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Abstract

This book is a version that integrates the initially published Virtual Spacetime Physics with my
subsequent research work, Fluid Cosmology. Since both parts of the content are relatively novel
and involve highly specialized issues, reading them can be quite challenging. Fortunately, with the
assistance of artificial intelligence (Al) technology, when writing this work, my original intention
was to create content tailored for Al programs, such as ChatGPT, DeepSeek, and others.
Subsequently, we can embark on new research explorations based on this foundation, and new
discoveries can be deduced through Al programs that have learned the content of this book,
thereby obtaining the results we need. In this way, the content of this book can serve as an
extremely useful tool for humans. In practical operation, for instance, if we intend to utilize the
DeepSeek Al program to read this book, we can input the PDF file of the book as an attachment.
Then, DeepSeek will learn and master the content of the book. Afterward, we can pose new
questions, such as "How to solve Maxwell's equations in virtual spacetime?" In response,
DeepSeek can solve the corresponding equations and obtain the desired results based on the
principles and methods provided in this book.
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Preface

This book is a version that integrates the initially published Virtual Spacetime Physics with my
subsequent research work, Fluid Cosmology. Given the relatively distinct independence between
the content of Virtual Spacetime Physics and the later-developed Fluid Cosmology, the book is
divided into two major parts: the first part is Virtual Spacetime Physics, and the second part is Fluid
Cosmology. Although these two parts possess a certain degree of independence from each other,
they are also mutually compatible. In other words, Fluid Cosmology encompasses a broader scope,
including fluid models of the entire universe. Within the dark matter fluid model of the universe,
there is a portion of content that corresponds to Real Spacetime and Virtual Spacetime Physics.

Hence, there exists a relationship of locality and entirety between them.

Of course, since both parts of the content are relatively novel and involve highly specialized issues,
reading them can be quite challenging. Fortunately, with the assistance of artificial intelligence (AI)
technology, when writing this work, my original intention was to create content tailored for Al
programs, such as ChatGPT, DeepSeek, and others. Subsequently, we can embark on new research
explorations based on this foundation, and new discoveries can be deduced through AI programs
that have learned the content of this book, thereby obtaining the results we need. In this way, the

content of this book can serve as an extremely useful tool for humans.

In practical operation, for instance, if we intend to utilize the DeepSeek Al program to read this
book, we can input the PDF file of the book as an attachment. Then, DeepSeek will learn and master
the content of the book. Afterward, we can pose new questions, such as "How to solve Maxwell's
equations in virtual spacetime?" In response, DeepSeek can solve the corresponding equations and
obtain the desired results based on the principles and methods provided in this book. The entire
operational process is actually quite straightforward. Given Al programs' excellent comprehension
of natural language, the entire dialogue process closely resembles that with humans, with minimal
differences. Consequently, your requirements will ultimately become the output results of the Al

program.

Finally, although this book is primarily intended for Al programs, it is also accessible for humans
to read. When reading, individuals can choose chapters of interest. If any questions arise during the
reading process, readers can directly contact the author via email at gzchengzhi@hotmail.com.



Part 1: Virtual Spacetime Physics



1 Some things that we think are useless are
actually very useful

1.1 We need negative numbers

1.1.1 Negative numbers are essential in life

Human understanding of numbers begins with the positive integer and then has zero. Originally, the
ancients felt that numbers smaller than zero were meaningless because negative numbers could not
be used for counting. So, the history of humans using negative numbers is not very long. In China,
the use of negative numbers can be traced back to the "Nine Chapters of Arithmetic" in the Qin and
Han Dynasties. In other parts of the world, the use of negative numbers is even more than a thousand
years late. It can be seen that in most historical periods of humanity, negative numbers are not valued.

The main reason for this problem lies in the needs of life. For example, the early Hemudu people
harvest rice, in fact, only need to use addition is enough. It is a simple addition to continuously
harvest the grain from the rice fields and put it in the warehouse. To take out the grain from the
warehouse, you only need to do subtraction. Negative numbers here seem to be of no use.

However, when people's relationship become more and more complicated, especially the
development of commodity trade, people realize that negative numbers are as important as positive
numbers. If positive numbers can help people count and count the wealth they can get, then negative
numbers can help them count their wealth spending.

In ancient China, the commodity economy began to appear, and people could use food, dried meat,
etc. to exchange daily necessities with other people. At this time, the counting work has become
more complicated. Especially when the stock of food and meat is insufficient, the negative number
is very important at this time. Because through negative numbers, one can remember how much
food he owes to others, and these foods need to be returned to others in the harvest season. In this
way, after having both positive and negative numbers, the trade behavior between people becomes
more scientific and reasonable.

In modern society, negative numbers have a wider range of applications. Such as negative assets,
negative temperatures, negative currents, etc. In the stock market, a negative percentage indicates a
decline. Therefore, negative numbers and positive numbers are indispensable numbers in our lives,

and their status is completely equal.

1.1.2 Negative numbers in physics

Physics is inseparable from negative numbers. In physics, in order to express temperature, various
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methods can be used. However, it is the Celsius temperature that provides a more direct and intuitive
experience. Unlike the absolute temperature, the Celsius temperature has a negative temperature.
The zero degree Celsius is directly linked to the freezing point of water. So when solving a physical
problem and designing a physical experiment, if you see the temperature involved in it is specifically
degrees Celsius, the researchers will immediately have a rough framework, what equipment should
be provided, and under what conditions the temperature requirements.

Of course, many studies in physics are mainly used in absolute temperature. However, because the
Celsius temperature is closer to the human body's feelings, in many cases, the researchers will
automatically convert the absolute temperature to the Celsius temperature in the brain. This will
enable better research work.

In circuit theory, the application of negative numbers is more extensive. Therefore, the circuit
usually consists of a variety of components and a very complex circuit network. After determining
the grounding point, all current directions in the circuit can be represented by positive and negative
signs. The positive sign indicates the current flowing to the ground point. The negative sign indicates
that the current flows from the ground point. In addition to the current, the voltage can also be

represented by a sign.

In Newton's law, the use of negative numbers is the simplest way to express the forces and reaction
forces. If the force symbol is positive, the reaction force symbol is negative.

In electromagnetism, the sign of charge can be expressed in positive and negative. The charge sign
of the electron is negative, while the charge sign of the proton is positive. Through the determination
of this symbol, Coulomb's law can be applied to determine the direction of the electromagnetic force.

Of course, there are still many application examples, which are not pointed out here.

In the example above, in fact, if we don't use negative numbers, there are other ways to solve the
problem. The absolute temperature can be used for the temperature, and the circuit can select the
lowest point of the potential as the zero point. As for Newtonian mechanics and electrodynamics,
text-assisted explanations may be used, and negative numbers may not be used. This is also the
method that some beginners are used to. However, this will cause the problem to become very

complicated and various errors will easily occur.

1.2 We need imaginary numbers

1.2.1 Imaginary numbers are more abstract

Like the negative numbers, the imaginary numbers that appeared in the seventeenth century were
also considered to be useless numbers. Unlike negative numbers, there seems to be nowhere in life
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where you can use imaginary numbers directly.

However, it turns out that this is a very simple world view. In fact, we live in a multidimensional
world. We can not only go down a road, but also have a variety of routes to choose during the walk.
How to represent these other dimension branches, using only real numbers is far from satisfying the

requirements.

For example, to calculate the area of a rectangle, if you do not use imaginary numbers, you must
use text to describe: What is the length of the rectangle and what is the width. Then use the length
multiplied by the width to get the area of the rectangle. But if we use imaginary numbers, longs of
the rectangle are expressed in real numbers, and widths are represented by imaginary numbers, we
don't need any text at all, and we can solve the area of the rectangle directly by using mathematical

formulas.

The reason why we can get such a simple derivation process is that we directly use a complex
number with an imaginary number to completely describe all the attributes of a rectangle.

Of course, due to the limitations of physics theory, in physics, Newtonian mechanics and relativistic
dynamics basically do not need to use imaginary numbers. As for biomedicine, etc., it is rare to deal
with the problem involving imaginary numbers. Even in physics, for general mechanical waves,
electromagnetic waves, etc., it is only necessary to use a sine cosine function to represent the
physical laws.

In quantum mechanics, it has been found that using imaginary exponential functions to represent
wave functions makes the entire derivation process very simple. For example, the Schrodinger
equation and the Dirac equation themselves contain imaginary symbols. Even the Klein Gordon
equation does not contain imaginary numbers, but in the calculations, it is inevitable to deal with

imaginary numbers.
This shows that the imaginary number has begun to gradually move away from the role of simplified

computing tools in the micro world. It reflects some of the essential issues of the microcosm. This
will be well explained later in the book.

1.2.2 Euler formula

Although the imaginary numbers are abstract, in the actual calculation process, the imaginary
numbers can still be related to the real numbers. That is to say, a formula containing imaginary
operations can also obtain the result of real numbers under appropriate conditions. The Euler
formula is the formula that can achieve this result.

Euler's formula is very simple

e™ = cosx + isinx
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This formula actually reflects how to represent an imaginary number as both sine and cosine. In the
actual calculation process, directly using the cosine and sine functions will make the calculation
process more complicated. If you use the imaginary form with the natural constant as the base, you
can greatly simplify the calculation process. Although the result of the calculation will therefore
have an imaginary number, in the result, it is only necessary to simply discard the imaginary part.

In quantum mechanics, the oscillating solution of a wave function usually does not use a sine or
cosine function, but instead uses e instead. The advantage of this is that the rules of exponential
operations can be used to deal with complex trigonometric problems.

1.2.3 Schrodinger equation

In order to see the important role of imaginary numbers in the laws of physics, the Schrodinger
equation is listed here. The Schrédinger equation is one of the most famous equations in quantum
mechanics. It is similar to Newton's law of motion and reflects the laws of motion of microscopic
particles. The form of the Schrédinger equation is as follows

2

'fla = h + U
lf)tw_ 2max2¢ k4

In this equation, the left side is a time derivative term that contains an imaginary number. Due to
the appearance of this imaginary term, combined with the Euler's formula, in many bound states, a
solution that oscillates over time can be obtained.

It can be seen that in the microscopic world, imaginary numbers are not an optional choice, but an
indispensable computational tool that is closely integrated with the entire theory of quantum
mechanics.

1.3 We need virtual spacetime

1.3.1 Whether superluminal speed existed

Negative numbers are widely used in practice. No one now doubts the physical meaning of negative
numbers. In physics theory, symbols represent opposite directions, electrical properties, energy, and
so on. It has exactly the same physical status as a positive number.

The imaginary number is also mathematically introduced. This produces beautiful mathematical
theories such as complex functions.

However, in physics, the physical meaning of imaginary numbers is limited to a few fields such as
wave functions. In the actual calculation process, imaginary numbers are often discarded in the final
result. Those that contain imaginary numbers are considered to have no physical meaning.
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However, when we use the laws of physics to calculate, there are always many cases where
imaginary results are included. Just like in real life we can't avoid negative numbers.

For example, suppose that in real-time air, if the static reference frame of an objectis L, and moves
at velocity v, the formula for length contraction can be expressed as formula (1-1)

This formula indicates that the faster the object moves, the shorter the length observed in the
stationary reference frame. When the moving speed of the object reaches the speed of light, the
length of the stationary reference frame can be observed as 0. Of course, none of us have seen a real
object moving at a speed of light reaching a length of zero. To solve this problem, the theory of
relativity also tells us that the speed of any object cannot exceed the speed of light. Because the
closer to the speed of light, the greater the energy that accelerates the object, until infinity. And this
is impossible. Therefore, substances that can reach the speed of light are only those that have a
resting mass of zero.

However, nature always gives a lot of predictions beyond the theory created by humans. For
example, if there is a substance whose mass is not zero and can reach the "limit" of the speed of
light, what will happen? In fact, according to the current experimental results, the neutrino has a rest
mass, and the velocity of the neutrino is the speed of light. (or at least not slower than the photon,
refer to the data of the supernova 1987A).

Therefore, even within the existing cognitive abilities of human beings, it is possible to faintly
perceive the possibility of exceeding the speed limit. And this possibility of surpassing the speed of
light is not completely limited to whether the static mass is 0.

In addition to the speed of light, there are many other unknown problems in nature. Of course, many
of them are still only in sci-fi novels, but they can still be found in serious scientific papers that are
difficult to explain with existing theories. Quantum entanglement is a typical example. As early as
the 1930s, Einstein and others raised a question. If deduced according to the theory of non-locality
of quantum mechanics, it is possible that there is a superluminal interaction between two particles.
From the perspective of relativistic theory, Einstein's analysis is no problem. Quantum mechanics,
which can be based on this non-local theory, has indeed obtained many very meaningful results, and
these results have been widely used in real life. Such as quantum tunneling, Mossbauer effect,
Josephson quantum interference effect and so on. Since the 21st century, quantum entanglement has
also begun to be confirmed by many experimental data. Special quantum satellites have been
launched in China to verify this peculiar phenomenon.

All of this shows that our understanding of the laws of nature is far from over. Looking back at the
history of human understanding of negative numbers and imaginary numbers, we must not only ask
why the speed of motion of objects cannot exceed the speed of light. If the speed of all matter in the
universe must be less than the speed of light, and the speed of information exchange between them
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is subject to this limitation, then as the universe we live in is constantly evolving, various planets
and galaxies are leaving. The farther away; the time it takes for galaxies to interact with each other
will be longer and longer; the connections between galaxies will become weaker and the universe
will eventually evolve into what it will eventually become. Will it eventually fall apart? At least the
existing theory is unpredictable. Because this leads to such a strange conclusion: the universe we
live in is special. In the universe that will completely collapse in the future, we are now in a cosmic
time that is called "happiness." However, I think the universe should be eternal and human beings
are very small. The emergence of humanity does not mean that this is a very special "cosmic era."

Therefore, the superluminal speed is a common phenomenon in this universe, just as negative and
imaginary numbers are everywhere. It is only that the superluminal speed should not exist in the
form of the movement of matter described by our existing physics theory. If we can find a new
perspective on the problem of superluminal speed, then the phenomenon of superluminal speed can
not only exist reasonably, but also does not contradict the physics laws known to existing humans.

1.3.2 The superluminal region may be a virtual spacetime region

From the theory of relativity (1-1), if the velocity of the object exceeds the speed of light ¢, then the
result becomes an imaginary number.

For convenience, v, = v/c is used here to represent a generalized speed. The advantage of
adopting such a convention is that it can avoid units such as "meter" and "second". At the same time,
the speed of light is equivalent to a generalized speed of 1. Thus the formula (1-1) becomes:

L=Lyy/1 -2 (1-2)

If v, > 1, it means that the moving speed of the object exceeds the speed of light, then equation (1-
2) can be expressed as

L=iLyJv.2—1 (1-3)

It can be seen that formula (1-3) represents an imaginary number. Since it is imaginary, it means
that this length is invisible in real time. But it should be visible in the virtual space and time.

This may lead to a conjecture as to whether there is such a process, in which for example, a
spacecraft flying in space, as its speed of movement increases, its length continues to shrink. At the
speed of light, the length of the entire spacecraft becomes zero, suddenly disappears in the virtual
spacetime, and then enters virtual spacetime to operate at superluminal speed. Such scenes are often

seen in some science fiction movies. But what about the actual situation is?

According to the formula of relativistic mass change
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m= e (1-4)

J1—1v.2

It can be seen that the closer the moving speed of the object is to the speed of light, the greater the
moving mass of the object. When the velocity of an object is equal to the speed of light, the motion
quality of the object will reach infinity. That is to say we need infinite energy to accelerate an object
to the speed of light.

So how big is this infinite energy? We can refer to some practical examples.

The mass of a single proton is very small. About 1.67 X 10727 kg. At the European Particle Physics
Laboratory (CERN), a proton can be accelerated to 7 TeV by inputting a large amount of energy.
This is equivalent to an increase of 7000 protons. In the future, energy will be increased to 100
billion electron volts, equivalent to an increase of 700,000 protons. In order to accelerate such a
small proton, the energy consumption of the entire accelerator (LHC) is also very amazing.
According to the information provided by CERN, the energy of the collider is up to 1.3T watts per
year after operation, ie 1.3G kWh per year, or 1.3 billion kWh per year. This is equivalent to the
annual electricity consumption of 300,000 British families, or the equivalent of one year's electricity
consumption in a developed city with a population of one million.

At present, the proton collider of the European Particle Physics Laboratory needs to input more
energy if it wants to accelerate the proton acceleration. The speed of the proton is only closer to the
speed of light, and never exceeds the speed of light.

However, this speed is not fast enough. In fact, the energy of high-energy cosmic rays in the universe
reaches more than a million times the acceleration energy of CERN protons. Even so, the speed of
these ray particles does not exceed the speed of light.

Then we can speculate that to fully reach the speed of light, the energy needed to accelerate a proton
alone may be infinite. If we want to verify that an object can enter virtual spacetime after
accelerating, we may need a galaxy-level energy, which means that such a process is basically
certain that it will not appear.

Even so, we can still explore some important properties of virtual spacetime in mathematics.

Assuming that all physical laws of the real spacetime are still established in the virtual spacetime,
then the formula (1-1) is applied. If we consider the same static length L, object in the virtual

spacetime, its motion length is L', the motion speed v,’, there will be the following relationship:

L' =LoJ1—10."2 (1-5)

If viewed from real spacetime, the v, corresponding to the real spacetime velocity v, that will
be greater than the speed of light.
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For mass, the formula for the virtual spacetime should be

m
m=—" (1-6)

J1—v."2

It can be seen that the formula (1-2) (1-4) (1-5) (1-6) is a very symmetrical formula, reflecting the
relativistic effect of length shrinkage and mass increase in virtual spacetime.

1.3.3 How the virtual spacetime physical quantity change

Although it has been previously analyzed, an object of non-zero rest mass cannot reach the limit of
the speed of light due to the need for infinite energy. But we can still consider it, assuming that there
is still a phenomenon in the natural world that breaks through our existing theory of relativity. Even
infinite energy can still reflect a physical quantity that can be measured in some way. Then we can
use the existing formula to analyze what kind of fate the object will face in the virtual spacetime
after it moves beyond the speed of light.

Consider equation (1-3), we can see the imaginary term on the right side of the formula. When the
object moves at a speed of light, the imaginary term is also zero. This ensures the continuity of the
physical laws.

However, it is different from the phenomenon observed in real time in the air. If v, — oo, the
imaginary term of equation (1-3) will also become infinite. From the corresponding mass change
formula (1-4), it can be seen that when the speed tends to infinity, the imaginary term of the mass
will tend to zero.

Of course, this is just the result of deriving from the real spacetime. Such imaginary items are not
observed in real spacetime.

So, can we observe the object in the virtual spacetime? If we can observe it, what kind of
phenomenon will it be?

Assume that the conversion relationship between virtual spacetime velocity and real spacetime is as
follows:

vve =1 a-7
Thus, when the speed of the real spacetime is the speed of light, the speed of the virtual spacetime
is also the speed of light. The speed of the real spacetime is zero, and the speed of the virtual

spacetime is infinity. vice versa. This assumption has certain rationality.

Thus, the formula (1-3) becomes

17



Ly, =iLygy1—1v,"2 (1-98)
It can be seen that the length L is an imaginary number.

And if it is in virtual spacetime, then the following relationship can be true

L'=Lgy1—1,"2 (1-9)
Here L'is a real number.

Considering (1-8) and (1-9), it can be seen that the conversion relationship between the two
spacetime lengths is

L' = —ilv, (1-10)

This reflects the relationship between the length of the virtual spacetime and the length calculated
by the real spacetime. Note that when v, = 0, L'is not zero, so the L calculated in real spacetime
will be infinite, but this has no practical physical meaning. As an imaginary number, it is not
observed in real spacetime. In same time, we can find that L' = L, observed in virtual spacetime.
If v, = 1, that is, the speed is the speed of light, then L' = —iL, at this time the length of the object
is 0 in either virtual spacetime or in real spacetime.

1.3.4 Smaller microcosm may also be virtual spacetime

In Sections 1.3.2 and 1.3.3, we noticed that the speed of the virtual and real spacetime is exactly a
reciprocal between each other. If we extend it, if under certain conditions, the length of the virtual
and real spacetime is also inversely related to each other, namely

X-Y=1,> (1-11)
Where X is the length variable in real spacetime, and Y is the corresponding virtual spacetime length
variable. [, can be assumed to be a constant in length, which is the boundary point of the virtual

and real spacetime.

In this way, we can find that the real spacetime we are in now is actually not infinitely separable,
because when the limit of length is reached, that is [, the real spacetime is over. Then in the area
less than [,, it belongs to virtual spacetime.

From the real spacetime, the virtual spacetime seems to be small. However, since the two are
inversely related to each other, if they enter the virtual spacetime, instead of looking from real
spacetime, it seems that it is only confined to a small area.

Figure 1-1 shows the relationship between such virtual and real spacetime.
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Real spacetime

Virtual spacetime

Fig. 1-1 The boundary between virtual and real spacetime
The reason for doing this is based on several facts:

1 The point particles can be processed using mathematical methods, such as Dirac function, but
point particles bring in energy infinity. This is incompatible with the physical laws we know. If we
consider that the smaller space is virtual spacetime, then after the radius of the particle is less than
1L,,, it enters the virtual spacetime. This radius is limited in the virtual spacetime, so the problem of

energy divergence can be solved very effectively.

2. The problem of quark imprisonment. The quark model is a model that can solve the hadron
structure very effectively and has been confirmed by a large amount of experimental evidence.
Regrettably, however, there is no strong direct evidence to date for the existence of independent
quark particles. If a model of virtual spacetime is adopted, quark imprisonment is easier to
explain. Just assume that these quarks are particles in the virtual spacetime. As mentioned in the
first two sections of this book, it is very difficult for particles in virtual spacetime to enter real
spacetime. How to collide particles of virtual spacetime into real spacetime, there is no clear
possibility. Of course, it is not entirely impossible. Perhaps with the support of new theories and
more experimental data, there will be opportunities to observe fractional charge quark particles in
the laboratory.

3. The structural problem of electronics. For a long time, people have some very simple views on
the material structure. For example, some people think that matter should be infinitely separable.
In this case, electronics should also have a structure. In addition, from the point of view of
symmetry, since protons have a structure, why does electron have no internal structure?
Unfortunately, so far, almost all experiments have failed to detect the structure of electrons. Since
electrons should not be a point particle (because this causes problems with energy divergence),
there must be no internal structure. So what kind of particles should electrons be? Through the
boundary of the virtual spacetime, we find that if the electron radius is smaller than the boundary
of a certain spacetime, the electrons are located in the virtual spacetime, so that there should be no
structure inside the electron can be observed. Because we can't directly enter the virtual spacetime
to detect the structure of electrons.

19



20



2 Maxwell equations based on virtual
spacetime

Here is a simple convention. All the formal letters in the book are vectors, such as F, G, X, Y and
etc. The italic letters indicate scalars, such as F, G, 7, p and etc.

2.1 Reconstruct Maxwell's equations

2.1.1 Maxwell equations

There are two main forms of Maxwell's equations, one is the integral form and the other is the
differential form. Different applications of Maxwell's equations can be used depending on the
application. This book focuses on the differential form of Maxwell equations.

The common forms of real spacetime Maxwell's equations are as follows

( V.E:E
&
V-B=0
OB _
] VXE=-=— (2-1)
ot
OF
VXH=]+e+—

ot

In these equations, where E is the electric field strength and p is the charge density. B is the magnetic
induction intensity and H is the magnetic field strength. J is the current density, € is the dielectric

constant, t is the time, and V is the differential sign.

Formally, Maxwell's equations (2-1) consist of four equations. They are combined to reflect the
changing relationship between electromagnetic and magnetic fields. From top to bottom, the first
and second equations represent the divergence of the electric and magnetic fields. Divergence
reflects the spatial divergence of a material field. For example, a drop of strong ink drops into a
bottle of clear water. The very thick ink quickly spreads into the entire bottle of water, forming a
bottle of diluted ink. If two drops of the same concentration of ink are dropped at the same location,
the final ink will diffuse into the entire bottle of clear water, which will also form a bottle of diluted
ink. But it is more concentrated than just a drop of ink.

This means that a drop of ink has a smaller divergence, while two drops so much more ink have a

greater divergence.

Another example is the change in temperature. For a stove that provides a certain amount of energy,
the room will form a temperature gradient from near to far from the stove. The farther away from
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the stove, the lower the temperature, and this temperature difference with distance can be clearly
felt. However, if a room with more energy of the same energy is placed in the same location, or if a
higher-energy stove is placed, the temperature difference between the far and the distance from the
stove will be much smaller due to the reflection of the wall. This means that a higher energy stove
can dissipate heat to a greater distance. Or higher energy corresponds to more divergence.

In the two examples above, the ink particles are particles that contain mass. The stove is radiant
heat, energy, and it has no static mass. But in terms of the nature of diffusion, the two are essentially
the same. These two examples show that the divergence is actually related to the "source", whether
the source is quality or not, the same divergence law is followed.

Electric and magnetic fields are fields that have no resting mass. Unlike the heat radiated from the
stove, the electric and magnetic fields can generate direct electric and magnetic forces. The electric
and magnetic fields themselves contain energy, but the transmission of this energy requires
electromagnetic waves generated by changes in the electromagnetic field. The first two equations
in Maxwell's equations (2-1) tell us that the "diffusion" of electromagnetic and magnetic fields also
follows the same diffusion law of other matter and energy. This reflects that the electric and

magnetic fields do not exceed our cognitive range for other forms of mass and energy law.

It is worth noting, however, that the first equation describes the divergence of the electric field in
space. I refer to it here as the "diffusion" of the electric field in space, because from the mathematical
description, it is no different from the diffusion of matter particles and temperature. Therefore, the
first equation has the most general physical laws contained in the spacetime (real spacetime) we live
in.

