

leads to distortions in both space and time, highlighting the 

intricate relationship between gravity and the fabric of the 

universe. 

 

 Singularities, extreme points where our current understanding 

of physics breaks down, present challenges and opportunities 

for theories like string theory to provide insights into 

phenomena like black holes and the origins of the universe. 

 

Chapter 12 

 The Higgs field, proposed by Peter Higgs, fills the universe and 

interacts with particles to give them mass and properties. The 

detection of the Higgs boson particle at CERN in 2012 

validated the presence of the Higgs field. 

 

 The behavior of the Higgs field, including its settling into a 

non-zero value throughout space, known as the Higgs ocean, 

provides insight into its fundamental nature and its role in the 

universe's evolution. 

 

 The Higgs field interacts with particles, making them harder to 

accelerate and giving them mass. This interaction with the 
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Higgs field is what provides resistance to changes in motion, 

defining the concept of mass. 

 

 The cosmological constant, introduced by Einstein and later 

revisited in light of supernova observations, plays a crucial role 

in explaining the unexpected acceleration of cosmic expansion, 

highlighting the importance of repulsive gravity in the 

universe's dynamics. 

 

 The cosmological principle simplifies the equations of general 

relativity by considering a uniform universe, reducing complex 

interconnected equations to a single equation and providing a 

foundational framework for studying the distribution of matter 

and energy in the cosmos. 

 

Chapter 13 

 Hugh Everett's Many Worlds interpretation of quantum 

mechanics proposes the existence of parallel universes, where 

every possible quantum outcome materializes in a distinct 

reality, challenging traditional views of wavefunction collapse 

and the nature of reality. 

 

 David Bohm's alternative perspective suggests that particles 

possess definite positions and velocities, hidden by quantum 

uncertainty, with wavefunctions guiding particle motion and 

coexisting alongside observable attributes. 

 

 The Ghirardi-Rimini-Weber theory introduces spontaneous 

wavefunction collapse for individual particles, occurring 

randomly and infrequently, but significantly impacting 

quantum evolution for larger objects. 

 

 Decoherence theory posits that quantum probabilities quickly 

transition into classical outcomes due to interactions with the 

environment, leading to the resolution of the wavefunction 
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collapse paradox for macroscopic objects. 

 

 The border between the quantum and classical worlds, the 

role of conscious observers in diverging universes, and the 

quantum measurement problem pose profound questions 

about the nature of reality and the interplay between quantum 

mechanics and everyday experiences. 
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Films about parallel universes (top rated first) 

1. Rick and Morty (2013– )    

2. Upload (2020– )    

3. Undone (2019–2022)   

4. Stranger Things (2016–2025)    

5. Dark Matter (2024– ) -   

6. Dramaworld (2016–2021)    

7. The Peripheral (2022)   
8. Sliders (1995–2000)    
9. Doorways (1993 TV Movie)    
10. Last Action Hero (1993)    
11. Fringe (2008–2013)    
12. Dark (2017–2020)    
13. Afterworld (2007– )    
14. The Matrix (1999)    
15. Awake (2012)    
16. Free Guy (2021)    
17. Timeless (2016–2018)    
18. Justice League: Crisis on Infinite Earths - Part One (2024)    
19. Counterpart (2017–2019)    
20. Otherworld (1985)    
21. Charlie Jade (2005)    
22. Spider-Man: Into the Spider-Verse (2018)   
23. The Mist (2007)   
24. Zapped (2016–2018)   

25. The Good Place (2016–2020)    

26. Land of the Lost (1974–1977)    

27. Spellbinder (1995–1997)    

28. Spellbinder: Land of the Dragon Lord (1997)    

29. The Cloverfield Paradox (2018)    

30. Star Trek (1966–1969) 

Episode: Mirror, Mirror (1967)    

31. Justice League: Crisis on Two Earths (2010 Video)    

32. Trancers (1984)    

33. Coherence (2013)    
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34. Kill Switch (I) (2017) 

35. Parallels (I) (2015)    

36. The Twilight Zone (1959–1964)    

The Man in the High Castle  

37. The Man in the High Castle (2015–2019)    

38. Tripped (2015)    

39. Discontinued (2022)    

40. Spider-Man: No Way Home (2021)    

41. Doctor Strange in the Multiverse of Madness (2022)    

42. The Fantastic Journey (1977)    

43. Parallels (2022)    

44. Another Earth (2011)    

45. The One (2001)    

46. Multiverse (II) (2019)    

47. Stargate SG-1 - Point of View (1997–2007)    

48. Stargate: Atlantis (2004–2009)    

49. The Wizard of Oz (1939)    

50. Spider-Man: Across the Spider-Verse (2023)   

51. Justice League: The Flashpoint Paradox (2013 Video)    

52. Pleasantville (1998)    

53. Nowhere Boys (2013–2018)    

54. Tomorrowland (2015)    

55. Shifters (2011– )    

56. If I Hadn't Met You (2018)    

57. Seven in Heaven (2018)    

58. Paradox (I) (2010)    

59. What If...? (2021– )    

60. Stormworld (2009– )    

61. Parallax (2004)    

62. Loki (2021–2023)  
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I hope you enjoyed reading this free preview.  Look or ask for this 

book at your favorite bookstore, or purchase it from Amazon.com. 

This edition is also available for download instantly in Kindle 

format/   

 

 

 

Thank you again and I wish you all the very best.  
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