However, the right side of the second equation is zero, which means that the magnetic field is not
diffuse in our world. Although Dirac once proposed the existence of magnetic monopoles in real
spacetime, trying to solve the problem of such asymmetry problem, but nearly a century has passed,
we still have no conclusive evidence that magnetic monopoles exist. So this equation seems to
indicate that in our world, no source can spontaneously generate a magnetic field just like electric
field. So does this mean that the magnetic field does not actually belong to the real spacetime we
live in? This is also an important issue that this book needs to explore.

The third and fourth equations of equation (2-1) reflect the curl of the electric and magnetic fields.
The so-called curl reflects a degree of rotation. For example, for a screw, if the thread is dense, the
screw needs to be rotated more times in the nut. This shows that the screw has a larger degree of
rotation. However, if the screw of the same length has a loose thread, the number of turns that need
to be rotated when it is rotated into the same nut will be small, indicating that the rotation is relatively

low.

The other one that gives us an intuitive feel is the whirlpool of water. If a vortex of water is more
urgent, it can absorb more matter. It shows that the curl of the vortex is relatively large. The vortex
of the water flow is relatively slow, so even a small mass of material can avoid this vortex. It shows

that the curl of the vortex is relatively small.
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For the example of a screw, a screw with a tighter thread is easier to screw into the nut because it
requires less force. This shows that the curl can effectively convert the force in a single direction
into the force in the direction of rotation, so that a task can be completed at the expense of less force
while consuming the same energy. The curl of the water flow is relatively large, and the material
and energy that can be absorbed are relatively large, indicating that in a limited space, the curl can
also increase the speed of the water flow, thereby driving greater mass and energy into the vortex.

The electric field and magnetic field rotation also have the same characteristics. The third equation
reflects the curl of the electric field. It is consistent with changes in the magnetic field. That is to
say, if the magnetic field changes with time, a rotation of the electric field will occur.

The fourth equation reflects the curl of the magnetic field. That is, a change in the electric field will
generate a magnetic field. Unlike the third equation, in addition to the variation of the electric field,
there is a current density term in the fourth equation. That is to say, if there is a current, the magnetic
field rotation will also be generated. This is the root cause of the magnetic field.

Since the generation of current density is closely related to the change of the electric field. Here is
a very natural conclusion that the root cause of the magnetic field lies in the electric field. From a
causal point of view, at least from Maxwell's equations, the magnetic field cannot exist alone in the
real spacetime we live in. The magnetic fields we measure in real spacetime are actually derived
from changes in the electric field. This explains to some extent the conclusion that the divergence
of the magnetic field of the second equation must be zero, which is an important characteristic of
the real spacetime electromagnetic field.

2.1.2 Symmetry problems of real spacetime Maxwell equations

Maxwell's equations are the basis for studying real spacetime electromagnetic phenomena. If there
is virtual spacetime, it can be expected that Maxwell's equations should be changed.

The equations (2-1) look very concise. However, in terms of symmetry, it is still not very good.
According to the top-down order of the formula, it is mainly reflected in the following aspects:

1. From top to bottom, in the first formula, the presence of a dielectric constant results in the
occurrence of a charge density divided by the fraction of the dielectric constant. If the formula D =
€E is used to eliminate this fraction, then an additional ¢ will be added to the third equation. The
dielectric constant is related to the medium. The dielectric constant in vacuum is different from the
dielectric constant in the dielectric. This also makes calculations very complicated when applied to
specific problems.

2. It can be seen that the first formula and the second formula are asymmetrical. The charge on the
right side of the first formula is divided by the dielectric constant, and the result on the right side of
the second formula is 0. There have been many methods in the past to deal with such asymmetry.
Including introduced the magnetic monopole by Dirac, and finally finds it is difficult to verify in

the experiment.
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3. On the right side of the third and fourth formulas, it seems that there is a difference between the
sign and the sign. Here is a question. Why is the time differential term on the right side of the third
formula is a negative sign while the fourth formula is a positive sign? Why can't it be the same
symbol?

4. The fourth formula shows we had to use the magnetic field strength H instead of the magnetic
induction B. If H is changed to B, a magnetic permeability will appear in the fourth formula. The
magnetic permeability is the same as the dielectric constant and is related to the material through
which the electromagnetic field passes. The magnetic permeability in vacuum is different from the
magnetic permeability in materials, which also makes many problems in the actual calculation
process become very complicated and lacks generality.

Therefore, how to improve Maxwell's equations to make it more symmetrical has always been the
direction of many people.

There are many ways to change:

1. Change the form of the entire Maxwell equations.
2. Only change some of the parameters

3. Add new equations

Because Maxwell's equations have been supported by a large amount of experimental data in real
spacetime, the first and second retrofit solutions involve more problems and are more difficult. In
the past, many people have done a lot of work in this area, including the introduction of magnetic
monopoles, and the effects are very general.

And if we consider that virtual spacetime is only a new spacetime added, it has not been considered
in the past physics, there is a close relationship between virtual spacetime and real spacetime, and
there is also certain mutual independence. Therefore, it is more convenient to add a Maxwell's
equations in the virtual spacetime. This is the third method and the core of the book.

By adding a new set of equations, we have two sets of Maxwell's equations that are almost identical
in form. Because the form is exactly the same, the physical laws of virtual and real spacetime are
exactly the same, and then the work we have to do is to consider the connection between two

physical laws in spacetime. This can be done by solving new Maxwell equations.
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2.2 The establishment of Maxwell equations based

on virtual spacetime

2.2.1 Generalized electric field strength and generalized magnetic

field strength

To obtain Maxwell's equations based on virtual spacetime, the following issues are mainly

considered:

1. The new equation should be independent of the specific medium, whether it is dielectric or
magnetic. Therefore, the coefficients of dielectric constant and magnetic permeability should not

appear in the new system of equations.
2. In the new equations, the electric and magnetic fields should be exactly equal.

3. In real spacetime, the results of the equations are exactly the same as the existing Maxwell

equations.

To solve the first problem first, it is necessary to introduce a universal electric field strength and
magnetic field strength. Two new parameters F and G are defined here, which are called generalized

electric field strength and generalized magnetic field strength, respectively.

Their relationship to existing electric field strength and magnetic field strength is as follows:
F = VeE 2-2)
G=./uH (2-13)

The dielectric constants on the right side of equations (2-2) and (2-3) and the magnetic permeability
may be parameters of any material including vacuum. When the materials of the electromagnetic
field are different, although the electric field and the magnetic field will change, the generalized
electric field and the magnetic field are invariants.

Another interesting question is the unit of generalized electric and magnetic fields.

. . . . Coulomb 2
The unit of dielectric constant is —
NewtonxMeter2

Newton

The unit of electric field strength is

Coulomb
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Therefore, the unit of generalized electric field strength is

X =
Newton X Meter? Coulomb Meter

\] Coulomb? Newton vNewton

The unit of magnetic induction is Tesla.

Ampere
Meter

The unit of magnetic field strength is

. . s Tesla xMet
Therefore, the unit of magnetic permeability is: (Tesla x m) / ampere %

In this way, the unit of generalized magnetic field strength can be obtained

Tesla X Meter » Ampere  |Tesla x Ampere VNewton
Ampere Meter Meter "~ Meter

It can be seen that the unit of the generalized magnetic field strength is consistent with the unit of

the generalized electric field strength.

Actually, considering W = %SEZ +% uH?, the energy density of the electromagnetic field is

Joule
Meter3

expressed in units of

Therefore, the unit of generalized electric field and generalized magnetic field strength can also be

Joule
Meter3

expressed as

Unlike other units, the generalized electric and magnetic field units are inevitably with a root number.
This actually reflects that the generalized electric field and magnetic field strength are two more
basic quantities than energy. The difference is similar to the difference between the Dirac equation
and the Klein Gordon equation in quantum mechanics.

This also shows that the energy we measured in real spacetime is actually composed of electric field
strength and magnetic field strength, some form similar to the square of the complex modulus. With
this view, there are better mathematical tools available for subsequent processing of virtual and real

spacetime motion equations.

2.2.2 Retrofit of real spacetime Maxwell's equations

After using the generalized electric field strength and the generalized magnetic field strength, some
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changes will occur in the form of real spacetime Maxwell's equations. Formula (2-1) becomes

P
V'F=—
Ve
V-G=0
3 aG (2-75)
VXF=—/eu—
RaPT:
OF
VxG=\/ﬁ]+\/s—yE

Formula (2-5) doesn't look so simply. The main problem is the two medium-dependent parameters
of dielectric constant and magnetic permeability. In order to make the equations independent of
medium, we can make the following conventions.

First define the generalized charge density

=l

Pe

Generalized current density

Je = /1

Considering the relationship between the speed of light and the plus of dielectric constant and the
permeability of the material

2~
=

Then define a generalized time

y=ct

Substituting these generalized parameters and the relationship between the speed of light and the
dielectric constant and magnetic permeability into equation (2-5)

V-F=p,
V-G=0
aG
VXF=—E (2-16)
OF
VX G= e+6y

This way we get four equations (2-6) that look very succinct and have very good symmetry. This is
actually a real spacetime Maxwell's equations.
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Mathematically, equations (2-6) and (2-1) are identical. However, pay attention to the difference
between them.

These differences are manifested in:

1. All of the equations (2-6) used are generalized parameters. Among these generalized parameters,
in addition to the generalized time, the generalized electric field strength and the generalized
magnetic field strength have not been used in the past physics.

2. The unit of generalized time is consistent with the unit of length. This makes it easier to
understand the relationship between space and time at a more uniform level.

3. Equations (2-6) are independent of the characteristic of the medium. That is to say, no matter
what kind of medium, the equations (2-6) are applied without changing any parameters. In different
materials, the dielectric constant and magnetic permeability in the equation (2-1) are inevitably
changed.

2.2.3 The Maxwell equations in virtual spacetime

1. The structure of virtual spacetime

The symmetry and generality of the real spacetime Maxwell's equations (2-1) after transformation
has become better. In order to solve other symmetry problems, the best way is to set up another set
of Maxwell's equations. Another set of Maxwell's equations is located in another spacetime, and
there is a very close relationship between other spacetime and real spacetime.

According to the analysis in the first chapter, the existence of virtual spacetime is possible. The
existence of virtual spacetime includes the superluminal speed and the micro-world of very small
scale.

In order to meet the needs of the existence of superluminal speed, it is proposed in formula (1-7)
that there should be a reciprocal relationship between the velocity of real spacetime and virtual
spacetime. According to this relationship, when the speed of real spacetime is getting larger and
larger, the speed corresponding to virtual spacetime will become smaller and smaller. When the
speed of the real spacetime is infinite, the corresponding virtual spacetime speed is 0.

So according to formula (1-7), there are

1
Ve =, 2-7)
Cc

Where v, is the velocity in real spacetime, and v, is the velocity in virtual spacetime.

In addition, we use the generalized time y in Section 2.2.2. If the length of the real spacetime is

expressed as X, the generalized velocity can also be expressed as
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dX
Ve = —
c dy
Purely from the point of view of symmetry, if the length of the virtual spacetime is represented as
Y and the generalized time is represented as X, the generalized velocity of the virtual spacetime can
be expressed as

o dy
Vc=a

Without loss of generality, the formula (2-7) can be expressed as

dX dx
= (2-8)

From the structure of the formula (2-8), the left side is the differentiation of space versus time. The
right side is the differentiation of time from space (if such a differential exists). From this we can
guess whether there is a time and space between the virtual spacetime and the real spacetime just
overturned? That is, in real spacetime, we see three-dimensional space plus one-dimensional time.
And the corresponding virtual spacetime is three-dimensional time plus one-dimensional space?

Of course, the one-dimensional space mentioned here is just a representation, because we really
have no exact way to directly prove the existence of this one-dimensional space. As for whether the
specific image of the one-dimensional space can be given out, it may be beyond the imagination of
our human beings.

Therefore, the three-dimensional time and one-dimensional space constructed here are essentially a
mathematical representation. Because it seems that only the virtual spacetime constructed in this
way can make the new Maxwell equations have higher symmetry.

2. Some conventions in virtual spacetime

Once the basic image of the virtual spacetime is established, the three-dimensional time Y plus the
one-dimensional space x, we can start to try to establish another Maxwell equations corresponding
to the real spacetime in the virtual spacetime. However, it should be emphasized that the three-
dimensional time mentioned here may not be directly related to the real spacetime’s time, or possibly
may also have a direct connection. At least so far, the three-dimensional time mentioned here is only
more concise and straightforward in order to construct the equation. In fact, it seems that in virtual
spacetime, the so-called three-dimensional time here actually corresponds to the real spacetime’s
three-dimensional space. If the observation reference is set in virtual spacetime, people may still

feel the three-dimensional space and one-dimensional time.

In this way, we may come to the conclusion that from a more general point of view, an object
cannot distinguish which spacetime it is in. In this case, the magnetic field and the electric field
are also indistinguishable.
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Since it is assumed that there are two spacetime, for some operators, there are some conventions to
be made here.

The first is the coordinates of these two spacetimes. For real spacetime, the three-dimensional space
plus one-dimensional time can be expressed as: X, y

Where
X = xlfl + XZJ,C\Z + X35C\3 (2 - 9)
y=ct (2-10)

For virtual spacetime, the three-dimensional time plus one-dimensional space can be expressed as:
Y, x

Where

Y=y191 +y252 + 393 (2-11)
Like the real spacetime y, the virtual spacetime x also has a unit of length.

Then differentiate the conventions of the operators. The real spacetime differential operator can be
directly expressed as V. Of course, after we have the virtual spacetime, in order to distinguish
convenience, it can also be expressed as V,. to reflect the differentiation of the three-dimensional
space component.

among them

d d
V=Vx=Xla—x1+Xza—x2+X3a—x3 (2—12)

The differential operator of virtual spacetime can be expressed as V,, to reflect the differentiation

of the three-dimensional time component. And

V_Aa+’\a+'\a 2—13
y_ylayl yZayZ y3ay3 ( )

The generalized magnetic charge density and the generalized magnetic flux density are expressed

as pp, and |,
3. Construction of virtual spacetime Maxwell's equations

In this way, the real spacetime Maxwell's equations (2-6) are modeled, and the Maxwell's equations
of virtual spacetime can be constructed directly by the substitution method.

The symbols that need to be replaced are as follows
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Fe G
Pe = Pm

Je 2 m

V-V,
0 d
— ﬁ —
dx 0dy

Thus, we can get the virtual spacetime Maxwell's equations represented by the formula (2-14):

Vy G =pp
v, F=0
OF
V,XG=—— (2—14)
Y 0x
OF
Vy XF =+ o

For comparison purposes, the real spacetime Maxwell equations are listed here:

Vi F=p,
V,-G=0
oG
XF=—— —
V, 3y (2—-15)
oF
VXXG:]e'l'@

It can be seen that the real spacetime and virtual spacetime Maxwell's equations after transformation
are very symmetrical and easy to remember. At the same time, the asymmetry problem of magnetic
field strength and electric field strength in a set of equations is effectively solved.

2.2.4 Relationship between electric and magnetic charge

The reason that Dirac introduced magnetic monopoles was to solve the problem of charge
quantization. The magnetic charge in Maxwell's equations in virtual spacetime is the magnetic
monopole. It is only changes in form by comparing with Dirac's magnetic monopole. However, the
same method can be used to calculate the magnetic charge.

In order to better understand the principle of Dirac charge quantization, here we first introduce the
Aharonov-Bohm effect, which is the AB effect.

The AB effect means that the magnetic induction B is zero outside an infinitely long solenoid, so
according to classical electrodynamics, there should be no observable physical effects outside the

solenoid. However, in magnetic mechanics, the magnetic field plays a role in the magnetic vector

potential A, and the relationship between B and A is

B=VxA (2 —16)
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Although the magnetic induction outside of an infinitely long solenoid is zero, the magnetic vector
potential must be continuous, that is, naturally extending from the inside of the solenoid to the
outside of the solenoid. That is to say, the magnetic vector potential outside the solenoid is not zero.
Thus, this A, which is not zero, will have an observable physical effect on the microscopic

phenomenon.

In the AB effect, the method of electronic double-slit interference is usually used to verify the
influence of the magnetic vector potential on the phase of electron movement. The change of
electrons through the A phase causes a change in the double-slit interference fringes, which proves
that the magnetic vector potential does have physical effects that can be observed.

At present, the AB effect has been supported by some strong experimental evidence, which is

basically certain to exist.

According to the AB effect, if the magnetic vector potential A is not observable for physical effects,
the phase shift of the affected electron wave function should be 2nm, so that the phase of the electron
wave function moves, but moves a complete cycle. And it coincides with the original wave function.
In this way, no matter what way, the results of observation will not change. Specifically, the
movement of the electronic phase should satisfy the relationship

e
=& = 2nm (2 —17)

In the above formula, @ is the magnetic flux inside the solenoid.
h is areduced Planck constant, e is an electron charge, and n is a positive integer.

Since the length of the solenoid is infinitely long, it looks like two independent magnetic charge
from any end of the solenoid. The magnetic charge symbols of different endpoints are different, just

like the symbolic difference of charge.

Thus we assume that the positive end of the solenoid is equivalent to the magnetic charge m, then

the other end is equivalent to the negative magnetic charge -m.

Similar to the electric field strength, the magnetic field strength formed by the position where the
magnetic charge m is r can be calculated by the formula

=" (2 - 18)
" Amur?
After calculation, he magnetic induction is
m
B = 2—-19
41?2 ( )

Since the calculation formula of magnetic flux is
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This is mainly about how to calculate the area. For a position far enough away from the magnetic
monopole, the electromagnetic induction intensity is evenly distributed on a spherical surface
centered on the magnetic monopole, so the magnetic flux @ = 47r?B = m

In the Dirac charge quantization condition, this infinitely long solenoid is required to have no

observable physical effects, so it is necessary to satisfy the conditions corresponding to the AB effect.
Therefore, substituting the formula (2-19) into the formula (2-17) can be obtained:

em = 2nmh (2-19)

According to the definition of generalized charge density, the generalized charge and generalized
magnetic charge are defined here as

Generalized charge

=— 2-20
qe \/E ( )
Generalized magnetic charge
m
dm == (2-21)
/T

Thus, both the generalized charge and the generalized magnetic charge have the same unit, which
facilitates comparison between the two. In order to obtain the relationship between the generalized
charge and the generalized magnetic charge, here

qe = Aqm (2-22)

We can get

2 2
_fe _ & H__°
“= Im Znnh\/; 2nnshﬁ

Considering

al-
=

We can obtain
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e?
= 2—23
® nehc ( )

Here n can take any positive integer. Considering that an infinitely long solenoid corresponds to two
magnetic monopoles, the real spacetime charge should also contain two that is the positive and
negative electron charge. Therefore, taking n=2 here, the formula (2-23) represents the fine structure

constant.
Thus, as can be seen from the formula (2-22), the generalized charge is about 1/137 times the
generalized magnetic charge. It seems that the magnetic charge is much larger than the charge, but

this is the value calculated by real spacetime. Whether the magnetic charge measured by the virtual
spacetime has such a value remains to be further analyzed.

2.3 The solutions of the New Maxwell Equations

2.3.1 The propagation of electromagnetic waves in virtual

spacetime

Since the solution of the real spacetime Maxwell's equations has been very successful, it is not
too difficult to solve the equations (2-14) and (2-15).

First, look at the Maxwell's equations in the virtual spacetime solution to get the same
conclusion as the real-time space.

Consider that there is no magnetic charge and magnetic current in the vacuum, ie p,, =0
and J, =0

For the third formula in equation (2-14) to find the degree of rotation, you can get

0V, X F
0x

V, XV, XG=- (2-24)

Combine the fourth formula with the rotation relationship V,, X V,, X G = —VyZG

We can obtain

2

,. @
V26 -55G=0 (2 —25)

The same we can also obtain

2

) d
Vy F—ﬁFIO (2—26)
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It can be seen that equations (2-25) and (2-26) are the wave equations of the electromagnetic
field. Only the wave equation exists in the virtual spacetime, but its propagation characteristics
are completely consistent with the real spacetime electromagnetic wave propagation
properties.

Therefore, the virtual spacetime Maxwell's equations (2-14) can well describe the various
characteristics of the magnetic field and the electric field propagating in the virtual spacetime,
and the obtained results are also completely consistent with the real spacetime
electromagnetic field results.

2.3.2 Electromagnetic waves spanning two spacetime

Now we calculate the third equation of the virtual spacetime Maxwell's equations (2-14) using three-

dimensional spatial rotation, then we can get:

dv, X F
Ve XV, XG=— o (2-27)
Considering
W F = aG
X - ay
And
62
XV, XG= *G) — : =
Ve XV, XG=V,(V, G) — (V- V,)G axayG
Where
V,(Vy-G) =0
Then
62
Ve 'V, )G+H=—-G=0
( x Y) +axay
Or
i + o G=0 2-28
; 16xi6yi oxdy | ( )
i=

By using the same method, we can obtain
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3
92 92
( 1 oyt _axay) F=0 (2 —29)

i=

It can be seen that equations (2-29) and (2-30) are also wave equations. However, unlike the
electromagnetic wave oscillation equations (2-25) and (2-26) in the virtual spacetime and the
electromagnetic wave oscillation equation in the real spacetime, the parameters of the formula (2-
28) (2-29) span across two time and space. That is to say, the two equations contain the coordinates
of virtual spacetime and real spacetime. This also means that if there are electromagnetic waves
described by these two formulas, the electromagnetic waves will exist in both time and space.

The solution to this equation is easily obtained by observation. The solution of equation (2-29)
includes:

F= Foei(k-X+k-Y)ei(i%x+i%Y) (2 —30)

Here k = % For ease of understanding, k, @ and c correspond to the wave vector, angular frequency,

and speed of light of the ordinary meaning, rather than generalized parameters.

In addition, the following electromagnetic wave function is also the solution:

F = Foet(kX-k¥) +i(x=icy) 2 = 31)
F = Foet0x-kv {ige+cy) (2 -32)
F = Fyet(kX+iky) o5+ y) (2 —33)
F= Foe’—f(ik'x-ik'Y)ei(%"‘%y) (2 —34)
F = Fyet(ikX+ky) ) (2 — 35)
F = Fyetkx-k0) ot {3x+gy) (2 —36)

In addition, due to the symmetry, the X and Y of the two solutions of the electromagnetic wave
function (2-35)~(2-36), and the x and y position exchanges are also the solutions satisfying the
equation (2-30). This requires the addition of similar four sets of solutions. Therefore, there are ten
groups of qualified solutions. Each group consists of four solutions. Therefore, the solution of
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equation (2-30) is at least forty. The same equation (2-29) also has at least forty corresponding
solutions. Thus the two equations (2-29) (2-30) have at least eighty special solutions. The linear
combination of these eighty special solutions is also the solution of these two equations.

In order to clarify that the formulas (2-29) and (2-30) are wave functions that can be propagated in
real or virtual spacetime, and the speed at which the wave function propagates, some
transformations can be made to equations (2-30).

ik LA P 2-37
- dx;0y; Oxdy?) ( )
i=

However, there is a symmetry consideration here. Since it is an electromagnetic wave that spans
two time and space, the movement of the electromagnetic wave should satisfy

AX =AY

aY
X 1 (2-138)

That is, if the scales of the two spacetime metrics are uniform (this can be agreed upon in terms of
length definition), then the wave function should move in real spacetime at a distance equal to its
distance in virtual spacetime. Otherwise, the symmetry of these solutions will be destroyed, and
with the movement in two different spacetimes becomes larger, the two spacetimes will have no
symmetrical structure at all. As can be seen from the later model of neutrinos, leaving this symmetry,
the wave function will have no integrity and become

;o +6Y6y62 F=0 2 -39
£ 0x;0y; ~ 0X 0x y? B ( )
1=
That is
i + Lo F=0 2—40
Loy, v avt) T (=40
=
Or
;' +62 F=0 2—41
.1axia)’i ay? B ( )
=

The same we can obtain
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3
a2 92
(_laxiayi+a_yZ>G_0 (2 —42)

i

Comparing the formula (1-7), it can be seen that the wave function represented by the formula (2-
40) can oscillate with time in real spacetime, which is a special form of the equation (2-29). The
product of the wave's propagation velocity in two spacetimes is the square of the speed of light. This
also shows that from the formula (2-40), the obtained solution is k=w/c, which is consistent with
ordinary electromagnetic waves, but from the perspective of the specific electromagnetic wave
propagation velocity, for this spanning two spacetimes In the electromagnetic wave function, since
the velocities of the virtual spacetimes need to satisfy the formula (1-7), even if the velocity of the
real spacetime is lower than the speed of light, the product of the two spacetime velocities is always
equal to the square of the speed of light.

In this way we can get an important conclusion, the electromagnetic wave velocity in a single
spacetime can be less than the speed of light.

This conclusion can be used to explain the origin of wave functions in quantum mechanics.

2.4 The wave function solution 1n quantum

mechanics

2.4.1 The wave function solution of free particles

Solve the equation (2-41) here. Since it only involves the time y of real spacetime, the number of
special solutions is much less. Consider four of them

F= Foeik'(X‘Y)e_i%y
. W

F = Foe—lk'(X—Y)e—l?y
2—43

F= Foek'(xw)e_i%y ( )

F= Foe—k-(x+Y)e—i%y

Then the linear combination of these four special solutions is also the solution of equation (2-41).
Then use the formula y=ct, so that the general solution of equation (2-41) can be obtained

F=Fo[Cre™E™) 4 e &0 4 (ek G4 4 g ek XHN]e-lot (2 — 44)

If we are dealing with the problem of free particle motion, we need to consider the boundary
conditions of the free particle

{F||X|,|Y|—>oo =0
FlX,Y—>0 =Fy

(2 —45)
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The coefficient of the equation (2-44) C;.; =0, C, =1
We can get the wave function solution of free particles.
F = Fye K&+ g-iwt (2 — 46)
It can be seen that this is an electric field wave whose vibration frequency is ® with time.

And k is the wave vector of the electric field wave. Substituting (2-46) into equation (2-41) gives:

W
k=— (2 —47)
c
It can be seen that this is a momentum
p = hk (2 —48)

electric field wave, which means that this is an electric field wave that can propagate out at a certain
speed. The propagation speed is in accordance with the requirements of formula (1-7). That is to
say, its propagation speed in real spacetime is less than the speed of light.

It is worth noting that from the formula (2-46), in the time dimension, the electric field wave can
maintain a constant oscillation frequency oscillation. However, in terms of the spatial dimension,
the farther away from the starting point of the wave, the farther away from the starting point of the
wave, the amplitude of the vibration is exponentially attenuated whatever it is in virtual spacetime
or in real spacetime. It seems that this electric field wave also has a certain locality. That is to say,
this electric field wave can only be localized in a relatively small space.

Similarly, the oscillatory wave function solution of the magnetic field can be obtained:
G = Goe—k-(X+Y)e—iwt (2 _ 49)

Based on the above analysis, the wave function solutions (2-46) and (2-49) have the following
characteristics:

(1) The speed of the wave function is less than or equal to the speed of light. This is different from
the electromagnetic wave corresponding to the photon.

(2) The locality of the wave function is within a small range. If this wave function can only be
attached to an object of mass m, the electric field wave can be found only within a relatively small
range of the center of the object. The amplitude of the wave function is exponentially attenuated
away from the center of gravity of the object.

(3) As far as the wave function is concerned, the electromagnetic wave function corresponding to
the photon is very similar, and has two components of the electric field and the magnetic field
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oscillation. Therefore, there may be many properties similar to ordinary electromagnetic waves in
nature.

Therefore, the wave function solutions (2-46) and (2-49) have some important characteristics of
ordinary photons, but the speed is slower, so they are called virtual photons here.

In addition, we can calculate the energy density of the virtual photon. According to the calculation
formula of electromagnetic wave energy density

lepilee 2-50

Here F* and G* Corresponding conjugate wave functions respectively.
1
e=> (Fo% + Gy?)e 2k X+ (2-51)

Where, Fy = |Fo|, Go = |Gol
It can be seen that the energy density is a distribution that decays exponentially around the object.

This also reflects the probability of a specific location of interaction when interacting with other

objects.

2.4.2 Bound state wave function solution and Schrodinger

equation

If the wave function is bound to a relatively small range, the boundary conditions will change. The
new boundary condition is

Flixpjvjzr = 0 (2-52)

Where R indicates that the wave function is confined to a range of length R. Wave functions that
exceed the length R range must be zero. And because there is always

eik-(X+Y) 0
Therefore, the coefficient in the general solution (2-44)
C3=C,=0
This general solution (2-44) becomes
F = Fo[CeR &Y 4 ¢ e~k XN]gint (2-53)
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The corresponding magnetic field G also has the same solution.

It can be seen that the wave function of the bound state does not appear to decay in the space term,
so it represents the form of the plane wave in terms of expression.

Schrodinger equation is the most basic wave equation in quantum mechanics. Its complete form is
as follows

GANLIA(T) + VXY t) = ih 0 Y(Xt) 2—-54
2m_1 0x;2 AR T: ’ ( )
i=
Its plane wave solution is
Y(X,t) = Ae'PT-ED/R (2-155)

It can be seen that the plane wave solution is very similar to (2-53).

For the bound state, the solution of the Schrodinger equation is mostly stationary state, which can
separate the time variable from the spatial variable. When solving, the separation variable method
is often used to obtain the Schrodinger equation without time

3
Z 02p(X) _2m

axiz F

[VX) —E]$pX) =0 (2—-56)

i=1

Now let's look back at the bound state virtual photon solution (2-53), and express the wave vector
k in the form of momentum:

Therefore

ZmEk
2
k= P

If the potential field of the bound particle is V(X), the total energy of the particle is:

E =E, +V(X)
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Therefore

2m[Ey, — V(X)]

k? =~ v

(2-57)

For the equation (2-41), the separation variable method can also be used for solving.

Assume F(X,Y,t) = F(X, Y)e‘i“’t, we can get the virtual photon wave equation without time after
separating the variables:

3
0%F(X,Y)
0x;0y;

i=1

—k2F(X,Y) =0 (2 -58)

Substituting (2-57) into equation (2-41) gives:

2F(X,Y)  2mlE, — V(X)]
axiayi flz

i=1

F(X,Y) =0 (2 —59)

It can be seen that the equation (2-59) is basically consistent with the Schrédinger equation without
time. As for the virtual spacetime coordinates contained in equation (2-59), it can be ignored because
it does not produce observable physical effects in real spacetime.

2.4.3 Virtual photon interpretation of wave function

1. The virtual photon wave function is consistent with the wave function in quantum
mechanics.

After the emergence of quantum mechanics, the wave function has been widely applied and solved
many practical problems. However, for the physical meaning of the wave function, it has not been
a good answer. Therefore, the interpretation of quantum mechanical wave function is a very
troublesome problem. Currently widely accepted is the statistical interpretation, the Copenhagen
interpretation of the wave function.

According to statistical interpretation, the wave function solved by Schrédinger's equation does not
represent a real wave, but reflects the probability of a particle. Therefore, when solving the actual
problem, the wave function is only used as an intermediate variable parameter. The solution to the
problem is to use the amount that can be observed, such as energy, momentum, etc. as the final
result. Of course, the wave function itself has a certain meaning, that is, when the wave function is
multiplied by its own conjugate wave function, the probability that the particle exists in a certain
spatial position can be obtained.

This interpretation of the Copenhagen probability wave has also been questioned by some physicists.
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Among them, EPR paradox is one of the more typical examples. The so-called EPR refers to a
problem raised by physicists such as Einstein in the 1930s to demonstrate the incompleteness of
quantum mechanics. In the paper by Einstein et al., it is pointed out that if the interpretation of the
Copenhagen probability wave is true, there may be an overreaching effect, which can transmit a
force to another position in space instantly.

According to the existing physics theory and experimental data, such over-range effects should not
exist. However, in the 21st century, a series of higher precision experimental data shows that
quantum mechanics is correct. Even in China, artificial earth satellites have been specially launched
to realize the so-called quantum entanglement technology involved.

After obtaining the virtual photon bound state solution, we can see that the bound state solution of
the virtual photon is consistent with the wave function in quantum mechanics. When solving various
quantum mechanical problems, the virtual photon bound state solution can also be used to solve the
corresponding problem.

However, unlike the quantum mechanical wave function solution, the virtual photon solution gives
a physical electromagnetic oscillation function. The electromagnetic wave oscillation function is
basically the same as the electromagnetic wave corresponding to the photon, and therefore is also a
physical quantity that can directly observe the measurement.

When an object that has rest mass moves, it carries a virtual photon. And this virtual photon has a
direct relationship with the state of the object itself.

Ifthe object is a free particle, it can be described using wave functions (2-46) and (2-49). This allows
the momentum and energy of the particle to be obtained. By calculating the energy density of the
two wave functions, the spatial distribution of the particles can be calculated. Of course, since the
frequency of such a wave function is very small, the position is accurate for macroscopic objects.
For microscopic particles of very small mass, the energy of the virtual photon is equivalent, and it
can be seen that the position of the particle in space is not precisely determined. According to the
distribution of energy density, the probability of being detected at different positions is also different.

For a microscopic particle, the particle is in a bound state, then equation (2-59) can be used to solve
the corresponding problem. Since the equation is consistent with the Schrodinger equation, the
problem that Schrodinger equation can solve, equation (2-59) can also be solved. This also means
that the virtual photon interpretation of the wave function can be supported by a large amount of

microscopic experimental evidence.
2. The virtual photon solves the wave function problem of free particles

For free particles, a plane wave function is solved by the Schrédinger equation. And this plane wave
solution can be extended to infinity, that is to say, full of spacetime.

Of course, in the real world, there seems to be no completely free particles. But we can still
approximate a freely spacetime that can be measured macroscopically in the absolute vacuum of the
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universe. In such a free spacetime, according to the Schrodinger equation, an electron plane wave

solution can exist.

If such a plane wave solution exists, then according to the statistical interpretation of the wave
function, it means that the probability of finding this electron in a macroscopically measurable area
(several meters to several kilometers) is exactly the same. This does not conform to the experimental
rules. At least in existing devices such as electronic colliders, the trajectories of free electrons can
be accurately predicted in a small range. Otherwise, the chances of achieving an electronic collision
will be very small. In addition, if the plane wave function of free electrons is so widely distributed,
it is impossible for scanning electron microscopy to achieve such high amplification accuracy.

The free particle wave function solution of the virtual photon (2-49) shows that the energy density
distribution (2-51) is limited to a small range. Although we still can't accurately measure the position
of free particles, it is only limited by the uncertainty principle.

3. The virtual photon solves the problem of wave function collapse

In quantum mechanics, if the microscopic particles act with other materials, then because the
position of the particles is determined, the wave function should not appear again. This raises the
issue of a wave function collapse.

A wave function suddenly disappeared. As a physical quantity, although it is not measurable, it
becomes puzzling when it suddenly collapses and disappears. After all, in classical mechanics,
physical quantities should be continuous. For example, temperature and speed will not suddenly
drop to zero.

So it is not surprising that the problem of the collapse of the wave function causes controversy.

After using the virtual photon to explain the quantum mechanical wave function, the collapse of the
wave function no longer exists, because any interaction means the transmission of virtual photons.
When a virtual photon passes from one particle to another, its energy does not change. However,
due to the different masses of different particles, the momentum generated by other particles by
obtaining the virtual photon will be significantly different.

A simple example, when an electron bombards a photographic film, according to the statistical
interpretation of the quantum mechanical wave function, when the electron reaches the film, its
wave function will collapse. The photographic film then records the location of the electrons.
However, there is a question in this, from the situation of the free particle wave function solution,
its energy and momentum are carried by the wave function. Since the wave function collapses,
where does the energy and momentum carried by the wave function go? Perhaps it can be explained
that the wave function disappears and is transformed into energy and momentum. The question is
what kind of energy and momentum is this? Is it a photon or a virtual photon?

The use of virtual photons to interpret wave functions does not present this problem. After the
electron hits the photographic film, the electron stops or slows down, and then the virtual photon
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carried by the electron is transmitted to the atom on the photographic film, and the energy and
momentum are transmitted together. This will cause a series of chemical reactions on the

photographic film to display a sensitive image of the electrons on the photographic film.
4. Virtual photons are concepts often used in quantum field theory

In the Feynman diagram of quantum field theory, electromagnetic interactions between two particles

are generated by using virtual photons as intermediate particles.

Of course, if you follow the statistical interpretation of the wave function, then this virtual photon
is completely a particle that is assumed for the convenience of understanding. Because we neither
know how the virtual photon is generated after the wave function collapses, nor how to generate a
new wave function after the virtual photon is absorbed by other particles. This more or less makes

these very beautiful theories leave some shortcomings.

However, we can also find that even if the wave function is equated with the virtual photon, it does
not affect the existing theory and the analysis and interpretation of the existing experimental data.
Why do not we directly and simply use the virtual photon interpretation of quantum mechanical

wave functions?
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3 Virtual photons
3.1 Photons and virtual photons

3.1.1 The wave function of photons and virtual photons

The photon is the electromagnetic wave, which is predicted by Maxwell after determining the
Maxwell equations. Therefore, the wave function of real spacetime photons can be described by
equation (3-1

2 02

Vx F—a—yzF=0
2 62

Vx G—a—yZGZO

B-1

The wave function of a photon is a plane wave. The solution of formula (3-1) is

)
F = Fpe¥Xe™"c”

. W (3 - 2)
G = Goe'kXe™'c”

Where k = %, y=ct

The wave function for the virtual spacetime photon can be described by equations (2-25) and (2-
26).

The wave equation of the virtual photon spans two spacetime, so its wave equation is different from
the wave equation of the photon, which can be described by using formulas (2-41) and (2-42). After
solving, the general solution expressed by the formula (2-44) can be obtained.

For the sake of comparison, the solution of the virtual photon is also listed here, and is unified with

the formula (3-2). The first is the free particle wave function solution

F= Foe_k'(x’rY)e_i%y

W (3 - 3)
G = Goe—k-(X+Y)e—l?y
Then there is the virtual photon wave function solution of the bound state
F = Fo[C,e ™0 4 Cye-tk®-N]eicY
B-4)

G = Go[Cre™ Y + Cze—ik-(x—Y)]e—i%y
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3.1.2 The difference between photons and virtual photons

From the comparison of the respective wave equations and the wave function of the photon (3-2)
and the wave functions (3-3) and (3-4) of the virtual photon, the photon and the virtual photon
mainly differ in the following aspects:

1. The wave equation of photons is only a plane wave solution. The wave equation of the virtual
photon includes two wave function solutions of free particle and bound state. Among them, only the
bound state is a plane wave solution.

2. From the wave equation, the propagation speed of the photon is the speed of light c¢. The free
particle state of the virtual photon is less than the speed of light. This is also consistent with the
relativistic conclusion that objects with non-zero rest mass cannot exceed the speed of light.
Although the bound state solution of the virtual photon is also a plane wave, since it is bound to a
finite spacetime range, the virtual photon can only exist in a fixed state in the bound state. That is
to say, under certain boundary conditions, the virtual photon of a certain vibration mode is allowed
to exist in the bound state.

3. Although the propagation speeds of photons and virtual photons are different, there is a
relationship of k = % between them. This is consistent with the conclusion of De Broglie's matter

wave.

4. From the virtual photon wave equations (2-41) and (2-42), since the wave equation only shows
the product of the virtual spacetime velocity as the square of the speed of light, there is no specific
speed for the conditional constraint of a single spacetime. Therefore, a constraint is required to
determine the speed of a virtual photon. The choice of rest mass as this constraint can be seamlessly
connected to existing physical theory. Therefore, it can be assumed that a virtual photon cannot exist
independently, and it must be attached to an object whose rest mass is not zero. In this way, the
motion speed of the virtual photon can be determined by calculating the mass of the object. The rest
mass of the photon is zero.

5. Since the virtual photon carries momentum and energy, when two objects interact, energy and
momentum can be converted by exchanging virtual photons. Photons also carry momentum and
energy, so photons can interact with other objects as well.

6. The mutual conversion between the virtual photon and the photon can occur. When a photon
interacts with an object whose rest mass is not zero, it can be absorbed by the object into a virtual
photon and move with the animal. However, the speed of the object will be less than the speed of
light. For example, electrons that are collided by photons in the photoelectric effect can be emitted
to form a current. A virtual photon carried by an object with a non-zero rest mass can also release a
virtual photon under appropriate conditions. Since the virtual photon loses the attachment of the
object, it will be directly converted into a photon. For example, electrons in an atom transition from
a high energy level to a low energy level to release photons.

47



3.2 The characteristics of virtual photons

3.2.1 Frequency and wavelength of virtual photons

The wave function of the virtual photon can be described by (3-3), (3-4). From these two formulas
we can see that the virtual photon can be described by the following parameters.

1 the frequency of virtual photons

Like photons, the angular frequency of a virtual photon is represented by . Converted to frequency

1S
V= 3-5)

2 the wavelength of the virtual photon

Although the virtual photon’s velocity is less than the speed of light, it can be seen from the wave
equations (2-41) and (2-42) that the calculation of the photon frequency must still be used, namely

Cc
A=

%

(3-6)

Only in this way can we guarantee the establishment of k = % and obtain the solutions (3-3) and

(3-4) of the wave function.

3.2.2 Energy and momentum of virtual photons

After determining the frequency and wavelength expression of the virtual photon, the energy and
momentum of the virtual photon can be conveniently determined, and the relationship between the

virtual photon and the velocity of the object is obtained.
1 the energy of the virtual photon

Once the wavelength and frequency of the wave function have been determined, the energy carried
by the wave function can be determined. The energy formula of the wave function is

E,=hv =hw 3-7)
2 The momentum of the virtual photon

Similar to photons, the momentum of a wave function can be expressed as
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h
p=rk=-k (3-8)

It can be seen that the energy and momentum expressions of the wave function are consistent with
the energy and momentum representations of the De Broglie matter wave. This also reflects the fact
that the virtual photon is actually directly related to the De Broglie material wave. This also proves

the basic position of virtual photons in quantum mechanics theory from one aspect.

3.2.3 Virtual photon speed

Since the virtual photon must be attached to an object whose rest mass is not zero, the velocity of
the virtual photon is closely related to the mass of the object.

Suppose an object of mass m absorbs a virtual photon with energy hv. This involves a problem of
how to calculate the total energy of the object. According to the requirements of relativity, the rest
mass m has the energy mc?. However, the energy possessed by the rest mass does not belong to
the same dimension as the virtual photon (in the following chapters, it will be explained that the rest
mass actually originates from the particle in the virtual spacetime. The energy component), so the
easiest way to describe an energy carrying a virtual photon is to use a complex number. That is, the

energy is expressed as:
E =mc? +ihv (3-9)

Of course, such complex energy cannot be directly observed in real spacetime, so the module of the
energy complex function is the energy that can be observed in real spacetime. which is:

E = |E| = /(mc? + ihv)(mc? — ihv) = \/m2c* + h?v? (3-10)

If we put the above formula with the relativistic energy formula:

E = m?c* + p?c? 3-11

It can be found that the energy of a virtual photon is actually equal to the momentum of the object

multiplied by the speed of light, ie.
hv = pc (3—-12)

If we consider that the moving speed of the object is much smaller than the speed of light, that is,
the energy of the virtual photon is much smaller than the rest mass energy of the object, the

momentum can be approximated as:
p = mv (3—-13)

In this way, the relationship between the velocity of the object and the virtual photon energy can be
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obtained by the formula

hv
Ve = m (3 - 14)
Here we use the generalized speed v, without units to avoid confusion between speed letters and
frequency letters. It can be seen that the velocity of a virtual photon is the ratio of the energy of the
virtual photon to the energy carried by the rest mass of the object. This makes the generalized speed

more general.

However, when the velocity of the object is close to the speed of light, the formula (3-13) does not
hold, and the velocity relationship of the virtual photon cannot be calculated by (3-14).

Since the virtual photon is also an electromagnetic field, the electromagnetic field can be directly
calculated using the electromagnetic field (2-50). The energy density of the free particle virtual
photon can be expressed by the formula (2-51). or

€ = gge 2KEHY) (3—15)
Where €y = %(FOZ + GOZ)

For microscopic particles, such as electrons, from the calculation results of equation (2-51) or (3-
15), the energy density distribution of virtual photons may be much larger than the radius of
microscopic particles.

For the virtual photon energy density of the bound state, it needs to be obtained by solving the
Schrodinger equation. After obtaining the wave function of the bound state, the energy density
distribution function of the virtual photons can be obtained by using the energy density calculation
formula (2-50).

3.3 Transmission of virtual photons

In general, the main role of the virtual photon is to carry the mass to make speed. The virtual photon
is closely related to the momentum of the object. Therefore, the transmission of virtual photons is
mainly closely related to the transfer of momentum.

When the appearance of an object interacts with other particles, such as energy level transitions,

particle decay, acceleration, deceleration, etc., it is necessary to rely on the virtual photon as the

intermediate transfer of momentum and energy.

3.3.1 Two particles collide with each other

The most common way to transmit a virtual photon is when two particles collide with each other
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and the virtual photons pass from one particle to another. This way will change the momentum and
energy of the two particles after the collision.

Using Feynman diagrams we can visually see how two particles transmit a virtual photon.

e-

Fig. 3-1 Two electron collision

Figure 3-1 shows the Feynman diagram of two electrons colliding with each other to transmit a

virtual photon. The middle wavy figure represents the virtual photon .

Since the nature of the particles does not change during the process shown in Figure 3-1, this
collision is an elastic collision, and only the transmission of virtual photons occurs.

3.3.2 Release and absorption of virtual photons during energy

level transition

In an atom, if a transition occurs in the energy level of an electron, the release and absorption of a
virtual photon occurs. At this time, the process of conversion between photons and virtual photons
is involved.

Figure 3-2 shows such a process. If the electron transitions from a high energy level to a low energy
level, a virtual photon is released. However, since the virtual photon leaves the mass, it will be
directly converted into a photon emission. If electrons transition from low energy to high energy,
they will absorb virtual photons. However, the transition from low energy level to high energy level
is more complicated. In the absence of photons directly appearing, electrons can also obtain virtual
photons directly from other particles or electromagnetic fields. And if there are external photons,
the electrons can also directly absorb these photons and turn them into virtual photons to transition
to high energy levels. For example, the Mdssbauer effect is such a principle.
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Figure 3-2 Absorbing and releasing virtual

photons during electronic energy transition

3.3.3 The transmission of virtual photons in the process of particle

decay

The transmission of virtual photons often occurs during particle decay. In some cases, the decaying
energy is converted to the mass of other particles by the virtual photon. In some cases, these virtual
photons will be directly converted into photons and radiated. During the nuclear reaction process,
intense light radiation often occurs, and part of it is the virtual photon converted into this photon.

The Feynman diagram of Figure 3-3 shows that after a pair of positive and negative electrons
collides with a collision, it is first converted into a virtual photon, and then the virtual photon is
again transformed into the mass and energy of the positive and negative muon pairs. Note the
direction of the timeline.

Figure 3-3 Positive and negative electrons

produce virtual photons after annihilation

3.3.4 Particle acceleration and deceleration

When subjected to the external field, the particles are accelerated and decelerated. A common
particle accelerator uses the action of an electromagnetic field to accelerate protons or electrons to
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very high speeds. If a particle is subjected to a force applied by the external field opposite to the
direction of motion, deceleration occurs. When accelerating, particles absorb virtual photons from
external electric fields or magnetic fields. If it is a charged particle, some of the virtual photons are
directly converted into photons during the acceleration process. During the deceleration process,
the particles will release the virtual photons to the field. These released virtual photons may be
directly absorbed by the external field or may be directly converted into photon radiation, such as
bremsstrahlung.

3.3.5 The probability of virtual photon exchange

Virtual photons are also electromagnetic waves in nature, so the transmission of virtual photons is
closely related to the nature of electromagnetic fields. Unlike the electromagnetic waves
corresponding to ordinary photons, the virtual photon wave function solved by the virtual photon
wave equations (2-41) and (2-42) also contains the spatial position of the virtual spacetime.
Therefore, the discussion of the exchange of virtual photons must also involve some important
properties of virtual space and time.

From the perspective of Maxwell's equations based on virtual spacetime, the generalized magnetic
charge and the generalized charge are not equal. According to the calculation results of formulas
(2-22) and (2-23), the generalized magnetic charge is larger than the generalized charge, and the
generalized magnetic charge is about 137 times of the generalized charge. This also means that for
a particle, the electromagnetic field energy in real spacetime accounts for about 1/137 of the total
energy of the electromagnetic field in virtual spacetime. Therefore, it can be seen that
electromagnetic interaction occurs in real spacetime, involving only 1/137 of the total energy. .
This also means that the probability that the real spacetime electric field emit energy is about
1/137, which is the fine structure constant o.

Jemittion = & (3-16)
The same is true for the absorption of virtual photons:
jabsorption =a (3-17)

Although this is not a strict derivation process, material changes have their own laws. Therefore, if
a conclusion can be confirmed by experiments, it means that our current theoretical analysis still
has limitations. Some examples will be given later to analyze this conclusion. Due to the
symmetry requirements of electromagnetic interactions, the probability of emitting virtual photon
and absorbing virtual photon is generally the same, so that:

J = Jemittion = jabsorption =a (3—18)

53



3.4 Hydrogen atomic level

3.4.1 Ground state energy of hydrogen atom

Hydrogen atoms are the simplest atoms in nature, and they are the first to be studied in quantum
mechanics. From the Schrodinger equation to the Dirac equation to the quantum field theory, the
precise calculation of hydrogen atoms has become an important evidence supporting these theories.

The use of the virtual photon theory can simplify the calculation of the energy level of the hydrogen
atom and more clearly understand the causes of the Lamb shift. From the theoretical basis of the
virtual photon involved in this book, it is in line with the existing theories of quantum mechanics
and quantum field theory. This also laid a solid experimental foundation for subsequent theoretical

derivation.

Among the hydrogen atoms calculated here, the nucleus is composed of one proton and the
periphery has an electron. So this is a typical two-body problem. As shown in Figure 3-4.

-e

Electron

Hydrogen atom

Fig 3-4 Diagram of hydrogen atom

In the hydrogen atom of Figures 3-4, “a” represents the electron radius and “b” represents the proton
radius. Protons and electrons form a whole with each other. So, in the ground state, protons and

electrons interact through a virtual photon.

There are two ideas when dealing with this problem with virtual photons. First, if the hydrogen atom
is not affected by other external fields, the entire hydrogen atom can be regarded as a free particle.
In this way, the corresponding problem can be handled according to the free particle virtual photon
wave function. However, the entire hydrogen atom does not produce translation, that is, the
hydrogen atom is rest relative to the calculated reference frame. This also means that the virtual
photons carried by hydrogen atoms are mainly used to generate the relative motion of electrons and

protons.

Secondly, considering the classical mechanics, the method of dealing with the two-body problem of
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the central force field can be simplified into an integral problem by the reduced mass u. Thus, the
whole problem becomes a problem that a particle of mass x carries a virtual photon. Since the central
force field is stationary relative to the computational reference frame, this problem becomes a
problem of a bound state virtual photon. It has been proved in the book 2.4.2 that the solution of the
virtual photon bound state wave function is consistent with the wave function solution of the
Schrodinger equation. Therefore, the Schrodinger equation can be used to solve the problem.
Solving the hydrogen atomic energy level with the Schrodinger equation has been introduced in
many classical quantum mechanics tutorials and will not be repeated here.

Here mainly refer to the first method for calculation. If we want to think of a hydrogen atom as a
whole, we need to calculate the momentum of the relative motion of electrons and protons as a
whole. This gives us the energy of the virtual photon, namely

hv = pc

As a whole, the virtual photon energy contained in the free state atoms is continuous. Therefore,
directly from the formula (3-15), it seems that the ground state energy of the hydrogen atom can be
any value. However, due to the existence of the potential energy of the electrostatic field, there is a
problem that the total energy of the atom carrying the virtual photon has a minimum value. Therefore,
this energy minimum can be found by the variational method to obtain the energy of the ground
state of the hydrogen atom and all other energy levels.

The total energy of the ground state of a hydrogen atom is
E=V(r)+u?c*+ (hv)?

Where V(r) is the potential energy of the electron subsystem, hv is the virtual photon energy, and
u is the reduced mass.

From the point of view of symmetry, the radius r appearing here is the wavelength radius of the
virtual photon. This convention is essentially the same as the eigenstate convention in quantum

mechanics because its purpose is to obtain a state. Then substitute the Coulomb potential formula.

This formula (3-16) can be expressed as

That is

24 Lty 3-19
+pct + p ) ( )

Considering the spherical symmetry, the total energy is used to derive the partial derivative of r,
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which is equal to 0, which is the state of the total energy minimum.
which is

oE
or

Then we can obtain

E—16222—122 3-20
min — 2\ 2¢he uce = Z(ZﬂC ( )

For other energy levels, considering that a hydrogen atom can absorb multiple virtual photons, you

only need to multiply the energy of the virtual photon by n in equation (3-18) to calculate the energy
of all other energy levels.

3.4.2 Degeneracy of energy levels

If the energy of the virtual photon in equation (3-18) is multiplied by n times, the formula becomes

E= e + 24+(nhc)2 3-21
T 4mer nee 2nr ( )

In a similar way, other energy levels can be calculated

S il WP S 322
n= "o\ 2nene) HC T T ¥ K€ ( )

It can be seen that this is all the energy levels of the hydrogen atoms.
There are three explanations for nic
1 it contains » virtual photons.

2 it still contains a virtual photon, but its energy becomes n times the original. The change in energy
can be reflected in the frequency or wavelength of the virtual photon.

3 It includes both the increase in the number of virtual photons and the increase in the energy of the
virtual photons.

Therefore, there is a problem that the energy level is degenerate in the hydrogen atom, that is,

although the states of the virtual photons are different, as long as the main quantum number # is the
same, the energy is the same.
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It can be seen that at n=1, the virtual photon has only one state, so there is no problem of degeneracy
of the energy level. This corresponds to the /S orbital state of the hydrogen atom.

When n=2, the virtual photon has two states, that is, the hydrogen atom contains one virtual photon
and two virtual photons.

If a hydrogen atom contains only one virtual photon, it corresponds to the 25 orbital state of the
hydrogen atom.

If two virtual photons are contained in a hydrogen atom, it corresponds to the 2P orbital state of the
hydrogen atom.

Considering that in the S-orbital state, the energy density distribution of the virtual photon of the
hydrogen atom is a spherical state with only radial distribution. Combined with the solution of the
bound state wave function solved by the Schrodinger equation, it can be determined that the electron
has no momentum in the tangential direction of the spherical surface. That is, the orbital angular

momentum quantum number of the electron is 0.
So
I=n—-1=0
This formula can also be used for other main quantum numbers n, namely
[=01,..,n-1 (3-23)

This reflects 1, 2, ..., n virtual photons that can exist in a hydrogen atom if the main quantum number

is n.

For the three-dimensional space, only the radial and tangential directions are not sufficient to fully
describe the state of the electrons. Therefore, it is also necessary to introduce a projection m of the
z-axis, reflecting the angle 0 in the spherical coordinates. Corresponding to the solution of the
Schrodinger equation of the bound state wave function is the magnetic quantum number.

Since the z-axis has both positive and negative directions, the relationship between m and / is as
follows

m=0,+1,..,+I (3 —24)

In this way, all the conditions of the hydrogen atom level can be obtained.

3.4.3 The problem of orbit

Orbit is the concept of classical mechanics. However, when the microscopic particle energy is
relatively high, its behavior begins to gradually approach the classical particle. This will gradually
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lead to a clearer track.

For a relatively high energy level state of a hydrogen atom, the virtual photon energy is getting
larger and larger, which means that the electrons transmit the virtual photon are also gradually

approaching the classical particles. The track is gradually displayed.

Consider the nS orbital of a hydrogen atom, where n > 1, which means that for an electron that has
only one virtual photon, the wavelength of its virtual photon will be very short. According to the
formula (2-51), the entire atomic nucleus cannot be covered. The S orbital is spherically symmetric,
so the energy density of the wave function can only be concentrated near the orbit of the electron,
that is, on the spherical surface where the electron is located. In addition, from the comparison
between (3-18) and (3-21), it can also be found that as n increases, r also increases. The virtual

photon energy carried by electrons in the nS orbit is increasing.

3.5 Lamb Shift

3.5.1The energy difference of Lamb shift

The Lamb shift reflects that the 2S"? and 2P"? orbits in the degenerate state of the energy level
should have the same energy. However due to the difference in the orbital position, there is a slight
difference between the two energy levels. This difference cannot be explained by the Schrodinger

equation and the Dirac equation.

If we view the 2S"2 and 2P orbitals from the perspective of the virtual photon, the main difference
between the two is the difference in the number of virtual photons. For a hydrogen atom, there is
only an electron and a proton, that is, only electrons and protons interact. Therefore, the exchange
of virtual photons is limited to between electron and proton.

Different from the interaction between electron and electron, the mass difference between electron
and proton is very large. So, the energy exchange efficiency between different mass particles is
relatively low. This can be seen from calculations of the collision of two different masses of particles

in classical mechanics.

3.5.2 The virtual photon energy exchange efficiency between two

different mass particles interaction

If the two interacting particles are of different mass, it will affect the energy exchange efficiency of
the virtual photons. After all, between the two equal mass particles interacts and two different mass

particles interacts, the calculation results are very different in classical mechanics.

Here we first analyze the interaction between electron and proton from the perspective of classical

mechanics. Assume that the electron mass is m,, the proton mass is m,, the initial velocity of the
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electron is v, the initial kinetic energy of the electronis E, = > m,v?, the velocity after the collision

is Ve, and the kinetic energy after the electron collision is E, = %me v,2; the initial velocity of the
proton is 0, and the velocity after the collision is v,. After the proton collision, the kinetic energy is

1 . . .
Ep =smy, v,?. Then according to momentum conservation and energy conservation laws, we have

the following relationship (for simplicity, the black body represents the vector and the italic letters

represent the corresponding scalar):

MV = MV, +MyVy
1 1 1

Z 2 _— 24 = 2
Zmev —Zmeve +2mpvp

Since there is still a collision angle problem due to the interaction of the two particles, considering
that the electrons inside the atom have better symmetry, only the frontal collision on the axis is

considered here.

If the electron and proton collide head-on on the axis of the electron’s movement, the velocity of
the electron and proton before and after the collision is only have different sign, which is easier to

calculate and can be calculated

-k
)

Ve Vp

Where

1 ) (1-k)? 1 )

Emeve = 7 Zmevp
Or

1 ) (1-k)? 1 5

Emeve = 4 -ﬁmpvp
That is

(1-k)?
e = ik E, (3—-25)

59



Where E. represents the kinetic energy of the electron after interaction and Ep represents the kinetic
energy of the proton after the interaction. After the interaction, the energy lost by the electron is Ep,
which has the following relationship

E 4k

P _ _
T E, (1-k)?2+4 (3-26)

n

Here E, is the initial kinetic energy of the electron. It can be seen that the energy transferred from
electron to proton is very small. Only the energy of the n ratio produces a shift. Consider the
requirements of quantization in the micro world. There is only one virtual photon, so this energy
transfer reflects the efficiency of electron emission or absorption virtual photons during the electron

proton interaction.
It can also be proved that the energy efficiency from proton transfer to electrons is only ).

Therefore, the formula (3-26) reflects the interaction between particles of different masses, and an
efficiency problem of the virtual photon exchange itself. If the two particles are of equal mass, then
n = 1, that is, the efficiency of the virtual photon exchange is 100%. So according to the formula,
takes into account the mass difference between the interacting particles, formula (3-16) and (3-17)

becomes
Jemittion = @1 (3-27)
Jabsorption = @1 (3-28)
Therefore
J = Jemittion = Jabsorption = @ 1N (3-29)

3.5.3 Using virtual photon theory to solve Lamb shift problem

Using the Schrodinger equation or the virtual photon wave function in Section 3.4.2 to solve the
energy level of a hydrogen atom, a more accurate result can be obtained. However, when the energy
level of an electron can accommodate multiple virtual photons, this will show a difference from the
classical mechanical processing. These differences are mainly due to the fact that the wavelengths
of the virtual photons will be different, which will affect the position of the virtual photons in the
atoms, and the energy loss of electron in different orbit will also be different.

Intuitively, the virtual photon wavelength of the 2 orbit is shorter, which causes additional time for
the virtual photon to pass from the orbit to the nucleus, which can reduce the energy lost by the
interaction. There are two virtual photons in the 2P'? orbital with a longer virtual photon wavelength.
Since the two virtual photons are all located in the center of nucleus, the virtual photon exchange
efficiency is slightly high than the 252 orbital with only one virtual photon and a shorter virtual
photon wavelength.
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The reason we use the orbital spin angular momentum coupling results in the same is because only
the two are comparable. Otherwise, we must consider the solution of the Dirac equation. For
convenience, the 25 and 2P orbit described below represents the 252 and 2P"? tracks actually.

1. The electron proton interactions in ground state

The energy ratio described in the analysis below is a statistical result. In fact, after each virtual
photon exchange process is completed, the entire virtual photon is transferred from electron to
proton or other electron. That is to say, there is always only one virtual photon in the entire atomic
system.

For hydrogen atoms, considering the interaction between the electron and the proton, the probability
of the electron emitting a photon to the proton is j, which is the probability of the electron losing
energy. Therefore, the proportion of energy that the electron also have is

1—j (3 —30)

Although the virtual photons attached to the electron are emitted, one part of the emitting probability
of the virtual photon is emitted out of the atom and the other part probability is absorbed by the
proton and remains in the atom, which is part of the total energy of the atom. Considering that the
probability of proton absorption of a virtual photon is also j, the probability that a proton obtains a
virtual photon from an electron is j2, so that after this round of virtual photon exchange, electron
emit virtual photon, and proton absorb partial virtual photon. The remaining energy ratio of the

entire system is
1—j+ /2 (3-31)

Then consider the probability of the virtual photon absorbed by the proton j2. After the proton
absorbs the virtual photon, there is a requirement to immediately emit the virtual photon. And the
emission probability is j, so the total energy of the system (3-31) will lose the energy of the ratio

j - j?, that is, the total energy ratio that the system can retain is

1—j+j2—j-j? (3-32)
Considering the energy lost in this part, the proportion of energy that can be absorbed by electron is
j2 - j2. Therefore, after the proton exchange virtual photon with the electron, the total energy ratio
that the system can retain is

1—-j+j2=j+j* (3-33)

This loops continuously, we can get a sequence of numbers

p=l—jtji—ji )t == (3-34)

This is the total energy ratio that can be left after the two particles in the atom interact to exchange
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virtual photons.

For the 1S orbital of a hydrogen atom, after considering the virtual photon exchange energy loss
between the electron and the proton, the formula (3-21) becomes:

~ + c2+—i)ZL (3—135)
" 4mer # 2pu 2nrt 14§

The energy of the /S energy level thus calculated will be:
Eis = L et A+ )= 1221+' 3-36
15 =~ 5\ 5ope | KT+ ) = —5atuct(1+)) ( )

It can be seen that for the ground state energy, if the effect of the virtual photon exchange is
considered, the ground state energy of the hydrogen atom may be slightly lower than the results
calculated by the Schrédinger equation. Of course, the reduced mass u is used here, which also
means that the difference in electron and proton mass has been considered. If the electron mass is
reduced, this also means that the electric field is emitted by an infinite mass of the object. This
calculation of the energy exchange probability j becomes more complicated. Therefore, the results
obtained by the formula of (3-36) should still have errors.

2. Electron and Proton interaction in 2§ orbit

If the virtual photon exchange is not considered, the total energy of the 25 orbit can be found as

2 Fuct + 2y 3-37
T 4mer He 2u (an) ( )
The energy of the 2S energy level thus calculated will be
1
E, = —gaz,ucz (3—-38)
Of which
_An 3-139
r= auc ( )
That is four times the Bohr radius.
The kinetic energy of electronics is
1 sauc\? a?uc?
Ex~—(—) = 3-40
ex0 (7)) =% (3 - 40)

Different from the /S orbit, it can be seen from the calculations of the formulas (3-37) and (3-38)
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that the virtual photon wavelength of the 2§ orbital is shorter than the distance of the electron from
the proton. This also means that the electron wave function of the 2§ orbital is mainly distributed

on the spherical surface with radius .

Of course, since the virtual photon carried by electron is farther away from the proton, the interaction
between electron and proton is weaker, and the loss of electron energy caused by electron proton
interaction is smaller than that of 2P orbital. It is very difficult to accurately find this loss. Quantum
electrodynamics requires very complex calculations to get an accurate solution. For ease of
understanding, here is a simple estimate of the impact of the characteristics of the 25 orbit on the

virtual photon exchange.

4 Virtual photon

Proton

~ -

__—-

Fig. 3-5 The virtual photon location at hydrogen 2S orbit

Since the virtual photon wavelength is smaller than the orbital radius in the 2S orbit, the electron is
already closer to the behavior of the classical particle. A virtual photon can be seen as directly
attached to an electron. It can be seen from Fig. 3-5 that the distance from the proton in the center
of the virtual photon of the 25 orbital of the hydrogen atom is r, and the orbital circumference is 2zr.
Note the symmetry, although the virtual photons shown in Fig. 3-5 are in the hydrogen atom, a
certain moment exists in a certain direction, but the actual situation is that the virtual photon is
isotropically distributed in the 25 orbit of the hydrogen atom, which can also be seen from the
solution of the Schrédinger equation. Here, there is a problem whether r should be used to indicate
the distance of the virtual photon transfer, or the orbital circumference 2zr is used to represent the
distance of the virtual photon transfer. Taking into account the requirements of symmetry, the choice
here is the circumference, which is the circumference of the orbit. For the 2P orbit, since the center
of the virtual photon coincides with the nucleus, it means that the circumference of the orbit is zero,
and the electron interacts directly with the proton, and there is no such a loss of energy loss as the
28 orbital.

Does this choice contradict with classic mechanics? Considering the circular motion of electron
under macroscopic conditions, this isotropic requirement has been undermined. So, the interaction
between electron and proton is closer to colliding with two particles. This may reflect some
differences between microscopic and macroscopic particles.

Therefore, compared with the 2P orbit, the exchange of 2§ orbital virtual photons requires a
transmission distance of 2zr. Since the virtual photon will exist in the form of photon after leaving
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the particle, its transmission speed is the speed of light c.

The time required is
t; =— (3—-41)

In addition, the process of converting from a virtual photon to a photon takes time, which can be
estimated by the uncertainty principle. According to the uncertainty relationship between time and
energy, it means that the time required for the virtual photon of 2§ energy to be converted into
photons is at least:

IE,llat] =2
2 )

Where, the E is the energy of the 25 orbit. The exchange of virtual photons involves both the release
and absorption processes, and the time required is the same, so the total time required for virtual
photon exchange between particles is

= 8h 3—42
_OIZ‘U.CZ ( )

h
t, = 2|At] = A
2

Since the 2S orbit requires additional virtual photon transfer time, the ratio of additional electron
proton interactions can be reflected by the proportion of time represented by (3-43). Which is

&

-0 3—43
T (3-43)

Ajas

Here, the an is the probability of virtual photon exchange after the interaction distance effect is
not considered.

Considering j, is very smaller, therefore, the r calculated by (3-41) can be solved by r calculated
by (3-39).

Substituting (3-39) into (3-41), (3-42), (3-43) gives

8mh

. auc?
A2s =—gr__gmh
a’uc? ' auc?

an =~ wa’n (3 —44)

The formula (3-44) reflects the decrease in the probability of virtual photon exchange after
considering the virtual photon needs to transmit an additional distance in the 2§ orbit. It can be seen

that when t; is very large, 4j,, = an

This reflects the entire virtual photon exchange probability. So, formula (3-29) becomes
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Jas = an —ma’n

Similar to the solution method of the S orbit, the total energy of the 2 orbit can be found as

E e + pc? + L 2hy, 1 3—-45
T 4mer He 2u (an) 1+, ( )
The energy of the 2§ energy level thus calculated will be
1 . 1
Eas = —g@’ue®(1+ jog) = —ga’uc®(1+ an — ma’n) (3 —46)

3. Electron and Proton interaction in 2P orbit

For 2P orbits, if two virtual photons need to be exchanged, the energy of the electrons can be divided
into two halves. Every half of the energy emits and absorbs a virtual photon. The proportion of
energy that can be retained after a virtual photon is emitted is

E' E ,
> =5(1-Jp)

When this virtual photon is absorbed by another particle, the total energy ratio after absorption is

E E o
5= 5(1 ~Jp +ip")

According to the calculation method of a single virtual photon exchange, it can be seen that the total
energy ratio that can be retained after exchanging one of the virtual photons is

E' E

— Co, 22 3, 4
Ul 5(1 —Jptipt =y Hhpt )
Looking at the other half of the energy exchange for another virtual photon can also lead to the same
conclusion. Since the exchange of these two virtual photons is independent of each other, this can
be simply added, so that

E=E—j,+j," —jp +ip +) (3-47)
This is consistent with the results obtained from the /S orbit. By replacing the total energy ratio in

equation (3-35) with the formula (3-47), the energy of the 2P orbital of the hydrogen atom can be
determined as

1
Ezp = —ga’zl,lcz(l +]p)

Because the virtual photon wavelength of the 2P orbit is consistent with the orbital radius, the virtual
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photon distribution of the 2P orbit is consistent with the virtual photon distribution of the /S orbit,
and its center coincides with the nucleus. In this way, the 2P orbit does not need to additionally
consider that there is a non-zero distance between the virtual photon center and the nucleus to make
the efficiency of virtual photon exchange is reduced. So

Therefor
1
E,p = —§a2,ucz(1+an) (3—48)

4. Estimate the Lamb shift between 2 and 2P orbit

Thus, according to the formulas (3-46) and (3-49), the energy difference between the 2S orbital and
the 2P orbital of the hydrogen atom in the Lamb shift can be determined as

AE = Eys —Eyp = E2(1 +js—1 _jp)

That is
1
AE = —E, -ma’n = §a2u02 ‘ma’n (3—49)

Where E, is the energy of n=2 level of the hydrogen atom solved by the Schrodinger equation, that
is, the energy represented by the formula (3-22) or the formula (3-38).

Considering m,, > m,, we have

B 4k 4m,
T (A-k2+4 m,

U]

And according to the hydrogen atom energy level data
E, = —82259.158cm™1!
Substituting other relevant data, we can get
AE = 0.03cm™? (3—-50)
The sign is positive, indicating that the 252 level is higher than the 2P"? level.

According to the spectral data provided by nist.gov, the difference between the 2S5"? and 2P"? orbital
levels of hydrogen atoms is:

AE = 0.035285982cm ™ (3-51)
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It can be seen that the estimated results (3-50) are consistent with the experimental data (3-51) on
the order of magnitude.

3.6 The calculation of the ground state energy of

helium atoms

There are two electrons in the helium atom, so that the entire atomic system actually contains three
objects. This is a typical three-body problem. In addition, when performing calculation processing,
it may also involve the shielding effect that the proton electric field may have on the electronic
electric field.

If the Schrodinger equation is used to solve the problem, the calculation process will become very
complicated, so the approximate method is generally used for solving. Common methods for
approximate solving the ground state energy of helium atoms include perturbation and variational
methods.

Using virtual photon model to solve the ground state energy of helium atoms is another method.

Compared with other methods, the virtual photon method is more concise and intuitive, and the

results obtained are more accurate.

3.6.1 The helium atom structure in ground state

Although helium atoms include three objects: two electrons and one atomic nucleus, if the system
is in the ground state, a certain symmetrical structure must be formed. This can be used to simplify
the calculation of the entire ground state energy and obtain more accurate results.

Figure 3-6 shows the relationship between electrons and nucleus in the ground state of helium atoms.
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Fig. 3-6 The helium atom structure in ground state

In the structure shown in Figure 3-6, the center of the electron and the nucleus is in a straight line,
the distance between the electron and the nucleus is r, and the distance between the two electrons is
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2r.

In an isotropic spacetime, such a symmetrical structure will get the lowest energy.

3.6.2 The calculation of ground state energy without considering

the virtual photons exchange

If the energy loss caused by the exchange of virtual photons is not considered, the total energy of
the symmetrical structure shown in Figure 3-6 can be divided into six parts. They are the potential
energy provided by the nucleus where the two electrons are located; and the electron potential
energy located in another electron’s electric field; the virtual photons generated by the interaction
of two electrons with the nucleus, and the virtual photons generated by the interaction between the
two electrons. Because of the symmetrical structure, the potential energy of the two electrons is
equal, and the virtual photons that generated by interaction of two electrons with the nucleus are
equal. This way the total energy calculation formula can be listed as

E= 4ez+ e +2 24+(hc)2+E 3-52
" 4mer 8mer mee 2nr ee ( )

Here m is the mass of electron.

The first term on the right side of the equation (3-51) is the potential energy obtained by the two
electrons in the electric field provided by the nucleus. The second term is the potential energy
obtained by an electron in an electric field provided by another electron. The third term is the energy
obtained by the interaction of two electrons with the nucleus. The fourth term E,, is the energy
obtained by the interaction between two electrons.

For the solution of E,, energy, the uncertainty principle is used here for estimation. Since the
distance between the two electrons is 2r, therefore

h
2TPee = E

That is

h

= (3—53)

pee

Note that this is a system of two electrons. Since the interaction between the two electrons is also a
two-body problem, the reduced mass p can be used to simplify the problem to a single problem. So
it can be calculated as
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From the relativity mass-energy relationship, we can get

2
E =Ju2c* + (pee€)? ~ pc? + Pze;

It can be calculated that the kinetic energy part involved in the two electronic interactions is

h2
R —— 3-54
Bee 64m2mr2 ( )
Thus the total energy of the ground state of the helium atom is
E = 2mc? 4e2+e2+ i + h 3-55
=M T amer " 8mer | 4mPmr? | 64mPmr? ( )
A system at ground state energy should have a minimum energy, ie.
0E 7e? 4 17h? _ 3— 56
or  8mer?  32m?mr3 ( )
Then we can get
17
r= %ao (3—-57)
Here a; is the Bohr radius.
Enmin = 4932— 28862 |4 3-58
min — 17 a - . a (e ) ( )

This is the ground state energy of the helium atom without considering the possibility of energy loss
due to the exchange of virtual photons between electrons.

The experimental values of the ground state energy of helium atom are

2
e
Emin = ~2.90338583(13) — (V) (3 —59)
0

The values in parentheses are errors.

By comparing the results (3-58) and (3-59), we can find that the calculated results are basically
consistent with the experimental values. However, there are still some errors that the calculated
value is higher than the experimental result, which is mainly due to the fact that energy loss due to
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virtual photon exchange is not taken into account.

3.6.3 The ground state energy after considering virtual photons

exchange

If we consider the virtual photon exchange between three particles, it involves two virtual photon
exchanges between the two electrons and the nucleus. One virtual photon exchange resulting from
the interaction between electron and electron.

From the analysis of Section 3.5.2, it can be seen that for the virtual photon exchange between
electrons and nucleus, since the mass of helium nuclei is about 5,000 times that of electrons, the
efficiency of virtual photon exchange between electron and nucleus is much lower than the
interaction between electron and electron. So, we can ignore it in the calculation process here.
Therefore, only the energy loss caused by the exchange of virtual photons between electron and
electron is considered here.

For the interaction between electron and electron, since the two electrons are of equal mass, from
equation (3-26) we can calculate the energy exchange efficiency as

n=1

Thus, in the virtual photon exchange process between electron and electron, the probability of one
electron emitting a virtual photon to another electron is o, which is the probability that the electron

loses energy. So, the electron still can remain a ratio of energy
1-—a (3-60)

The probability that another electron absorbs a virtual photon is also a, so that the probability of
another electron obtaining a virtual photon from the electron is a?.

After this round of virtual photon exchange, the remaining energy ratio of the whole system is
1-—a+a? (3-61)
According to a similar analysis in Section 3.5.3, we can get a similar sequence

1
p=1—a+a2—a3+a4—---=1+a (3-162)

This is the total energy ratio that can be left after the two electron interactions exchange virtual
photons.

After considering the energy loss of the virtual photon exchange between electron and electron, the
formula (3-55) becomes
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= ame 4mer  8mer 42mr?2  64mimr?/l1+«a ( )

Then we can calculate

49 e? e?
Epin = ——— (1 + @) = —2.9033864868188(69) — (eV) (3 —64)
17 aq ao

It can be seen that the theoretical calculation of the ground state energy of the helium atom of (3-
64) and the experimental value represented by (3-59) have been close to each other with high
precision.

3.7 A superconducting model based on virtual

photon

3.7.1 Introduction

The first super conductor was found in 1911. More and more metals that have superconductivity
were found afterwards. However, physicists also found that some metals never had

superconductivity even it is in very lower temperature environments.

Alloys’ critical temperatures are higher than pure metals. Higher critical temperature metal oxide
ceramics were found in 1986]. After then, the MgB: and iron-based superconducting materials
appeared. These new superconducting materials provide rich experiment data for the research of the

superconductivity mechanism.

The relatively large impact superconductivity theory is the BCS theory at present. The BCS theory
can better explain the superconductivity phenomenon for metals.

Free electron gas model is the simple and effective model to solve the metal’s conductive problem.
It points that the characteristics of electrons in metals are different from the electrons in bound states.
Schrodinger’s equation can be used to solve the bound state problems. It needs new theories to solve
the free electron’s problems.

Just like the theory of virtual photons can be used to solve the ground state energy problem of
Helium, we can also use the virtual photons exchanging mechanism to construct a simple
superconductivity model, so that we can explain the super conductivity mechanism based on a more
precise physical model. It can also provide simple theoretic basis for finding new superconducting

materials.
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3.7.2 Bound state and Fermi energy

The electrons in metal are more like free electrons. The free electron gas model had been
successfully used to solve the problems of metal’s conductivities. Why we can use free electron gas
model to analyze the metal’s conductivity problems, it is because that the bonding potential of the
crystal lattice is very shallow. So we can use Fermi-Dirac’s statistical distribution function to
analyze the energy distribution of electrons in metal, and then calculate the metal’s Fermi energy.

The crystal bond in non metal materials is covalent bond. Since the covalent bond is very strong,
there are only a few free electrons in non metal materials. It is equal to that the potential that bonding
the electrons is very deep. The out-orbit electrons of the atoms in non metal material will not obey
the constraint of Fermi-Dirac’s statistics. All of the out-orbit electrons can be in the same energy
level state.

To represent the difference between metals and non metals, here we introduce the concept of
electron coherence length (£). Electron coherence length reflects the relationship between two
electrons’ wave functions. If the electron coherence length is longer, it means that two electrons
must obey the Pauli Exclusion Principle. The two electrons will not be in the same state. If there are
many electrons that have strongest correlation in a system, then all electrons will obey Fermi-Dirac’s
statistical distribution. It is the same as the concept of coherence length in BCS or other

superconductivity theories.

For good metal, the coherence lengths among all the electrons are infinite, since we can use free
electron gas model to describe it. So, the highest energy is the Fermi’s energy for good metals in
OK. For good non metal, the coherence lengths among all the electrons are nearly zero, since all the
electrons are bounded in the covalent bond. Therefore, the highest energy is the highest energy of a
single electron in OK. The actual materials’ coherence lengths are in between.

3.7.3 The formula of coherence lengths

In the traditional superconductivity theories, the coherence length of electrons in a superconductor
material can be calculated by special formulas.

In the Ginzburg-Landau superconducting theory, the coherence length can be calculated as

hZ
2m|a|

&= (3—-165)

Here, a is a constant in the Ginzburg-Landau superconducting equation. In the BCS theory, a more
intuitive calculation formula for the coherence length is given, namely
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_ hvf
§ = ’H (3-66)

Here vy is called the Fermi velocity and A is the energy gap of the superconducting energy.

The concept of coherence length is a basic concept in various superconducting theories, involving
many microscopic mechanisms. For the sake of simplicity, a simpler method is used here to
determine the electron coherence length using conductivity. The reason is that if it is better to
conduct electricity under normal temperature, it means that the number of free electrons is relatively
large, and it is less affected by other factors. Although it may also be affected by lattice vibration,
there is a strong correlation between conductivity and conductive electron density.

If the electron coherence length is greater, it means that the electron is more free and the conductivity
is higher. However, the greater the electron coherence, the less the number of electrons that a system
can hold at the same time. It can be considered that the conductivity is proportional to the coherence
length. Therefore, the coherence length and conductivity have the following relationship

E=ao (3—-67)

Where “a” is a constant and ¢ is the conductivity of the material.

3.7.4 Crystal lattice oscillations

We had obtained many meaningful results from the harmonic oscillation model in solid physics.

Here we still use the harmonic oscillation model to solve the super conductivity problems.

Crystal lattice is consisted with atoms or ions. The elastic coefficient of crystal bond is &. So, the
energy levels of the crystal lattice can be calculated

k
Ekznn\/; (3—-68)

Where, the M is the mass of one atom or ion. We can see that all of the atoms or ions in crystal are
in bound state by comparing with the free electrons in metal. It means that the atoms or ions’
oscillation energies are discontinuous. It can cause the energy jumping from absorbing virtual
photons. However, if the virtual photon’s energy is smaller than the difference between the adjacent
energy level, the crystal lattice will not absorb any virtual photons.

3.7.5 The simple model of superconductivity

There are more or less conductive electrons in a material. Those electrons can be in between free or
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bound state. For different materials, the electrons’ correlation lengths are also different. For good
metals, the electrons in the metal obey Fermi-Dirac distribution. For good non-metals, all the

electrons are in bound state, the electrons correlation lengths are zero.

The highest energy in good metal is the Fermi energy in OK. That is £.=Er. The highest energy in
good non-metal materials is equal to the maximum energy of a single electron. So the highest energy
in non-metal is smaller than other materials. That is E.=Ein

If an electron jumps from the highest to the lowest energy, it will emit virtual photons. The condition
of a particle emitting virtual photons is that there are other particles can absorb these virtual photons
according to previous suppose. Or those virtual photons will change into real photons, and emit out
of the metal. If the emitting virtual photons can be absorbed by crystal lattice, then the emitting and
absorbing process is successful. The crystal lattice will get the energy E:. However, there is not
equal to 100% probability to emit and absorb virtual photons. So, there will be energy lost in this
process. It may be the reason of why metals have resistance. On the contrary, there will not have the
energy lost if the emitting and absorbing process not happening.

Therefore, the condition of there is superconductivity in a material is the energy emitted by the
electrons must be smaller than the lattice oscillation energy difference. That is

E. <E, (3 —69)

3.7.6 The standard of whether a material can achieve superconductivity

Due to the existence of the electronic coherence length, a Fermi energy calculation formula of the
system needs to be adjusted.

If the coherence length is infinity, the calculation formula of Fermi energy

5h% 2
E. =—p.3 3—70
F mpo ( )

Here py is the electrons density, m is the electron mas.

For those elements that have shorter correlation length, we can assume the coherence length is & ,
while the length of this material is L. So the equivalent electron density in this material is

G- )

times the good metal.

So, the equivalent electron density can be calculated as
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So, by using formula (3-67), we can get the highest electrons’ ground energy in this material in 0K

1S

5h2 2 5h%c%q2

Shz 2 2 2.2
~ ——(Kpo)3 = ————po3 = "0 Ep 3-71)

2
Be =" p?

Here, ¢ is a constant and ¢ = a/L; Er is the Fermi’s energy of this material. In OK, the electrons in
this material are in ground state. The highest energy of electrons is E..

If we improve the temperature or electric current intensity, the electrons energy will increase. In
super conduction state, the increasing energy should not exceed the minimum energy needed to
cause the lattice oscillation. Or it will emit virtual photons to the crystal lattice, and cause the energy
lost. So, the maximum energy that an electron can get in the superconductivity critical state is the
energy between two adjacent energy level of the lattice. That is

k 2.2
AE = B~ E; = h |-~ c*0%Ey (3—-72)

Since AE, = kgT,

We can calculate the critical temperature as

k 2 -2
AE; = kyT, = h |- — 0% Ep (3-173)
vk — bo?>VME; hVk — bPE
TVM = p i - il (3—74)
B B

Here T, is the critical temperature of the superconductor; P = o?v/M; b = c?; M is the mass of
lattice ion; Er is the Fermi energy of good free electron gas; kp is the Boltzmann constant; ¢ is
the conductivity of the material; 7 is the reduced Planck constant; k is the wave vector of the virtual

photon.

In order to achieve superconductivity, it is required that the critical temperature T, calculated by
the above formulas (3-73) and (3-74) should be a positive value. If the calculation is negative, the
material does not have superconductivity. Considering that the constants b and Er in the formula
(3-74) are both positive, a constant « is used instead, so that the superconductivity can be obtained

as follows

P<a (3—75)
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Where

_ vk 376
Or
hvk
oM < ik (3-77)
bEj

Formula (3-75) or (3-77) is a criterion for judging whether a material has superconductivity. The
key is to judge the size of P = ¢%V/M.

The parameter a is related to the factors of the crystal structure, reflecting the parameters such as
the elastic coefficient between the ions. As can be seen from equation (3-74), if the parameter P is
larger, the critical temperature is lower; and vice versa. And if the lattice ion mass M is larger, the

critical temperature is lower; and vice versa.

Table-13 gives a comparison. It can be seen from Table 3-1 that for the three elements listed therein,

since the P value is too high, these elements do not have superconductivity at any low temperature.

Table 3-1 P value of metal with good electrical conductivity

Element conductivity
Element atomic weight P
symbol (*103Sm™)
Ag silver 0.63 107.87 3.0294
Cu copper 0.596 63.55 2.0054
Au gold 0.452 196.97 1.6888

Some common materials that can achieve superconducting properties are listed in Table 3-2.

Compared to Table 3-1, these materials have very small P values.

Table 3-2 P value of some superconductivity elements

Element Element conductivity atomic P
symbol (*108Sm™) weight
Hg HG 0.0104 200.70 0.0092
La lanthanum 0.0126 138.91 0.0112
Ti titanium 0.0234 47.87 0.0375

3.7.7 The calculation of critical temperature

The critical temperature of a material can be calculated by the formula (3-74)

_ avk — bo?VME; _ Wk — bPE;
¢ kgVM kgVM

(3-78)
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However, since the wave vector k of an electron and the constant b are involved in the formula (3-
78), this involves some more detailed problems. Due to space limitations and ease of understanding,

no specific analysis is performed here.

If some extreme cases are considered, such as for all materials, the wavelength of the electron is a

constant, then the formula (3-78) can be approximately changed to
T.WM = C, — C,PEj (3-79)

Where C; and C, are constants. Thus, by analyzing the relationship between T,vM and PEg,
the difference between theoretical calculation and experimental data can be seen.

Table 3-3 The parameters comparison among some superconductivity elements

Tc Conductivity atomic
Elements Er PEg T.AM
K) (*103Sm™) weight
Hg 4.15 0.0104 200.7 6 0.055 58.79
La 4.88 0.0126 138.90 6 0.067 57.51
Ti 0.39 0.0234 47.87 9.9 0.371 2.70

It can be seen that there is a significant inverse relationship between the critical temperature related
term T,vM and the P value and the Fermi level. That is, the larger the PEp, the smaller the critical

temperature term.
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4 The boundaries between virtual and real
spacetimes

4.1 Superluminal velocity virtual spacetime and

micro-world virtual spacetime

4.1.1 Introduction

It has been mentioned in Chapter 1 that there are two kinds of spacetimes that may be virtual
spacetime, one is superluminal speed spacetime, and the other is a smaller micro-world. Therefore,
looking for the boundary of the virtual real-time space can be considered from the two situations.

For the superluminal velocity spacetime, the boundary is relatively easy to define, that is, the region
exceeding the speed of light belongs to the virtual spacetime, and the region running below the
speed of light is the real spacetime. This can be derived directly from the relativistic reference
system transformation formula. Because once it reaches the superluminal state, the corresponding
physical quantity, such as time, length, etc., will become an imaginary number. This book refers to
this virtual spacetime of superluminal speed as velocity virtual spacetime.

For the smaller microcosm, there is a problem of how small it is to enter the virtual spacetime. From
the perspective of quantum mechanics, it is known from the principle of uncertainty that there is an
uncertain relationship between the position and momentum of a particle, namely

h
Ax-Ap >3 (4-1)

In other words, we cannot determine the position of a particle infinitely accurately. The more precise
the position of the particle is determined, the greater the energy of the particle will also be. Once
the positional error of the particle is accurate to zero, the energy of the particle will be infinite. This
is of course impossible.

This also means that just as the velocity of the real spacetime particles cannot exceed the speed of
light, the position of the particles is not likely to enter an extremely small area. As for the extent of

this tiny area, further discussion is needed.

In addition to spatial relationships, there is also the same uncertainty relationship between time and

energy, ie.

AtAE

v
N3

(4-2)
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This also means that we can't measure the time of the particle to the nearest zero, otherwise it will
cause the energy of the particle to become infinite.

It can also be seen from this that time and energy are actually the same physical quantity.

To make a distinction, this book refers to such a very small spacetime region as a length virtual
spacetime.

4.1.2 Dimensionless spacetime

Due to the limitations of our understanding of the laws of the nature, there is a strong subjectivity
in determining the basic physical quantities of an object. That is, when determining physical
quantities such as length and mass, people usually define objects that are more practical in daily life.
For example, the Celsius temperature is determined by the subjective feeling of the organism to the
degree of cold to determine 0 degrees Celsius. The determination of other kilograms, meters and
other units is basically similar. Therefore, how to unite the virtual spacetime and real spacetime’s
velocity units requires some more in-depth work. One of the better methods is to remove the
dimension of the physical quantity, so that all physical quantities do not require units, which can
eliminate the subjective factors of human beings when determining the physical quantity dimension.

1. Dimensionless speed

The determination of the virtual spacetime velocity unit of the superluminal speed can be performed
by introducing a dimensionless velocity. This process is also relatively simple, that is, the speed at
which the particle runs is divided by the speed of light.

This way we can get an expression of dimensionless speed

Ve = (4-3)

This is the dimensionless velocity of real spacetime, which is consistent with the generalized
velocity in Chapter 1. Regardless of the direction, its minimum value is 0 in real spacetime, and the

maximum value is 1.

If the speed exceeds the speed of light, the v, will exceed 1. At this time, the virtual spacetime is
entered.

In order to unify the velocity of the virtual spacetime with the speed of the real spacetime, we can
simply use the reciprocal of the dimensionless velocity to express the velocity of the virtual

spacetime, namely

v =— “4-4)
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Since there is no specific unit of dimensionless velocity, it will not be affected by the subjective
factors determined by humans in specific physical quantity units. Therefore, this reciprocal
relationship can reflect the continuous change of velocity from real spacetime to virtual spacetime.
Naturally, it is very simple to divide the boundary of virtual real-time space by velocity. That is, the
dimensionless velocity is equal to 1, which is the boundary of the virtual and real spacetime.

2. Dimensionless length

And if we want to consider the microcosm, we can't avoid the length unit at this time. We can assume
that there is a length [, the space with a radius greater than [, is real spacetime, and the space
smaller than [, is virtual spacetime.

The question now becomes how to solve the relationship between the length of the virtual spacetime
and the real spacetime length.

Considering that in virtual spacetime, it should be the same as real spacetime. The extremely small
area in virtual spacetime must belong to real spacetime, so the simplest virtual and real spacetime
length relationship is a reciprocal relationship. Assuming that the radius of the real spacetime is r
and the radius of the virtual spacetime is r'. The following relationship can be used to represent the
conversion of the virtual and real spacetime’s length:

r-rzlp2 (4-5)

So we can also get the definition formula of dimensionless length

r
rp=— (4-6)
b
The dimensionless length of virtual spacetime can be defined as:
2l 4-7
R = 4-7)

It can be seen that the dimensionless length is also un-united. The dimensionless lengths of the
virtual and real spacetime are also a reciprocal relationship with each other.

3. Dimensionless charge

Although generalized parameters based on virtual spacetime are used, such as generalized charge
and generalized magnetic charge, the electric field and the magnetic field can be unified. However,
just like the length unit, it is only based on a reference object in real spacetime, and the parameters
can be large or small. The problem is that the charge of the real spacetime electrons is not equal to
the magnetic charge of the magnetic monopole of virtual spacetime. From the point of view of
symmetry, the generalized magnetic charge of the magnetic monopole measured in the virtual
spacetime should be equal to the electric charge of the electron measured in real spacetime. Then,
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whether it is possible to set a more general charge and magnetic charge unit like length and speed,
it can ensure that the charge and magnetic charge measured at whatever spacetime have the same
value. This will solve some of the problems of symmetry paradox.

If the average value of the magnetic monopole and the electron charge is selected as a demarcation
point. We can set a charge and magnetic charge boundary point as

qu = (4deqm (4-98)
Due to charge quantization, there is a relationship:
de = 0qm

So

qp =

sls

Then

Je Im _ 4 (4-9)
A qp

Here we define two dimensionless parameters, dimensionless charge and dimensionless magnetic

charge. They are

ge =% =a (4 —10)
dp
Qm _ 1
=" _ __ 4-11
= "V ( )
Then we can get
gegm =1 (4-12)

The dimensionless charge and the dimensionless magnetic charge have no unit, but are equal in the
values measured in different spacetime. And the charge is directly linked to the fine structure

constants. That is, the square root of the fine structure is the dimensionless charge of the electron.
4. Dimensionless energy

Considering in the virtual spacetime, a magnetic monopole with a radius 7,,," and a magnetic
charge m uniformly distributed on the spherical surface, the energy is
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Im”

= !
8Mhe

Epe (4-13)

If we use a dimensionless magnetic charge and other parameters instead, we can have

_ Ime"%p” _ Gp’Tmec _ dp”  Tmec 4—14)
8nhnec'ly, 8mal, 8ml, «

me

The nyecreflects the influence of the energy of the magnetic monopole on the real spacetime. Just
as an expansion screw is driven into an isotropic wall, the energy of the magnetic monopole
squeezes the isotropic nature of the real spacetime, causing the spacetime to bend. Magnetic
monopoles in the dimensionless radius of virtual space—time represented by 7. , and 7. -

[
rmec =1

Also considering in the real spacetime, a particle whose radius is r. and whose charge e is evenly
distributed on the sphere, we have

qe°

- 8nr, (4-15)

e

If we use a dimensionless parameter instead

g =9 % _ 9% 9 @ (4 —16)
¢ 8mr,l, 8mrl, 8ml, 1.

Where, the 7, is the electron’s dimensionless radius. The fine structure reflects the dimensionless
charge.

Among the items in formula (4-14) and formula (4-16)

1 1°
kp 81rlp
That is
8ml
p = —= (4-17)
dp
kp is a constant.
If we define
87Tlp a
Eoe = kpEe = —FE, = — (4—-18)
) Tec

as the dimensionless energy, it can be seen that there is also a reciprocal relationship between the
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energy of the magnetic monopole and the dimensionless energy of the electron.

The energy possessed by electrons and magnetic monopoles is specific because they are the result
of charge quantization. For continuous energy, such as the energy representation of photons or
electromagnetic fields, the relationship between virtual real-time vacancies is more general.

In real time, the energy of a photon with a frequency of v, a wavelength of A, and a wavelength
radius of r is usually

E,=h _hc_ he 4-19
rE =T T o (4= 19)

It involves two constants h and ¢, which can be represented by fine structure constants, namely

~ 2¢he (4-20)
That is
2

hc = P (4-21)

Then formula (4-21) can be expressed as
2 2 2 q 2

Ey = 4:a£r - 4C7Irear - f:rjlp E - kpre (4-22)

That is, for a single photon, its dimensionless energy is
2
Ey,c = kyE, = Z (4—-23)

From the comparison of the dimensionless energies of equations (4-20) and (4-25), the difference
between the two is the fine structure constant and the coefficient 2. This may reflect that electron
charge is v due to their dimensionless charge, so the fine structure constant must be included in
the energy (4-20). The photon does not contain a charge, and it also contains the oscillation of the

electric field and the magnetic field, so there is a factor of 2 times.

Dimensionless energy also reflects the fact that measurements are made in the same spacetime, and
energy is the reciprocal of length.

For momentum, dimensionless momentum can be used
Pc = kppc (4—24)

to represent. This momentum can also be dimensionless.
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Dimensionless mass can be represented as

me = k,mc? (4 —25)
4.1.3 Expression of dimensionless conservation law

If a dimensionless physical quantity is used, the corresponding conservation law will also change.
1. Energy conservation
Energy conservation means that the total energy of the system is always constant.
The expression of the law of conservation of energy is
E=0
If we consider the expression of dimensionless energy, then:
8(k,E) =0 (4 —26)

Considering that k,, is a constant, in terms of form, the expression of conservation of dimensionless

energy is not in any form different from the ordinary law of conservation of energy.

If an object has a dimensionless mass of m, and a dimensionless momentum p., its total

relativistic energy (dimensionless) is

E?=m2+p.? (4-27)
In Section 5.1 we see that the rest mass of a real spacetime object is the energy of the virtual
spacetime, so the relativistic mass relationship is the energy of the virtual and real spacetime.
Therefore, the discussion of the law of conservation of energy also takes into account the

relationship between the energy of the virtual and real spacetime.

According to (4-23), the dimensionless energy of a photon in virtual spacetime is

E),. =— = 2r,
yc rc’ c

Where 7.’ is a dimensionless wavelength radius of a virtual spacetime photon, 7, is the length of
the radius corresponding to the real spacetime according to the formula (4-5)..

Thus the entire relativistic dimensionless energy expression becomes
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El2 =412 +p2 (4 —28)

E, = /4rC2 + p.2 (4 —29)

Considering that momentum has direction, it is a vector, so energy conservation can be expressed
as

_ 8161, + 2pc - 6p.

SE, T =

That is
47,67, +pc - 0p. =0 (4-30)
2. Momentum conservation
If a dimensionless momentum is used, the law of conservation of momentum can be expressed as
Op. = S(kppc) =8p=0 (4-31)
It can be seen that the conservation of dimensionless momentum is also true.
If the rest mass of the object does not change throughout the process, (4-30) can be derived from
(4-31), since equation (4-30) is for free particles. If there is an external field, it is also necessary to
consider the potential energy change of the external field.
3. Conservation of angular momentum
For angular momentum J, the total angular momentum of the system is conserved, meaning:
Al=0
and
J=rxp

Convert r and p into dimensionless physical quantities, then
r kyc
]C:rCXpC=—x(kppc):—r><p (4—28)
Lp by
Therefore
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kyc
8]C=8<l—r><p>=6(r><p)=0 (4-29)
p

It can be seen that the dimensionless angular momentum is also conserved.

4.2 Spin of charged particles and electromagnetic

virtual spacetime

4.2.1 Electron and proton structure

The two kinds of virtual spacetime mentioned in the first section, one is the superluminal speed
virtual spacetime, and the other is the minimal micro-world virtual spacetime. For microscopic
particles confined to a very small spacetime range, the electromagnetic field is bound to a small
range, which causes the some movements of these electric or magnetic fields to easily appear to
exceed the speed of light, such as the spin of electrons. If the electric field or magnetic field of the
microscopic world appears to have a superluminal speed due to the special requirements of a certain
state, then part of the physical quantity of the particle may become a part of the superluminal
velocity virtual spacetime. These virtual spacetime effects must be considered when dealing with
the corresponding physical problems.

If the symmetry requires electrons and magnetic monopoles to correspond one-to-one, each electron
corresponds to a magnetic monopole, and the energy of the magnetic monopole squeezes the real
spacetime, and produces observable physical effects. So we can construct an electronic image as
shown in Fig. 4-1.

N -

electron

Fig.4-1 The structure of electron

In Figure 4-1, . and 7. are the dimensioned radii of the electron and magnetic monopole in real
time, and 1, is the boundary of the virtual and real spacetime. The boundary of the virtual and real

spacetime is indicated by the dotted line.

Therefore, there will be a very hard core inside the electron or proton, but the radius of the kernel is
very small and lies in the virtual spacetime.
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From the point of view of symmetry, the magnetic monopole of the virtual spacetime should also
have the same structure. Of course, real spacetime protons also have the same structure.

4.2.2 Total energy of electron and proton

If we considers that the total energy of a particle is the sum of the energy of the virtual spacetime
and the real spacetime, then for the electron, the total energy consists of the rest mass (virtual
spacetime energy) and the electric field energy (real spacetime energy), then the total of the electrons
can be written. The energy is

et
= 204 -
E, \]me c*+ Brern)? (4—30)

For proton, the total energy is

e4
E,= |my2ct+——— (4—31)
(8mer,)

From the point of view of symmetry, the total energy of proton and electron should be equal, ie.
E=E,=E, (4-32)

The total energy of electron and proton includes both the electric field energy of electron and proton,
and the magnetic field energy of the corresponding virtual spacetime magnetic monopoles.
Therefore, the total energy is combined and is equivalent to one photon.

According to the momentum formula of the photon

_E 4—-33
p=- ( )
We can find the momentum that electron and proton have
et et
= m2c?+ — = [my*c?+— 4—-34
P ¢ (8mer,c)? P (8mer, C)Z ( )

Since the mass of the proton is not equal to the mass of the electron, and the mass of the proton is
greater than the mass of the electron, it can be seen that

Ty > T (4-35)

Since the momentum represented by (4-34) can only limit electron or proton to a small range, the
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macroscopically expressed momentum is actually the angular momentum, which corresponds to the
spin of electron and proton. Existing physical experimental data have shown that the spins of
electrons and protons are equal. This poses a problem. Because the radius of the proton is larger, it
means that on the surface of the proton, electric field may run at a speed less than the speed of light,
which is in line with the theory of relativity. However, the smaller radius of the electron means that
the running speed of the electric field on electronic surface may be greater than the speed of light,
which means that the spin motion of the electric field of electron may actually have entered the
superluminal velocity virtual spacetime. The difference between entering real spacetime and
entering virtual spacetime is that in real spacetime, the proton charge radius is observable, while the
electron charge radius is not observable. However, the electron's charge radius is still in real
spacetime in length real spacetime, so the resulting electrostatic field can still produce observable
physical effects.

In order to be able to clarify this point, consider that the equation (4-33) is calculated according to
the momentum formula of the photon. Therefore, assuming that there is a radius 1o, it can be ensured
that the spin motion speed of the electric field or the magnetic field on the surface of the particle is
exactly equal to the speed of light c. The radius can be a boundary radius of whether the particle’s
electric field motion is in virtual spacetime or real spacetime, which will directly determine the
microscopic characteristics of the particle.

We can use

J=rp=5 (4-36)
to represent this spin angular momentum. Considering
2.2 et
K 4 —37
Me™¢ (8mer,c)? ( )
and
4
my2c? >» = (4 —38)
(8nerpc)
Substituting (4-34) into (4-36) gives:
Rk 4-39
o™ 2my,c T a ( )

Thus, in addition to the two types of virtual spacetime, which are described in Section 4.1.1, whether
the speed exceeds the speed of light and is differentiated according to the radius, an electromagnetic
virtual spacetime occurs. However, electromagnetic virtual spacetime is actually derived from the
superluminal velocity virtual spacetime. When the particle spin causes the electric field or the
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magnetic field in the tangential direction of the surface to rotate faster than the speed of light, it
enters the virtual spacetime, and below the speed of light, it is located in the real spacetime. 1 is
the radius criterion for dividing this electromagnetic virtual and real spacetime. Due to the
quantization of the charge, the radius r, has a general law. That is to say, for all charged particles
is established. In order to distinguish, this book uses 7, as the boundary of electromagnetic virtual
and real spacetime.

4.2.3 Numerical value of electromagnetic virtual and real

spacetime boundary

Since (4-39) has given the calculation formula of 7y, the specific results are calculated here to
compare with some particle-specific data. The result of the calculation is

h
Ty = ~ 2.10309 x 10~ 1%m
2myc

Table 4-1 shows the comparison of the magnitudes of the electromagnetic radii of several common
particles.

Table 4-1 Several common particles whose electromagnetic radius

Radius name Value (m)
Ty 2.10309 x 10716
Electron electromagnetic radius 7.6736127 x 10~1°
u electromagnetic radius 1.586660 x 10716
T electromagnetic radius 2.668230 x 10716
Proton electromagnetic radius 1.4089924 x 10715

From the above data comparison, it can be found that the electromagnetic radius of both electrons
and muons is less than 1y, so the electromagnetic radius of these particles has no observable
physical effects. This also means that there are no other structures inside these particles. Existing
experimental data also indicates that the two particles have no internal structure.

The electromagnetic radius of protons and tau is greater than 1, , which means that the
electromagnetic radius of the two particles is larger than the virtual spacetime electromagnetic
radius boundary, so the two particles have an internal structure. Protons have been confirmed to
consist of quarks. The tau can decay into the hadrons composed of quarks.
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4.3 Quaks

43.1 The difference between proton and electronic

electromagnetic structure

It can be seen from the analysis in Section 4.2 that although the protons and electronic structures
that do not consider the charge spin are the same, after the electromagnetic structure is considered,
the difference occurs. This difference is manifested in the surface electric field rotation speed caused
by the spin. The proton’s spin is less than the speed of light, so it is located in the real spacetime and
can be observed. There is enough experimental evidence to show that the proton are radiused. The
surface electric field caused by the electron spin rotates faster than the speed of light, and is located
in the virtual spacetime, so that the electron charge radius cannot be directly measured. There is
currently experimental evidence that the charge radius of electrons cannot be detected within a very

small range.

Thus, unlike the complete structure of the electron shown in Figure 4-1, the electromagnetic
structure of the electron involves the boundary 7, of the electromagnetic virtual rand real
spacetime, and Figure 4-2 shows the electromagnetic structure of the electron and proton.

electron proton

Fig. 4-2 The electromagnetic structure of electron and proton

In order to discuss the electromagnetic properties of electron and proton more succinctly, the
subsequent content uniformly marks the radius of the electron as a, and the radius of the proton is
marked as b. As can be seen from Fig. 4-2, the dotted circle represents the boundary of the
electromagnetic spacetime. Reflects the boundaries of the particle spin speed.

For electrons, since their radius is less than 1y, the electrons are located inside the electromagnetic

virtual spacetime. Considering that the charge of all particles is quantized, this electromagnetic

virtual spacetime is consistent for all particles. Therefore, in real spacetime, the radius of the electron

is not measurable, which means that in the real spacetime of length, the electron is a point particle

with no radius. But the electric field of electrons can still produce observable physical effects in real

spacetime. This is because except the smaller mass kernel, the entire electron is actually still in the
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real spacetime with a scale larger than the length of [,,. For various physical quantities of electric

field, mass and energy, it still can be measured in the length real spacetime.

For protons, since the electric field radius of the proton is greater than 7y, the electric field radius
of the proton is measurable, so that in real spacetime, the proton is not a point particle. Thus, protons
can have a variety of structures. These structures include quarks and the like.

However, if the internal structure such as quark is located in an area smaller than 7y, it means that
the internal structure such as quark is not measurable in real spacetime.

4.3.2 Proton internal structure and quark model based on virtual

spacetime

Protons are the most stable elementary particles in addition to electrons. Exploring the internal

structure of protons also helps to explore the various properties of other particles.

The existing theoretical physics results show that the proton isotonic is composed of quarks, and the
prediction of this theory has been confirmed by a large number of experimental data. Unlike the
charge quantization we know, the charge of a quark is a fractional form. This also means that the
charge quantization conditions are not applicable to quarks. However, not meeting the charge
quantization conditions does not mean that it does not exist. In fact, if the existence of real spacetime
and virtual spacetime is not considered, the charge can exist in any value. However, the quark's
fractional charge does not satisfy the charge quantization condition, which means that it cannot be
measured in real spacetime, otherwise the Dirac string can be observed.

The existence of fractional charge also means that this may be due to the three states of the electric
field caused by the special structure inside the proton.

What is the number of quarks that make up a proton? This can be easily guessed. If there is only
one quark, it means that there is only one baryon. This structure has no practical physical meaning.

In the case of two quarks, the number of baryons formed is only a few, which is much smaller than
the number of baryons currently known.

Therefore, the number of quarks constituting a general baryon is generally three or more, and a
small part such as a meson is composed of two quarks.

Since the number of quarks that make up a baryon is greater than two, and the charge of the baryon
must be quantized, this also means that the charge possessed by the quark must also be a fractional
charge. Fractional charge means that only one quark consisting of particles does not exist.

Therefore, for protons, the minimum number of quarks that can be used is three. Generally, choose
three quarks. The charge energy of the three quarks is +1/3 and +2/3, respectively, where the two
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symbols u and d are used to represent the two cases. Both « and d represent positive particles.

From the point of view of symmetry, electrons and protons belong to the most stable particles of all
particles. If a proton has a structure, the particles contained in its internal structure should be positive
particles. Thus, the total number of charges for the three quarks must be an integer of one, and the

formula can be listed
ut+u+d=1 (4 —40)
Of course, the above formula can also use u instead of d, which is just a matter of letter selection.

Also consider that the electric field energy of the proton should be the sum of the electric energy of

the three quarks, namely

u?e? u?e? d%e? uPe?
8meb + 8meb + 8meb - 8meb

E,=E,+E,+E4 =

That is
wr+ut+di=1 (4—41)

Solving equations (4-40) and (4-41), we can get:

3 (4 — 42)

The formula (4-42) reflects the charge distribution of the quark inside the proton. Due to the
requirement of the total energy of the charge, it means that the charge of the quark is distributed on
the surface of the proton. However, in general, all charges are monolithic and it is impossible to
distinguish the quark's fractional charge on the proton surface. But you can also consider some
special cases, such as in some interactions, causing one of the quarks to be separated, which may
lead to a short separation of the proton surface quark charge, which may be observed in real
spacetime. That is the quark's fractional charge effect. This can be done on a large proton collider.
For example, in the moment when a proton collided with a new particle, the separation by the
magnetic field should be consistent with the effect of the fractional charge magnetic field in a very

short time.

Based on this quark structure of protons, we can also express the electromagnetic structure of
protons as Fig. 4-3
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proton

Fig.4-3 Proton electromagnetic structure carrying quarks

The uud in Fig. 4-3 represents the fractional charge carried by the proton quarks.

4.4 Structure of composite particles

4.4.1 The composite structure of neutron

In addition to stabilizing protons and electrons that do not decay, other elementary particles are
unstable. Even the longest half-life neutrons can only survive for a few minutes. Therefore, these
unstable basic particles can be called composite particles.

Since neutrons can decay into protons and electrons as well as neutrinos, neutrons can be structurally
considered as composite particles of protons, electrons, and neutrinos.

Since neutrinos always appear in pairs with electrons, neutrinos can be thought of as uncharged
electrons.

This will draw the structure of the neutron. As shown in Figure 4-4.

neutron

Fig.4-4 The electromagnetic structure of neutron

Figure 4-4 shows the electromagnetic structure of the neutron. In this structure, the neutron has the
same electromagnetic radius as the proton, and is b. In fact, this electromagnetic radius is provided

by protons. Therefore, the electromagnetic radius of the neutron is a physical quantity that can be
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measured. The interior of the neutron contains both electron and anti-electron neutrino particles.
Such a neutron can be thought of consist of a proton, an electron, and an anti-electron neutrino.

In Figure 4-4, “a” is the electromagnetic radius of the electron, and the sign is positive, indicating
that this is an ordinary electron. Since the antineutrino is an antiparticle, its electromagnetic radius
sign is negative. The positive charge of the proton is combined with the negative charge of the
electron to form three quark fractional charges of u, d, d. The middle dotted circle indicates the
electromagnetic virtual spacetime boundary.

4.4.2 Estimation of neutron mass

Since neutrons are treated as composite particles of protons, electrons, and electron neutrinos, the
energy of the neutrons can be calculated by separating the parts.

The main cause of the difference in mass between neutrons and protons is the presence of electrons
and electron neutrinos, so the main energy that electrons are trapped inside the proton is considered
here.

First, the electrons are bound to proton, causing the neutron to be uncharged, meaning that the charge
originally distributed on the surface of the electron must be redistributed on the surface of the
neutron, otherwise the neutron may produce a non-zero charge distribution under certain conditions.
However, the self-energy of the electron itself is very large. From the formulas (4-30) and (4-31), it
can be seen that the electric field of the electron self-energy reaches the energy corresponding to the
proton mass. To compensate for this part of the self-energy, note that in the substructure of Fig. 4-
4, there is an antineutrino v, ', the radius of the antineutrino is the same as the electron radius, but
in the opposite direction. Therefore, the energy of the antineutrino can offset this part of the
electron's self-energy.

This electronic charge after redistribution will generate a new self-energy, ie

62

E = =
1= Breb e

c? (4 —43)

Here, the results obtained by considering the symmetry of the total energy of the protons and
electrons. It is shown in formulas (4-30) and (4-31).

In addition, due to the existence of electron charge, the positive charge of the proton is in the electric
field formed by the electron negative charge, and a potential energy is formed. Using the calculation
formula of potential energy, we can get

2
e
V= e —2m,c? (4 —44)

Then, from the structure of Fig. 4-4, it can be seen that there are electrons and antineutrinos in the
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neutron. Electrons and antineutrinos are bound in a space of radius b, and two virtual photons can
be formed. The determination of the energy of these two virtual photons is a difficult task. One
method is to directly use the radius of the proton as the wavelength radius of the virtual photon.
However, the neutron as a whole means that the virtual photon is confined in the neutron, which
means that the electron and anti-electron neutrino are inside the proton. Sporty. Just like the atomic
structure. This has been proven to be inconsistent with experimental facts. Therefore, the more
accurate expression should be that the virtual photon belongs to the neutron as a whole, is an intrinsic
property of the neutron, and also reflects the instability of the neutron. If these two virtual photons
are regarded as the entire neutron, then the fluctuation range of the virtual photon can reach the scale
of the neutron diameter 2b. According to the principle of uncertainty, the energy of each virtual
photon can be estimated as

Ap-A _h

That is

hc

hV=E

(4 — 45)

Since these two virtual photons belong to the entire neutron, the total mass of the neutrons is used
when calculating the corresponding real spacetime energy. Considering that the neutron mass is
approximately equal to the proton, it is also possible to directly use the proton mass for an
approximate calculation.

This can get the energy obtained by the virtual photon.

B= fmyrct+ (2) 4 (B9) m mper 4 446
3" ") T\ap) T T Temy b2 (4-46)

This can be calculated as the extra energy possessed by carrying this part of the virtual photon is

2
E, ~ L 0932% 10713()) (4 — 47)
2my,b?

Thus the total energy possessed by the entire neutron is
E, =muc*+mec® +E; +V +E, (4 — 48)
This way we can find the mass of the neutron
m, =m, + 0.00233 x 1077 = 1.67495 x 1077 (kg) (4 —49)
The theoretical value of neutron mass is 1.67493 x 10~2"kg
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It can be seen that the estimated value and the theoretical value are still relatively close.

4.5 Particle decay diagram

4.5.1 Some conventions

For the elementary particles at the bottom, because it is close to the virtual spacetime, it also means
that using various detection techniques may interfere with the detected object, thus affecting the
results of the experiment. This is also an idea to be explained by the principle of uncertainty.

If we can have a simpler way of describing the structure and behavior of microscopic particles, it
will help us to have a deeper understanding of the microcosm.

The most common use in quantum field theory is the Feynman diagram. The Feynman diagram not
only helps us to visually understand the interaction process of particles, but also can accurately
calculate something that cannot be done by the abstract formulas.

Now through the virtual spacetime physics, we have a better understanding of the micro world.
Therefore, it is a necessity to describe the structure of microscopic particles and the interaction
between particles in some more specific way.

In fact, the internal structures of electrons, protons, and neutrons have been given in a very intuitive

way in Figures 4-2, 4-3, and 4-4 of this chapter. Now let's expand it further and add some
conventions so that we can handle more complex particle interactions and decay processes.

‘ —_—

Charge The direction in
Represent the particle which particles are
Particle’s name decay direction separated or combined

1. The arrow indicates the
positive or negative

particles,

2{////;7 Two  overlapping

circles

2. The charge includes two
represent meson

kinds of e and -e. 0 charge is
Fig. 4-5 Some conventions of diagram

Figure 4-5 shows some basic conventions for the new particle decay diagram.

Figure 4-6 shows some typical particle structures, including structural diagrams of electrons, anti-

96



electron neutrinos, protons, and neutrons. Among them, electrons, neutrinos, and protons do not
contain other particles. The composite particles such as neutrons contain a combination of other
particles. However, these elementary particles inside the composite particles are not free
elementary particles, and their electric field distribution and motion mode will be greatly changed.
This is like a molecule made up of a variety of different ions.

te —e
+e b
-e a b
a /1 /
a
) -a
€ Ve n & Ve
p
electron anti-electron proton neutron
neutrinos

Fig. 4-6 The examples of four particles

4.5.2 Common particle interaction or decay process diagram

The most common decay process is the decay of neutrons. The half-life of a free neutron is very
short, only a few minutes. Once the neutron decays, it will produce a proton, an electron, and an
anti-electron neutrino. This is the [ decay we are familiar with.

Figure 4-7 shows the process of neutron decay.
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Fig. 4-7 The decay diagram of neutron

As can be seen from Figure 4-7, after a neutron decays, a proton and a W-boson are separated. The
presence of the W~ boson is necessary because the electrons and anti-electron neutrinos in the
neutron still exist in the form of composite particles, which represent the W~ boson.

After decay, the proton remains stable, but the W~ boson will continue to decay and split into
electron and anti-electron neutrinos. At this point, the entire neutron decay process is completed.

Figure 4-8 shows the reaction process of anti-electron neutrinos and protons. During this reaction,
the anti-electron neutrinos combine with protons to produce a pair of positive and negative
electrons. Then the electrons and anti-electron neutrinos combine with protons to form neutrons,
and the positrons are released.
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Fig. 4-8 The reaction of antineutrino and proton

If we want to understand the process by which neutrinos react with protons to produce positrons,
we can also draw a more detailed diagram of Fig. 4-8, so that the process of Figure 4-9 can be
obtained. The difference from Figure 4-8 is that after the antineutrino collides with the proton, a
positron and a W* boson will be produced. The W* boson then combines with the proton to form a
neutron. Considering that the energy of the W* boson is very high, it takes very high energy to
produce this reaction, resulting in a very small reaction cross section throughout the reaction. This
is also an important problem encountered in the current neutrino detection process.

99



+e

e+

Fig. 4-9 Detailed diagram of the reaction of anti-electron neutrinos and protons

Fig. 4-10 shows the process of m meson decay. The m meson itself is formed by an anti-muon and a

muon neutrino. When it decays, an anti-muon and a muon neutrino are released.

e_u //:

\ 4
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Fig.4-10 The diagram of m meson decay

In addition to these decay processes, particle decay diagrams can also be used to describe the
elastic scattering process. For example, the elastic scattering of neutrino and electron, although the
results did not produce new particles, but the graphical description helps us to obtain a more
intuitive image of the weak interaction process.
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Figure 4-11 shows an illustration of the electron and anti-electron neutrino elastic scattering
process. It can be seen that after the end of the scattering, there are still anti-electron neutrino and
electron, and no new particles appear. However, in the scattering process, the anti-electron
neutrino and electron are combined to form a W™ intermediate boson. This also requires extremely
high energy, so even with elastic scattering, the scattering cross section of neutrino and electron is
very small. To use this method to detect neutrinos requires a very large device.

Fig. 4-11 The diagram of neutrino-electron scattering

4.5.3 Estimation of W boson mass

The W intermediate boson appears in Figures 4-7, 4-9, and 4-11. The mass of these bosons can also
be approximated by the diagram of the W~ intermediate boson.

Figure 4-12 shows the decay process of the W~ boson separately. It can be seen that the W~ boson

decay process is similar to the decay process of the meson. The result is an electron and an anti-

electron neutrino.
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Fig. 4-12 Decay process of W~ boson

The uncertainty can be used to estimate the mass of the particle. First estimate the extent to which
the virtual photon is located. It can be seen from Fig. 4-12 that the closest distances of the electrons
and the anti-electron neutrinos constituting the W~ boson are coincident, and the farthest distance is
tangent to the circumference of the two particles, so that the two particles occupy a minimum range
of 2a. The maximum is 4a. For the sake of simplicity, here choose an average distance, ie 3a.

Since there are two particles in it, each particle possesses a virtual photon that is confined to a range
of approximately 3a. The energy of the virtual photon can be calculated according to the formula

2hc 2

= 2he _4
V= 6a 3

myc
2a

= 85.7(GeV) (4 — 50)

Since the energy is much larger than the rest mass of the electrons, the electron and anti-electron
neutrino stationary masses constituting the W- boson are negligible, so it can be seen that the mass
of the W~ boson is about 85.7 GeV.

The experimental mass of WE boson is 80.4GeV, and the theoretical estimation results are close

to the experimental values.
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5 The origin of gravitation

5.1 Physical effects of virtual spacetime

Just as imaginary numbers were originally proposed, virtual space and time is also considered by
someone to have no practical physical meaning. However, with the deeper understanding of the
nature of virtual space time, we can also find that the material and energy existing in virtual space
and time can also produce observable physical effects in real spacetime.

5.1.1 The difference between observable and unobservable

physical effects

Before discussing the physical effects of virtual spacetime, it is necessary to distinguish between
observable and unobservable physical effects. In quantum mechanics, the wave function is
unobservable, so after solving the Schrodinger equation, it is necessary to obtain a stationary state
and then solve the eigenvalues so that the physical quantity that can be observed can be obtained.

Like quantum mechanics, it is assumed that there is virtual spacetime, but if virtual spacetime does
not produce observable physical effects, then the meaning of existence is lost. Because only physical
effects that can be observed are produced, experiments can be used to verify. And in the actual

physical application, it also has the value of existence.

In order to understand how physical effects are observed in real spacetime under virtual spacetime
conditions, and which physical quantities can be observed, Table 5-1 analyzes the wave functions,
states, and physical quantities of quantum mechanics and uses them to compare with virtual
spacetime physics, in order to provide a basis for observable physical effects in virtual spacetime.

Table 5-1 Comparison of observable physical quantities in quantum mechanics and virtual spacetime physics

Quantum mechanics virtual spacetime physics
Wave function virtual spacetime
Electric field, magnetic field virtual photon
Physical quantity mass, momentum, energy

In table 5-1, the wave function of quantum mechanics is an unmeasurable quantity, which
corresponds to the virtual spacetime in virtual spacetime physics, because virtual spacetime is also
a quantity that cannot be directly measured.

But through the combination of wave functions and operators, a physical state can be obtained, so
that various quantum mechanical dynamics equations can be listed. In the corresponding virtual
spacetime physics, virtual spacetime reflects its existence state mainly through the form of electric
field, magnetic field and virtual photon. In this way, the dynamic equations of virtual spacetime
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physics can be listed, including Maxwell’s equations. However, different from the "state" of
quantum mechanics, the electric field and magnetic field in the physics of virtual spacetime can be
directly measured in real spacetime, including the direct interaction between electric field and

magnetic field on charge. So, there are some differences.

Quantum mechanics’ final aim is to obtain observable physical quantities by solving various
dynamic equations. However, virtual spacetime physics can obtain such physical quantities as
momentum and energy through electric field, magnetic field and virtual photon, and explore the law

of momentum conservation and energy conservation.

Therefore, virtual spacetime physics, like quantum mechanics and other theoretical physics
disciplines, has its value of existence from the perspective of methodology. Although virtual
spacetime cannot be measured, physical quantities that can be observed can be obtained in real
spacetime through the forms of electric field, magnetic field and virtual photon, which also means

that virtual spacetime physics has very important and promising application value.

5.1.2 Examples of virtual spacetime physical quantities that can

be measured

1. Mass

As one of the most common physical quantities in real time, the origin of mass has always been a

mystery.

Through Einstein's mass relation, the energy of a body's motion can be connected with its mass. As
shown in formula (5-1).

my

m=—— 5-1)

Ji-v?

We can see that when something is moving, the mass of the object actually measured is going to be
more than the rest mass of the object. This extra mass can be called "moving mass".

This is the first explanation of the origin of mass in physics. In other words, mass originates from

energy.

The origin of mass from energy also has practical application value. In a nuclear reaction, for
example, there is often a loss of mass, which results in the release of a lot of energy. It turns out that

even the rest mass is formed by energy.

This raises a question. If the rest mass is also formed by energy, where does the energy that forms
the rest mass come from? The formula (5-1) does not tell us the origin. With the assumption of

virtual spacetime, we can reasonably speculate that if the energy of the rest mass comes from virtual
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spacetime, the energy of other dimensions can exist freely in the real spacetime without directly
affecting the energy and momentum conservation of real spacetime. This can also be confirmed by
another relativistic energy formula

EZ = my2c* + p2c? (5-2)

In quantum mechanics, this formula can be directly converted into the Klein-Gordon equation.
However, this equation cannot solve the problem of positive electrons. Dirac improved it by dividing
the equation into two parts in the form of an imaginary number, thus obtaining the famous Dirac
equation. The positron solution of Dirac equation can be obtained and the phenomenon of electron
spin can be explained successfully.

In fact, even in the framework of relativistic mechanics, formula (4-2) can be modified in imaginary
form, so that we can obtain the complex form expressed by formula (4-3)

E = myc? + ipc 5-3)

From the formula (4-3), it can be clearly seen that as one of the components of the energy, the rest
mass m, and the other part of the energy pc possessed by the mass are located in different
dimensions. The energy represented by pc is what we can measure in real spacetime through the
conservation of momentum, and mass is an inherent property of objects. And the kinetic energy that

we deal with in classical mechanics is a combination of two dimensions of energy.

To sum up, since the rest mass is also a form of energy and the energy represented by the rest mass
is located in another dimension, we can assume that the energy of the rest mass comes from virtual
spacetime. This is at least mathematically correct.

2. Gravity

Gravity is caused by mass. If the mass of an object is derived from the energy of virtual spacetime,
then gravity is also derived from virtual spacetime.

The corresponding physical picture can be constructed as follows. If there is no mass, real spacetime
is flat and isotropic.

However, as mentioned in the first chapter of this book, the microscopic world at the extremely
small scale may also be virtual spacetime. So when a mass appears, it means that the flat and
isotropic real spacetime is inserted with some form of energy, and the existence of this energy will
be able to squeeze the surrounding space like an expansion screw, which will cause the space of real
spacetime to bend and thus generate gravity.

The study of the nature of gravitation will help us to have a deeper understanding of the nature of
spacetime.

3. Neutrinos
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Neutrinos have been known for nearly a century. Direct observations of neutrinos were made
decades ago. As experimental data on neutrinos continue to be mined, one thing that everyone agrees
on is that neutrinos have a rest mass, even if that mass may be tiny.

Another puzzle is that neutrinos are always travelling at the speed of light. According to the
relativistic mass energy relation (4-1), it can be found that if a particle has a rest mass, when the
velocity of the particle is close to the speed of light, its moving mass will be very large. Therefore,
a particle with a non-zero rest mass cannot have a velocity equal to the speed of light.

However, if neutrinos have no rest mass, it means that they cannot oscillate even within current high
energy physics theories. This is not consistent with experimental facts. After all, neutrino
oscillations are so pronounced, so large, that they can be easily detected in a sample size of several

millionths of a billion.

If the existence of virtual spacetime is taken into account, neutrinos are a special kind of
electromagnetic wave that spans two spacetime at the same time. Then the electric and magnetic
field components of the same neutrino lie in real and virtual spacetime, respectively. So neutrinos,
no matter how massive they are, do not affect the speed at which the electric field component of
real spacetime travels. The reason is that although the magnetic field component of neutrinos in
virtual spacetime represents the mass in real spacetime, it can run at the speed of light in virtual
spacetime and is not subject to the limit of the kinetic energy to be considered in real spacetime.

5.1.3 Symmetry of two spacetime

If there is virtual spacetime, for example there is a symmetry problem. A simple way to think about
it is that if there is a slight asymmetry between the two spacetime, it means that over time this
asymmetry will be magnified, resulting in a complete asymmetry between the two spacetime. The
problems caused by this complete asymmetry can be very serious. Because this will form two worlds
with completely different development and change patterns, and finally cut off the connection
between the two spacetime. There is, of course, a "multi-world" theory that might solve such
problems. However, the virtual spacetime discussed in this paper may not involve such a "multi-

world" problem.

To satisfy the symmetry of two spacetime means that they are always closely related. For example,
the energy of virtual spacetime, that is, the mass measured in real spacetime is always associated
with the momentum of real spacetime, and combined together to become the total energy measured
in real spacetime. Neutrinos, on the other hand, always carry both components of the
electromagnetic wave in real and virtual spacetime at the same time, and always travel at the speed
of light.

Furthermore, an electron always corresponds to a magnetic monopole. That's probably why n is 2
in formula (2-23). After all, a Dirac string has only one, a Dirac string means it has only one electron,
but it can produce two magnetic monopoles. If we take a double string, we can solve the symmetry
problem by doubling the coefficients.
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So, the best symmetry between two spacetime is that any object in real spacetime should have a

corresponding object in virtual spacetime. They're kind of mirror images.

But the two spacetime are not completely symmetrical. Because if two spacetime are completely
symmetric, it means that virtual spacetime is redundant, and it is impossible to produce meaningful
physical phenomena in real spacetime.

The most basic asymmetry is the asymmetry between charge and magnetic charge. The magnetic
charge of a monopole is about 137 times the corresponding real spacetime charge. And the reason
for this asymmetry may involve many factors. There are limits to the laws of physics themselves,
and perhaps to the limits of our present unit of measure. This needs to be further studied and
supported by more experimental evidence.

There is also an interesting paradox to consider. We now measure the charge of the electron using

the Millikan oil droplet experiment.

We now consider the symmetries of virtual and real spacetime. If real spacetime Millikan is using
oil droplet experiment to measure the charge of electrons, then virtual spacetime should also have a
mirror image of Millikan to measure the magnetic charge of magnetic monopole. That doesn't seem
to be a problem.

However, Millikan of real spacetime wrote in the notebook that the charge of the electron is
1.60217... Coulomb, when the symmetry of the two spacetime might be challenged.

Because in real space and time, Millikan's experimental record book is also composed of various
atoms and electrons, and corresponding atoms and magnetic monopoles can be found in virtual
spacetime, but the information contained in the handwriting, namely 1.60217 Coulomb, is not
affected by whether it is an electron or a magnetic monopole. This means that Millikan of virtual
spacetime would see a magnetic monopole charge of 1.60217 coulombs, which seems incorrect.
Because in the first chapter of the book it was deduced that the magnetic charge of a monopole
should be about 137 times the electric charge of an electron. In other words, the "scientists" of virtual

spacetime have come to a wrong conclusion.

Such a paradox may be caused by the fact that we regard virtual and real spacetime as two
completely equal spacetime, rather than a relatively symmetric spacetime. Of course, we can't rule
out that, for some reason, even in virtual spacetime, we can also draw the correct conclusion, such

as the factors of unit measurement. That is, we can't tell which spacetime we are in any spacetime.
So, we're going to talk about the symmetry of virtual spacetime now, either as a purely mathematical

treatment, or as a treatment that we haven't been able to deal with in order to get to a state where the

two spacetime are completely equivalent.
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5.2 Mass and energy

5.2.1 The origin of the problem

The question of mass has a long history, and the whole history of physics is really about the mass
of this object. It has been known for more than a thousand years, since the time of ancient Greece,
that the density of an object is determined by its mass divided by its volume. Aristotle connected
mass with the speed at which an object moved, though he was wrong. Later Galileo corrected
Aristotle's erroneous conclusion by proving experimentally that objects of different masses fall at
the same speed. The determination of Newtonian mechanics means that for the first time mass is
associated with gravity. Einstein's general theory of relativity points out that mass is the most
fundamental cause of the curvature of space.

This shows the importance of the concept of mass in physics. As a result, after the Higgs field theory
was proposed in the 20th century, people regarded the Higgs boson as a particle of god, because its
nature lies in creating mass and solving the most fundamental problem that has puzzled human
beings for thousands of years.

Of course, physical theory is only the result of human thinking, is a description of the tools of nature.
How to describe a natural phenomenon, there are many ways to describe, there are many ways to

achieve the purpose.

Virtual spacetime physics has its own way of describing the origin of mass.

5.2.2 The energy in virtual spacetime

Both real and virtual spacetime have energy. From the perspective of symmetry, the form of virtual

spacetime energy should be the same as that of real spacetime.
For example, in real spacetime, a photon with a frequency of v, its energy can be expressed as

hc hc
E=hv=—=—

A 2mr S

Where A is the wavelength and r is the wavelength radius.

In the virtual space time, if there is such a photon whose frequency is also v, it can also be expressed
by (5-4). Only the photon, wavelength, and wavelength radius of the photon in the virtual spacetime
are measured by the scale of the virtual spacetime. Therefore, the conversion of virtual and real

spacetime energy requires a unit of transformation.

Considering the nature of the field, the real spacetime energy mainly exists in the form of electric
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field, and the virtual spacetime energy mainly exists in the form of magnetic field.

An electric field of a particle whose radius is r and charge is e uniformly distributed on the spherical
surface in real time. The energy is

2 2

e e

- 8mer - 8mr

G-5)

The magnetic field formed in virtual spacetime by a particle with radius r, magnetic charge m, and
uniform distribution on the sphere, whose energy is

2

2
m? g

- 8mur  8nr

E (5-6)

Here q, and q,, are generalized charge and generalized magnetic charge respectively.

Since the magnetic charge of a magnetic monopole is about 137 times that of an electron, it seems
that its energy is 137 times at least in real spacetime. At the same time, the energy in the virtual
spacetime (5-6) also takes into account the problem of the distance scale standard of the virtual
spacetime. Because the 1 meter defined in real spacetime is not necessarily equal to 1 meter in
virtual spacetime. Considering the boundary of the virtual and real spacetime in Chapter 4, it is also
necessary to convert the length unit of the imaginary spacetime into a real spacetime length unit.

5.2.3 The actual value of the boundary between real and virtual

spacetime

In chapter 1, we have solved the specific numerical problem of the boundary of virtual and real
spacetime, that is, for the virtual spacetime in the superluminal region, the specific numerical value
of the boundary is the speed of light, so this boundary is very easy to determine. The speed of light
¢ =299792458m/s

In chapter 4, the numerical values of the electromagnetic virtual and real spacetime boundary are
determined. This is a numerical radius 7, = 2.10309 X 107'®m . However, the so-called
electromagnetic boundary of spacetime is derived from the phenomenon of spin superluminal
particles. The problem of electron spin exceeding the speed of light has been noted for more than a
century.

The virtual spacetime represented by the smaller microscopic world involves a parameter L,, which
is a very small length. If the radius of a particle in the real spacetime is smaller than [,,, it means
that the particle has entered the virtual spacetime region. In real spacetime, the particle's radius is
small enough that it is impossible to detect its size. However, since the length of virtual spacetime
and the length of real spacetime are reciprocal to each other, the particle appears to be a very normal
particle in virtual spacetime.
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To determine the parameter [, it is necessary to assume that the rest mass of the object is the

energy of virtual spacetime. Thus, the physical effect of virtual spacetime length in real spacetime
can be obtained, and then the specific value of [, can be determined.

5.3 gravity

5.3.1 Assumption of elastic spacetime

This book discusses the problem of spacetime, and the starting point of this book is the existence of
a virtual spacetime corresponding to real space time. So, what is spacetime? This is a problem that
has not been completely solved.

And of course, we did talk about some of the properties of spacetime when we talked about
Newtonian mechanics and relativistic mechanics. The absolute view of spacetime in Newtonian
mechanics, the relative view of space time in relativity. This does not answer the question of what
is spacetime made of? Is the electric field? A magnetic field? The gravitational field? These are open
questions.

The ancient Chinese assumed that space time were made up of two symbols, Yin and Yang, and that
a binary algorithm could combine various substances.

The ancient Greek philosopher Plato argued that space time are made up of five basic cubes.

And we can see that whatever model is proposed, the goal is to figure out where our spacetime
comes from and what its properties are.

This book does not attempt to solve the specific material of spacetime, but assumes that spacetime
is an elastic substance. In this way, we can apply various elastic medium theories to deal with the
relationship between mass, energy and spacetime.

So, is there a factual basis for this hypothesis? This is mainly based on the current human

understanding of various physical laws from the summary.

The first is the Ether hypothesis. Although the introduction of the theory of relativity has made us
completely abandon the concept of Ether. But the influence of this set of theories on physics still
exists. That's because the theory tries to solve problems that modern physics can't. That's what
spacetime is made of.

According to the Ether hypothesis, spacetime is made up of a series of special elastic substances, so
that the propagation of electromagnetic fields such as photons has an elastic medium like
mechanical waves. Some authors have also built models of various Ether elastic mediums that can
solve some of the problems of electromagnetic field propagation, but when it comes to frame of
reference transformations, they run into a dead end and are dealt a fatal blow by modern physics
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theories such as relativity.

In fact, given the theme of this book, it is easy to solve this relativistic problem if there is a virtual
spacetime corresponding to real spacetime, because each mass is the center of a frame of reference,
and as the distance from that center gets smaller and smaller, beyond a certain radius, you enter
virtual spacetime. In virtual spacetime, it has the same physical laws as real spacetime, but the
physical quantities such as length and the length of real spacetime are reciprocal to each other.

The idea that each mass is a center of reference does not affect the application of the Ether elastic
spacetime model.

Due to the length of this book, it is not intended to discuss specifically the Etheric elastic structure
of space and time. Those interested can find inspiration in the library's collection of physics books
on the theory of the Ether.

5.3.2 Spherical symmetry spacetime

From the theory of general relativity, spacetime are closely related, so it involves the complex
calculation of four-dimensional spacetime when dealing with some general relativity problems. This
book is not intended to be entangled in unusually complex mathematical formulas, so choose a
completely spherically symmetric, isotropic spacetime. Because of the spatiotemporality of a
perfectly spherically symmetric structure, the solutions can be easier to obtain even in general
relativity theory.

In this way, this section only needs to solve the problem of the origin of gravity relatively simply
according to the existing theory of elastic mechanics and copying the relevant formula.

1. Spherical symmetric elastic mechanics solution
First we understand some of the basics of elastic mechanics.

For a spring that vibrates in only one direction, the characteristics describing the spring can be
expressed by a coefficient of elasticity, the Hook coefficient k.

In order to deal with the problem of three-dimensional materials, elastic mechanics introduces four
basic concepts of external force, stress, deformation and displacement. These nouns are easier to
understand. External force refers to the force exerted on an elastic material, which can have multiple
directions, different working areas, and the like. Stress is the reaction force of the material in
response to external forces. Therefore, the stress corresponds to the so-called elastic force.
Deformation refers to the degree of deformation of the material. The displacement corresponds to
the positional movement distance of the entire material under the action of external force.

Although there are four basic concepts, when it comes to specific problems, the use of tensors will
make the problem very complicated in terms of mathematical calculations. Therefore, the elastic
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mechanics must also make some basic provisions on the properties of the material. One of the most
important rules is that the material must be homogeneous and isotropic. In this way, we do not need
to specifically discuss the stress distribution in different directions.

Even so, the stress distribution of the material is divided into radial and tangential directions. The
so-called radial stress, usually expressed by oy, refers to the elastic force generated along the radial

direction.

The tangential stress is generally expressed by o, which reflects the elastic force generated by the
tangential direction of the spherical surface. This can be understood with the expansion of a balloon.
When blowing into the balloon, the radius of the balloon grows larger, which means that the balloon
is subjected to radial forces and produces a counter-acting radial stress in the opposite direction.
While the balloon becomes larger, the surface area is also increasing, which means that the balloon
is also subjected to a spherical tangential force, and thus a reaction force in the tangential direction
is generated.

Now we solve a simple ball symmetry problem based on the knowledge of elastic mechanics. As
shown in Figure 5-1, for a spherical shell with an inner diameter “a” and an outer diameter “b”, if
the internal pressure is p; and the outer pressure of the spherical shell is po, the spherical shell can
be calculated by the corresponding elastic mechanics method. The stress generated inside

ip

o

Fig. 5-1 Stress of spherical symmetrical materials

The corresponding differential equation for solving radial displacement is also relatively simple

d*u, 2du, 2
dr? rdr r?

u, =0 G5-7)

Where, the u, represents the radial displacement, it is similar to the change in the radius of the
balloon. This differential equation reacts to the relationship between the radial displacement of a
point in a spherically symmetric material and the distance from that point to the center position. For
isotropic spherical symmetry materials, only radial motion, the tangential displacement is 0, no
calculation is needed.
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This allows the radial displacement to be
B
u, = Ar + ) (5-9)

Where A and B are constants.

The elastic geometric equations of the spherical symmetry problem are also relatively simple, and
the radial and tangential geometric equations are

du 1
& = dT‘r = E (0, — 2uoy) 5-9)
u 1
& =— =201 - wo - 2p0;] (5—10)

Where &, represents radial deformation, it is similar to the thinning of the balloon sphere. While
&; represents a tangential deformation, the sphere is stretched and expanded similar to the balloon
becoming larger. E is the tensile modulus of elasticity, which can be compared to the amount of
force required to blow the balloon, corresponding to the elastic coefficient of the one-dimensional
resonator. | is the coefficient of lateral contraction. This can be compared to the amount of
contraction force of the balloon material itself.

Hooke's law is used here. The simplest form of Hooke's law is the one-dimensional harmonic
oscillator. Although it is a three-dimensional space, it is relatively simple in form because it is

spherically symmetrical.

This gives the relationship between radial stress and tangential stress and deformation.

_ E
A+ -2w

(& + uey) (5-12)

Then the radial deformation results are substituted into the physical equation, and the results of the
two stress components are obtained as follows:

__E A+ 2k B 5—-13
Ur_l—Zu 1+urd ( )

E E B
(5—-14)

= A —
Tt 1-2u +1+,ur3

It can be seen that the difference between the radial stress and the tangential stress is only the

difference between the second term 2E and E.
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And when b tends to infinity, po is equal to 0, we can get a very simple boundary condition, namely
Orlr=a = P (5-15)
Orlr=cc =0 (5-16)

The result of obtaining the stress component is

3

a
Op = =3P 5-17)
r
3
a
Or = 53D (5-18)

When dealing with problems such as gravitation, we often use force directly, instead of stress and
pressure equal to the area-related parameters, so here we set two parameters, namely the radial force
distribution k, and the tangential force distribution k.

Since 4ma? is the void sphere area extruded from the internal mass, and the p; corresponds to the
radial pressure of the material from inside to outside, the spherical area of radius r is 47r?, so it
can be calculated as follows

= dmr’o,  a 5 _ 19
" 4ma?p; 1 ( )

. _4nr’o;  a 5 20
T 4ma?p;  2r ( )

This reflects the variation of the force distribution of the elastic material in both the radial and
tangential directions as a function of the radius r. A more specific derivation process can be found
in the relevant elastic mechanics tutorial. Equation (5-19) (5-20) also reflects a completely isotropic
material whose inside is extruded with a cavity of radius “a”, and the material at the center of the
cavity is r(r>a) , the bending of the material.

2. The spherical symmetry gravitational field solution in General relativity

Let us look at the relatively simple spherical symmetric gravitational field distribution in general

relativity.
First look at the concept of curvature.

For two-dimensional space, the definition of curvature is very simple, that is, the angle divided by
the arc length, as shown in Fig. 5-2.
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Fig. 5-2 Arc length and angle of the curve

The curvature corresponding to the curve in Fig. 5-2 is

_Aa

R=%r

(5-21)

For the four-dimensional spacetime, the calculation of the curvature involves the curvature tensor,
and the specific compression of the mass to the spacetime is required to be solved by the general
relative correlation theory.

General relativity deals with four-dimensional spacetime, including one-dimensional time and
three-dimensional space. For flat and unconformed spacetime, we can directly use Minkowski four-
dimensional spacetime to represent the length of a segment of spacetime.

-1 c?dt?
1 dx?
1 dy?
1 dz?

ds? = —c2dt? + dx? + dy? + dz? = det

This representation is more complicated and can be represented by a simpler formula:
ds? = det(HX) (5-22)

Here H is a 4 x 4 matrix in which each element of the matrix is represented by g,p. The X matrix

reflects four axes.

And the various components of spacetime t, X, y, z are also uniformly represented by x%, x!!, x?2,

x33, or x*# where a, p=0, 1, 2, 3, then

3
ds? = Z (Gapx®®) (5-23)

o,B=0

If we use Einstein's convention, that is, the two variables with the same superscript letter are
multiplied by default and they are automatically summed, the formula can also be expressed as a

simpler form:

ds? = gpdx®dxP (5 —24)
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Where, the gqp is the metric of spacetime, which reflects the basic characteristics of spacetime.

For no mass impact, Minkowski spacetime is flat.

However, in general, when dealing with various spacetime problems, we mainly face the situation
of spherical symmetry. Therefore, the metric in the spherical coordinates is more useful.

If converted to spherical coordinates, one of the line element expressions in the spherical coordinates

is

ds? = —c2dt? + dr? + r2d6? + r?sin?0dp?

-1 c?dt?
1 dr?
r? do?
r?sin?0 do

= det (5 — 25)

It can be seen that due to spherical symmetry, if 0#f, then
Jap =0 (5-26)

If there is mass, the space time will be bent. At this time, the calculation formula of the line element
length of the bending spacetime cannot be calculated by using the above formula. The specific
calculation method can be obtained by solving the Einstein gravitational field equation.

For spherically isotropic space time, the simplest solution is the Schwarzschild spherical symmetry
solution. The result of this solution is

2Gm 26m\~!
ds? = —(1————)dt®+(1—- dr? 4+ r2d6?
rc? rc?

+ r2sin20dp? (5-27)

From this solution, it is possible to obtain a case where an object of mass m causes a spatiotemporal
curvature of the mass. The degree of spacetime bending is reflected by the metric ggug.

However, the specific situation of spacetime bending cannot be directly seen from the metric.
Therefore, the degree of spacetime bending can be determined by solving the curvature of the curved
spacetime, and then the magnitude of the gravitational force can be determined.

Unlike the curvature calculation of the arc, the structure and calculation of the curvature of the four-

dimensional spacetime are much more complicated, so the curvature tensor is needed.
The formula for calculating the curvature tensor is determined by the following formula

R, = — b + O _ o ra +Tg, T (5—28)
By ™ gxm ' gxy Bvow T puioy

The above formula is a formula for calculating the curvature tensor, and the superscript and subscript
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in the formula have better symmetry. If there are two identical upper and lower letters in one item,
it means that this is a summation. In the result of the summation, the upper and lower letters will be
eliminated.

Rg,, is the curvature tensor, which corresponds to the series tensor of the o dimension in the
curvature tensor. Finally, by summing, the superscript is lowered to obtain the specific value of a
single element in the curvature tensor. .

I, is called Christoffel symbol, and its specific value can be calculated using a metric. That is to
say, whether it is flat or curved spacetime, as long as you know the metric of this kind of spacetime,
you can calculate the Christoffel symbol. The curvature tensor can then be calculated by Christoffel
symbol. It is finally determined that the specific physical characteristics of the spacetime, including
the physical quantity such as the gravitational distribution, can be calculated.

The following formula is how to calculate Christoffel symbol using the metric.

(5 — 29)

Féx — 1 ac (agyo agaﬁ _ agﬁy)
14

29 \oxF T oxr ~ ox°

It can be seen that this is also a very symmetrical formula. It is widely used in general relativity.
Where I‘E‘y reflects the a-th dimension, and the B-line y column Christoffel symbol.

The Christoffel symbol can be calculated by substituting the gravitational spacetime metrics in the
Schwarzschild solution (5-27) into (5-29). Then, by substituting the result of Christoffel symbol into
the calculation formula of curvature tensor (5-28), the curvature tensor can be obtained, and then
the superscript o can be reduced to the subscript by the corresponding calculation method, and the
curvature can be obtained. All components of the tensor Rggy,

Due to the spherical symmetry, the curvature tensor in the Schwarzschild solution is relatively

simple, and there are only six non-zero curvature tensor components, which are

2Gm

r3c?
R R Gm
tote — Ntote — m

26m (5-30)
r3c?

Gm

Rigrg = Rr(prgo = _m

Riper =

RB(pH(p =

The subscripts of the curvature tensors correspond to the respective axes of the spherical coordinates.

Comparing the formula (5-19) (5-20) calculated by elastic mechanics with the curvature tensor (5-
30) of the spherically symmetric spacetime calculated by general relativity, we can see the results
of elastic mechanics and the general relativity theory are similar, which means that there is still a
close relationship between the two. In addition, the formula (5-19) (5-20) has two results, but the

117



two results differ only by a factor of two. There are also two results in equation (5-30), and the
difference is also doubled. So we can guess the following relationship exists

2Gm
a=

— (5 —31)

In formula (5-31), G is the universal gravitational constant, and m is the mass of the object. The
parameter “a” can be regarded as a cavity with a radius a formed by the energy from another
spacetime. The original flat space, due to the squeeze of energy, causes the energy cavity to become
a curved space time. In addition, it can be seen that “a” here is the Schwarzschild radius. This means
that the curved spacetime squeezed out of the mass is outside the mass radius and is normal real
spacetime. However, once it enters the mass radius, it means entering the virtual spacetime. This is
consistent with the conclusion of the Schwarzschild Black Hole. If the conclusion of formula (5-31)
is correct, it means that the black hole often involved in general relativity is the virtual spacetime

discussed in this book.

In addition, it can be directly discussed from the perspective of four-dimensional elastic mechanics.
Considering the squeezing effect of the mass on spacetime, the spacetime around the mass is bent.
Unlike elastic mechanics, which only computes three-dimensional space, if four-dimensional
spacetime is involved, that is, not only the radial deformation but also the influence of the time axis.

However, since the spacetime ball is symmetrical and isotropic, no matter what kind of mass, as
long as it has spherical symmetry, the two coordinates of the spherical coordinates 8, ¢ will not be
affected, because the curvature of spacetime is for these two angles. It is said that all the same way
changes in all directions. In this way, only the influence of the radial direction r and the time axis t
must be considered. This way the whole problem can be reduced to a two-dimensional plane
problem.

IgE|

ZICKE ds?=c2dt?+dr2

cdt

} =
dl’ ’f:l:r_“

pud

Fig. 5-3 Relationship between time and radial radius after spacetime is compressed
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Considering the requirement of symmetry, even within the time and radial coordinate axes, the
squeezing effect of mass on the spherically symmetric spacetime causes space and time deformation.

If the space is compressed, the time will be stretched. As shown in Fign 5-3.
Therefore
(ct+ cdt)(r — dr) = ct-r = Const.

Since the change in the radial force distribution has been calculated by the formula (5-19) in addition
to the change with r. It can also be seen from Fig. 5-3 that after the force causes the time axis and
the radial deformation, a displacement will be generated on the time radial axis hyperbola, which is:

ds? = c?dt? + dr? (5-32)
It can be seen that the difference in the force distribution of different radial positions will directly

cause the change of the square of the line element. Therefore, the radial stress change causes the
bending of the material to use the quadratic type, namely:

a
or? = —;dr2 (5-33)

That is to say, if the material area at the distance from the center of mass r is compressed by a/r, the
length of the radial radius after compression is

2 _ 2 2 _ _ E 2 —
dr'? = dr? + 612 = (1 r)dr (5—34)
Or
2 a - 12
dr =(1—;) dr (5 — 35)

Where dr' reflects the radial coordinate scale of the curved spacetime. Thus, in the curved spacetime,
the r dimension metric after the spacetime is compressed and bent should be

g =(1-2) (5-36)

For the four-dimensional spacetime, considering the symmetry of the time axis and the radial axis,
the area after the radial compression will be stretched in the time axis. Consider two boundary
conditions below.

When r—oo, the elastomer is close to the state in which the isotropic is not compressed, and this
formula (5-34) is consistent.

And when r = a, then the radial space scale is 0, and the time scale will be infinite, the time will
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become very slow. This corresponds to the singularity of Schwarzschild's solution.

To satisfy this relationship, only the mutual reciprocal can be done. Therefore, the reciprocal
relationship between the time axis and the radial axis is considered, and this relationship is
consistent with the reciprocal relationship between the real spacetime and the virtual spacetime
length. Therefore the timeline scale length is

-1

c2de = (1- g) c2dt? (5 —37)
T

c2dr? = (1~ %) c2di? (5 — 38)

Where dt' reflects the actual time axis scale of the curved spacetime. Then the time axis metric after
the compression deformation should be:

a
gtt=1—; (5-39)

Due to symmetry, the metrics of the two dimensions 8 and ¢ are not affected. Therefore, the
spacetime metric tensor after bending should be

G = (1- g)‘l (5 — 40)

Comparing it with the Schwarzschild metric (5-27), it can also be seen

26m
a =

c2 (5-31)

5.3.3 Mass squeezing of space

We have made a hypothesis in Section 5.2.3 that the rest mass of an object is the energy of the virtual
spacetime. Virtual spacetime has a variety of forms of energy, including the magnetic charge energy
formed by magnetic monopoles, and the energy of virtual spacetime photons. Considering that if
the positive and negative charges of real spacetime electrons and protons always appear in pairs, the
magnetic and magnetic monopole positive and negative magnetic charges of the virtual spacetime

are also paired, so the energy form of the virtual spacetime is selected as the energy of the virtual
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photon as the rest mass reflected in the real spacetime.

Therefore, for a particle of mass m in a three-dimensional spatial reference system, the virtual
photon energy corresponding to the virtual spacetime can be expressed as

2= — 5— 40
me? = — (5 - 40)

Where r' is the wavelength radius measured by the virtual spacetime, and the radius can be converted
into the corresponding radius length in the three-dimensional space by using the conversion formula
of the virtual and real spacetime length.

a=-"L- (5 —41)

mc? = — (5-42)

Substituting the formula (5-42) into the formula (5-31), eliminating the parameter “a”, can be

2Gh
lp = C_3 (5 - 43)

It can be seen that the formula for calculating the length of the formula (5-35) is basically the same,

obtained

but the difference is V2 times. After all, Planck's length is only a rule in the theory of quantum
gravity, and (5-43) can better unite the Planck length with the Schwarzschild radius. The Planck
length here is derived.

Since Planck's length is the basis of the natural unit system and supported by strong theoretical and
experimental data, it is possible to obtain basically consistent results, and it also reflects that the
elastic spacetime model given here can be obtained well and supported by theoretical and

experimental evidence.

The above calculation also shows that the radius “a” obtained by a mass extrusion spacetime is
actually the wavelength radius of the mass in another spacetime (virtual spacetime). The wavelength
radii of real spacetime and virtual spacetime are reciprocal, so the real spacetime “a” is proportional
to the mass. Such a proportional relationship means that multiple static masses are clustered together
and there is an additive relationship. That is, the size of gravity is proportional to the mass of the
mass of the object.

At this point we can find that the origin of the gravitation of the book is completely consistent with
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the general theory of relativity, that is, the gravitation comes from the curvature of spacetime.

5.4 Electromagnetic interaction and gravity

Because electromagnetic interaction is very similar to gravitation, it is also a problem that people
have been puzzled for nearly half a century. Therefore, after a new understanding of the origin of
gravitation, we can try to explore the unity of electromagnetic interaction and gravitation.

5.4.1 Comparison of electromagnetic interaction and gravity

Through the discussion in Chapters 4 and 5, we now have a more complete picture of the
electromagnetic and gravitational interactions based on virtual spacetime. So is it possible to unify
electromagnetic interactions and gravitational interactions under a theoretical framework on this

basis? This is a question worth exploring.
Here we first compare the two interactions.
1. Square inverse relationship

From the two formulas of calculating the interaction force, both are inversely proportional to each
other. This shows that there is a very close relationship between the two.

However, the inverse square law of electromagnetic interaction exists only between the quantized
charges. This also means that there is such a strict inverse square relationship for all charges that do
not have quantization conditions. Although there are only quantized charges in the twol spacetimes,
there is still a possibility of non-quantitative charges beyond the virtual and real spacetime range. If
the electromagnetic interaction and the gravitational interaction are to be successfully agreed in a
theoretical framework, this general condition must be considered.

Nevertheless, even for the quantized charge, it can strictly follow the inverse square relationship,
and the relationship between the electric field and the magnetic field itself is not large, because in
the bound state, the electric field or the magnetic field can form various relationships with the
distance.

It seems that the square inverse relationship of electromagnetic interaction is mainly related to the
characteristics of spacetime.

For gravitation, it is true for all square inverse of mass. Beginning with general relativity, people
have realized that gravitation is the result of spacetime bending. This kind of gravitation is naturally
closely related to the characteristics of spacetime.

2. Origin
From the analysis of Chapter 4, there is no direct connection between electromagnetic interaction

and spacetime bending. Electromagnetic interactions are very strong, far exceeding gravitational
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forces, so electromagnetic interactions can produce very impressive effects in situations where there
is no bending in spacetime.

Therefore, electromagnetic interactions are mainly derived from some important properties of the
electromagnetic field itself. The reason why the square inverse ratio is closely related to the
spatiotemporal characteristics should be closely related to the conservation of electric and magnetic
fluxes existing in the virtual and real spacetime. Because the square inverse law is the basis for
ensuring that the conservation law of the physical quantity related to the electric field

Gravitation is directly caused by the extrusion of mass and energy into space and time, so the
gravitational force is directly related to the physical characteristics of the virtual and real spacetime
itself. Gravitation reflects that the virtual and real spacetime is actually a material composed of
elastic media, which has very similar properties to other elastic materials.

The relationship between electromagnetic field and gravitation can be described in Figure 5-4:

Electromagnetic Energy forms Mass squeezes Spacetime bending
field generates mass in another spacetime produces
energy spacetime gravitation

Fig. 5-4 Relationship between electromagnetic field and gravitation

3. Relationship with virtual spacetime

The radius of the particle that produces the electromagnetic interaction causes a change in the spin
speed of the particle. If the radius of a particle is very small, such as electrons, in order to ensure
that its spin is the same as a proton with a relatively large radius, the spin tangential velocity of the
surface will exceed the speed of light. According to the division of virtual and real spacetime, it
means that the electric field will enter virtual spacetime. The particle radius entering the virtual
spacetime will not be detected in the real spacetime, which means that the internal structure of the
particles with relatively small radius such as real spacetime electrons cannot be detected. For a
relatively large radius particle such as a proton, since the surface spin speed is less than the speed
of light, the surface will be in real spacetime, so the electromagnetic radius of the proton is
detectable. At the same time, part of the internal structure of the proton can also be detected.

The mass that causes gravitation is mainly formed by the energy corresponding to the virtual
spacetime particles. Since the boundary of the virtual and real spacetime in the microscopic world
is very small, the squeeze effect of the relatively small-mass particles on spacetime is not obvious.
However, this mass effect of particles has an additive effect, so when a sufficient number of particles
are combined, a very powerful gravitational interaction will be produced.

From the theory of general relativity, for a relatively large object, the Schwarzschild radius is a
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virtual and real spacetime boundary. Beyond the Schwarzschild radius is a real spacetime that
conforms to the various motion laws of and real spacetime. After entering the Schwarzschild radius,
it means entering the virtual spacetime. In contrast to the electromagnetic interaction, the
Schwarzschild radius is also the virtual and real spacetime boundary because of the superluminal
speed. Within the Schwarzschild radius, photons cannot leap out and form so-called black holes.

5.4.2 Discussion on the method of unifying two interactions

It can be seen from the comparison of Section 5.4.1 that there is still a big difference between
gravitation and electromagnetic interaction. The most crucial part is related to the characteristics of
spacetime itself. What kind of material is spacetime? This determines the strength of the

gravitational interaction.

The material composed of virtual and real spacetime seems to have no direct relationship with
electromagnetic interaction, because the electromagnetic interaction does not affect the virtual and
real spacetime material structure.

However, this does not completely negate the consistency between electromagnetic interaction and
gravitation. Just as the interaction between strong, weak and electromagnetic interaction is the same.
After all, the effects of the forces produced by the two interactions and the energy effects are the
same. For example, the maglev train takes advantage of the interaction between the magnetic field
and the gravitational interaction, and the train is floated up. The potential energy of the charged
particles in the electric field and the potential energy of the mass in the gravitational field are the
same, and they can be directly superimposed.

Since the two interactions are to be united, the ultimate goal is to use a scheme to represent the two
interactions. This scheme can be an equation or multiple equations. Electromagnetic interactions

and gravitation can be described in one dimension or in different dimensions of multiple equations.

It can be seen from Fig. 5-4 that an important physical quantity that can relate electromagnetic fields
to gravitation is energy. If we can list a universal energy equation, we can express the gravitational
and electromagnetic interactions in an equation.

In this energy equation, both the energy generated by the gravitational force caused by the spacetime
bending and the energy generated by the electromagnetic interaction are included.

For example, it can be assumed that there is a universal energy function f(E), which can then be
obtained by expanding the Taylor series

df ()
dE

f(E) = f(Ep) + (E — Ep) + - (5—44)

E=E,

It can be considered that f(E,) represents two time-space energy-dependent functional structures.
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df (E . .
And % (E — E,) represents an electromagnetic interaction.
E=E,

Then consider the energy generated by the electromagnetic interaction to squeeze the spacetime
energy structure, thus producing gravitation. The same relationship as the electromagnetic
interaction can also be obtained in form. I believe that we should be able to unify the gravitational
and electromagnetic interactions in mathematics.

The difficulty with this approach is that space and time are four-dimensional, so the calculation of
the tensor that should be used in the calculation process. What is the form of the specific f(E,)
function? The mathematical forms now known include simple positive and negative proportions,
exponential forms, logarithmic forms, and the like. Various forms should be used to try. Whether or

not it can be successful will ultimately require experimentation.
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6 Neutrinos

6.1 The model of neutrinos

Nearly a century had been past. However, we still have very small knowledge about neutrinos. The
main reasons due to that it is very hard to detect neutrinos directly. Therefore, most of the knowledge
of neutrinos is based on the indirect experimental data. For example, many knowledges are come

from the parameters of electrons and protons that produced by B-decay.

The problem with this indirect method is that the data obtained are all parameters such as the energy
and momentum lost by the known particles. The amount of data acquired by the intrinsic properties
of the neutrino itself is still too small, which is what caused us to the understanding of neutrinos is

not enough for an important reason.

There are also some direct detection methods, but the equipment used in these methods is too large
and requires a lot of manpower and material resources to get a small amount of data. For example,
Japan's super-Kamioka detector, Daya Bay neutrino detection device. Since the number of neutrinos
that can be detected is almost negligible relative to the number of neutrinos arriving at the detector,

the results obtained are statistically very limited.

Therefore, how to detect more neutrinos and how to make a more compact neutrino detection device

has become a problem that plagues neutrino research.

In theory, if we can have a new model that is different from the existing neutrino model, we may be
able to give us a new understanding of the characteristics of neutrinos from another aspect.

At present, the theoretical is still very different from other theories of elementary particles.
Therefore, the neutrino model and possible detection methods based on these new theoretical

foundations are still able to Inspired.

There are two main neutrino models that are currently successful. One is the two-component model,
which uses two components in the Dirac equation to represent neutrinos. This model is an important
part of the standard model. Although the neutrinos information from which can be obtained are
limited, it can still basically match many experimental results. In the two-component model, the
static mass of the neutrino must be zero. The second model is the mass eigenstate model. That is to
say, if the neutrino has a small mass, the neutrino will have three mass eigenstates. What can be
observed in the experiment is three different "flavors" superimposed by three mass eigenstates. The
neutrino oscillation predicted by the second model has been supported by more and more

experimental results in recent years.
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6.1.1 A special wave function solution
In section 2.3.2, a pair of solutions had been obtained.

w . .
F= Foe—k'X—?yelk'Y—l?x 6—1)
G=0G —kY-%x ik-X—iey
= 09 c e c

In this solution, F represents the generalized electric field. G represents the generalized magnetic
field. So it ensures that F and G are independent of the dielectric constant & and magnetic
permeability L.

Two situations can be considered. First, if F and G can interact with different electric or magnetic
medium, then waves are exhibited as E and H, such as photons. Secondly, if the waves do not interact
with these medium, they behave as F and G, which may correspond to weak interactions and strong
interactions. The reason why the word "may" is used is because this is the problem that this article

is exploring, but I believe that the conclusions of this article do not completely solve this problem.

The uppercase letter X represents the three-dimensional space vector in real spacetime. The
lowercase letter y indicates the generalized time, y=ct

The uppercase letter Y represents the three-dimensional space vector in the virtual spacetime, and
the lowercase letter X represents the generalized time in the virtual spacetime.

The other parameters k, o, ¢, etc. represent the wave vector, angular frequency, and velocity of light,
respectively.

From the results of formula (6-1), we can see that it is a special electromagnetic wave, that is, the
electromagnetic wave is located in two different spacetimes at the same time. Unlike
electromagnetic waves that correspond to well-known photon signals, the electromagnetic wave
signals showing in formula (6-1) continuously exchange electric and magnetic field energy in real
and virtual spacetimes.

w
Since the term e X7 becomes smaller and smaller as the distance and time increases. It tends

to 0 at infinity distance and time.

—ikY-i2x
c

However, the term e is an oscillation function in virtual spacetime. Although the

amplitude in the real spacetime nearly equal to zero as distance and time increases, the oscillatory
term is still capable of transmitting momentum and energy. However the momentum and energy are

transmitted in the virtual spacetime.

Considering the requirements of quantization, the amplitude of the wave function only reflects the
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numbers of quantum, so under the limit condition that the amplitude nearly equal to zero, there is
still a quantum existed at least.

If such theoretical analysis is reasonable, then we can conclude that formula (6-1) actually reflects
a very special elementary particle. The particle looks like a photon in its form, the propagation
velocity is the velocity of light, its momentum is determined by the wave vector k, and the energy
is determined by ®.

However, the electric field signal only oscillates in the virtual spacetime, and the velocity is the
velocity of light. It is therefore difficult to generate electromagnetic interactions with other particles
in the real spacetime. From the current knowledge, the closest particle is the neutrino.

In chapter 5, we can find that the energy of virtual spacetime can be measured in real spacetime.
The energy in the virtual spacetime is exhibited as the mass of a particle.

So, if the particle is indeed a neutrino, then the neutrino is a kind of light-speed mass flow in real
space. However, since there is no corresponding electric field component (or virtual photon) in real
space, this is not contradictory to the special relativity theory.

The electromagnetic wave that simultaneously spans two spacetimes as shown in Figure 6-1 is
significantly different from the electromagnetic wave that propagates only in one spacetime. For
example, the electromagnetic waves of a photon are only transmitted in real spacetime, and are
affected by different media, and the propagation speed will also be different.

Electric field

component VA VAVA VAN

Magnetic field .
Real spacetime

component

Virtual spacetime

Fig. 6-1 The model of neutrinos’ wave function

6.1.2 The velocity of neutrinos

The theoretical photon’s propagation velocity is the speed of light c. However, when photons are
propagated in a medium, such as water, the actual velocity is smaller than ¢, which is the basis of
the Cherenkov light. In addition, even if it is propagated in vacuum, it may still need to encounter
of the problems of vacuum polarization. This will also affect the velocity of the photons.

Therefore, the actual velocity of photons in real spacetime will always be smaller than the theoretical

value c.
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However, according to the theory of virtual spacetime, if the real spacetime is used as the reference
system, the lowest particle’s velocity in the virtual spacetime is the velocity of ¢, and the maximum
velocity is infinity. Therefore, if the electromagnetic wave propagating in the virtual spacetime also
encounters the same situation, its velocity in the virtual spacetime may be always larger than the
theoretical value ¢ observed in real spacetime reference.

However, due to the special electromagnetic wave represented by the formula (6-1), the wave will
continuously oscillate across over the real and virtual spacetime. Although the electrical wave
oscillation in equation (6-1) may have a problem of superluminal speed, the velocity of the magnetic
wave that located in real spacetime may always have a problem of smaller than the velocity of light.
This will lead to contradictions. Since the neutrinos that we actually observed, according to the
current experimental data, in addition to the possible neutrino oscillation phenomenon, are relatively
stable. Therefore, the velocity of neutrinos must equal to the velocity of light. That is, there will be
no phenomenon of superluminal speed and no phenomenon of smaller than the velocity of light in
neutrinos propagation.

As shown in Figure 6-2 , in order to ensure the integrity of these two spacetimes electromagnetic

waves, the speed of neutrinos must be guaranteed to equal to ¢ in any medium.

Greater than c

Electric field . .
/\/\/\/\ Virtual spacetime
component

Magnetic field
Real spacetime

component

Smaller than c

—

Fig. 2 The wave speed in different spacetimes is different due

to some factors

From the data of various known particles, the closest to this property is the neutrino.

At present, there are two main experimental data on neutrino velocity measurement. One is that the
OPERA team of European Nuclear Research Center (CERN) claimed to have measured the
neutrino’s superluminal speed at 2011, but the subsequent experiments confirmed that it was due to
the experiment error that caused by the problem of the device. This experiment actually proves that
the velocity of the neutrino is equal to the speed of light ¢ within the error range.

More important evidence is the result of the supernova SN1987A explosion. The neutrinos produced
after the supernova explosion reached the Earth three hours faster than the photons. Of course, this
experimental data may show that the velocity of a photon in vacuum is always smaller than c, and
it can also be used to show that the velocity of a neutrino is always equal to or slightly greater than
the speed of light c.
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6.1.3 The velocity difference between virtual and real spacetime

Since the electromagnetic wave’s oscillation in the model is simultaneously happened across over
virtual and real spacetime. The wave’s velocity in real spacetime cannot exceed c, and the velocity
in virtual spacetime cannot be lower than c. Thus, there is a problem that something causes the
magnetic wave’s velocity to be lower than the speed of light ¢ in the formula (6-1), and the
corresponding electric wave in the virtual spacetime is affected by another factor, causing its
velocity to be higher than the speed of light ¢ (observed from the real spacetime reference system,
unless otherwise stated, the same below). At this time, a problem may occur in the virtual and real
spacetime energy oscillation process, resulting in a phase difference between the electric field

oscillation wave and the magnetic field oscillation wave.
There are two situations to discuss here:
1. "Elastic" adjustment

If the phase difference is relatively small, in this case, the deceleration magnetic wave in real
spacetime will generate a new electric wave in virtual spacetime. The new electric wave will
decelerate the old one to the velocity of c. In correspondence, the acceleration electric wave in
virtual spacetime will generate a new magnetic wave in real spacetime that will accelerate the old

magnetic wave to the velocity of c.

If this special electromagnetic wave spanning two spacetimes represents a neutrino, it may have two
states when interacting with other particles. That is the elastic change and inelastic change.

For the elastic change of the neutrino, if the energy of the neutrino does not change after the
interaction, the neutrino will keep the energy and motion state and continue to run at the speed of
light. As shown in Fig. 6-3.

Electric field

Virtual spacetime
component

Magnetic field /\/\/\/\
Real spacetime

component

Fig. 6-3 The elastic change is restored.

Since the structure of the neutrino is very simple, if it is necessary to cause the change of the energy
of the neutrino, the interaction of the neutrino with other particles must last for a sufficient time, so
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that the electromagnetic waves in the two spacetimes can have enough time to adjust its speed in
order to regain the balance of speed of light.

2. "Inelastic" adjustment

If the phase difference is relatively large, the "elastic" adjustment in this case is not enough to
maintain the integrity of the neutrino electromagnetic wave, then the "inelastic" adjustment can be
involved. It will increase or decrease the wave’s energy simultaneously between real and virtual
spacetime. That will ensure the integrity of the wave and meet the requirement of the wave
propagating at the speed of light c. In this case, the types of the neutrino signal will change.

At present, we know that there are three types of neutrinos. If the types of the neutrino signal changes,
it means that the neutrino is converted from one type to another. It corresponds to the currently
known neutrino oscillation. Of cause, this requires further analysis and requires the support of more
experimental data.

For inelastic changes, the energy of the neutrino changes after interacting with other particles, the
energy of the neutrino increases or decreases, and the state of motion may also change. As shown
in Fig. 6-4.

Electric field

Virtual spacetime
component

Magnetic field /\/\/\/V\/\/\/\
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Fig. 6-4 Inelastic changes lead to changes in neutrino energy

6.1.4 Meaning of the decaying component

w
If the formula (6-1) represents a neutrino, the decaying component e *¥=CY therein also has a

special meaning. It reflects the fact that a very heavy particle was produced before neutrino
appearing. The new heavy particle is confined to a very small spacetime range and can be detected
in real spacetime. However, the life of the particle is very short. Therefore, it can be reasonably
assumed that the particle is a W* or Z° boson. If this hypothesis is confirmed, it will help us
understand why neutrinos have different flavor and corresponding leptons always appear in pairs.
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6.1.5 The problems of this model

This model can provide us some of the special properties of neutrinos. However, it may also
encounter some of the other issues below. For example, since it is the electric wave oscillation, even
in the virtual spacetime, it should be able to have electromagnetic interactions with other substances.
If electromagnetic interactions can occur, neutrinos should be easily detected. But this is not the fact.
Neutrinos do not participate in electromagnetic interactions.

From the form of the formula (6-1), the special electromagnetic wave is different from the photon’s
electromagnetic wave. It is only half of the electromagnetic wave corresponding to a normal photon,
and its spin is 1/2, instead of the photon's spin being 1. Its electric wave oscillation is located in the
virtual spacetime, but the corresponding magnetic wave oscillation appears in the real spacetime.
Whether it will bring some special characteristics for neutrinos, it needs further in-depth discussion
and research.

6.2 Neutrino propagation characteristics

6.2.1 Neutrino dispersion

Neutrinos do not participate in electromagnetic interactions. However, since the energy distribution
of neutrinos is very broad during beta decay, this is similar to photons. So neutrinos also have a very
wide spectrum, similar to the different "colors" of photons. It can be reasonably inferred that
neutrinos may also have problems such as dispersion during propagation.

If the neutrino interacts with other particles during the propagation process, it will cause the energy
of the neutrino to change, thus affecting the energy spectrum of the neutrino beam.

However, due to the very small number of neutrinos that can have weak interactions with other
particles, the neutrino dispersion effect caused by this way is very small.

The other way is that the neutrino energy changes according to section 2.3 in this paper. It can
predict that the number of neutrinos participating in this process is large. Therefore, the neutrino
dispersion effect caused by this way will be more obvious and easy to observe. This includes both
the currently confirmed neutrino oscillations (inelastic adjustment) and the energy variation
(elasticity adjustment) of the same type of neutrino itself. This is also the difference between the

neutrino oscillation phenomenon and the neutrino dispersion effect.

According to the characteristics of photons, the dispersion effect of neutrinos means that the
neutrinos originally produced, its frequency are in a normal distribution state (corresponding to
white visible light). However, in the process of propagation, if the elastic adjustment happened,
there may be a change in energy distribution, i.e. from normal distribution to others. This change
may cause more neutrino's energy to locate in a lower energy or high energy region. If it is inelastic

adjustment, it shows the oscillation of neutrinos.
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Since many devices are capable of measuring neutrino oscillations, the elastically adjustment
neutrino dispersion can also be measured under existing equipment conditions.

6.2.2 Neutrino reflection

Neutrinos and protons can have weak interactions. A large part of the existing experimental devices
for detecting neutrinos utilizes this reaction process.

If the neutrino model established in this paper is reasonable. It can be foreseen that the interaction
of neutrinos and protons can also be divided into elastic scattering and inelastic scattering.

The experimental devices now used to detect neutrinos take advantage of the inelastic scattering
effects of neutrinos. That is, after the neutrinos interact with the protons, neutrons and positrons will
be produced. That is, the neutrino is absorbed.

Elastic scattering does not lead to the production of neutrons and positrons. Elastic scattering only
changes the momentum and energy of neutrinos and protons.

Since the mass of the proton or other baryons is relatively large, it is easier to generate a high-energy
intermediate boson such as Z°. Therefore, the cross section of the elastic scattering should be much
larger than the very small cross section corresponding to the inelastic scattering, which will help to
the miniaturization of the neutrino detect devices. At the same time, due to the larger weight of the
proton, the collision energy obtained by the proton will be relatively small. At this time, the
interaction of neutrino and proton is mainly reflected as the reflection of neutrinos.

For elastic scattering, since particles such as positrons which are easily observed are not generated,
it means that other methods are required for detection. For example, heavy atomic materials such as
lead plates can be used as reflection tools to increase the number of neutrinos in the neutrino detector.

However, unlike the reflection of photons, the actual situation may be that only a small part of the
neutrinos are reflected back by heavy atoms. After all, the scattering cross section of the neutrino is
very small, and even if the scattering cross section is increased by 100 times, the number of neutrinos
that can be reflected back is still very small. Whether these reflected neutrinos can cause inelastic
scattering again is also a serious problem.

Therefore, although the reflection of neutrinos is theoretically predicted, new techniques and
equipment support are needed for detection.

6.2.3 Neutrino interference and diffraction

As the microscopic particles, neutrinos must also have interference and diffraction phenomena.
Under certain conditions, a single neutrino will have a higher probability of occurrence in some
spatial regions, and the will have a smaller probability of occurrence in other regions due to the
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superposition of wave function states.

When a large number of neutrinos act synergistically, phenomena similar to interference and
diffraction of light can occur.

However, since there are too few substances known to be able to easily interact with neutrinos, it is
difficult to use a double slit device or a lattice to generate interference and diffraction phenomena
of neutrinos like photons or electrons. Specific experimental designs may need to wait for further
development of experimental techniques.

Here, a possible solution is proposed, which uses heavy nuclei to generate interference and
diffraction effects of neutrinos.

Due to the large number of protons and neutrons in the heavy nuclei, it is relatively easier to capture
neutrinos. However, if the neutrino produces elastic scattering only with protons or neutrons, it may
change its direction of propagation, resulting in superposition of states, forming interference and

diffraction effects.

The difficulty with this solution is what is the right way to measure the neutrinos that produce the
effects?

6.3 Interactions between neutrinos and other

particles

6.3.1 Neutrino electron scattering

There are three main types of commonly used neutrino detection methods, namely:

1. Neutrino electron elastic scattering

2. Neutrino proton reaction

3. Radiation chemical technology

The first method utilizes the elastic scattering of neutrinos and lepton. However, since neutrinos do
not participate in electromagnetic interactions and can only participate in weak interactions, it will

require relatively high energy. This directly leads to the scattering cross section becoming very small.
This elastic scattering can be represented by Figure 6-5.
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Fig. 6-5 The diagram of neutrino-electron scattering

It can be seen that in Figure 6-5, the electron and the antineutrino collide elastically, at which time
the intermediate particle W~ boson is generated. However, due to the large mass of the W~ boson, it
means that the incident neutrino or electron’s energy must also be very high. The number of
neutrinos to meet this requirement is usually very small. The same analysis is also performed if the
intermediate particles are Z° bosons.

The second method uses the reaction process shown in Figure 6-6.

_____________ N

Neutrino

motion axis
Neutrino

Electron

The velocity of electron is nearly 0

Fig. 6-6 Neutrinos and electrons are not on one axis

In the process shown in Fig. 6-6, the neutrino and electron collisions are not on one axis, the radius

of the electron itself cannot block the neutrino’s motion. The neutrino is very fast, and the electrons

are almost stationary, which leads to the time of interaction between neutrino and the electronic

electric field is very short. Although the electric field of the electron can affect the magnetic field

component of the neutrino in the real space, it can only cause the elastic change of the neutrino
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energy at this time, after a slight disturbance. The wave function in different spacetimes is quickly
restored to its original state. Therefore, electrons cannot cause changes in neutrino energy and

motion state in this process.

Neutrino

—e
i/;7 ///;4 motion axis

Neutrino
Electron
The velocity of electron is nearly 0

Fig. 6-7 Neutrinos and electrons are on one axis

Fig. 6-7 shows that the neutrinos and electrons are on the same axis, so that the neutrinos are blocked
by electrons, and the interaction can be long enough, and the neutrino energy will produce inelastic
changes. Energy can be transferred to the electrons.

Since the collision to change the neutrino energy must occur on the axis where neutrino and electron
located, the probability of collision is very low. However, it is still not clear which angle neutrino
collides with electron can cause the neutrino energy change. The theoretical uncertainty is still
relatively large. Therefore, it is still difficult to calculate the scattering cross section. Perhaps it can

be explored in further research.

6.3.2 Inelastic scattering of antineutrino and proton

Another common method of neutrino detection is the use of inelastic scattering of antineutrinos
and proton. This neutron scattering process produces a neutron and a positron. Figure 6-8 shows
the entire reaction process.
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Figure 4. The reaction of antineutrino and proton

During the reaction shown in Figure 6-8, positron and neutron will be produced. The positron will
interaction with the electrons in detector, and annihilate for the first time, emitting strong photons.
The neutron will next produce beta decay, again emitting photons. By analyzing the time interval
between two stage photons, it can be determined whether an anti-beta decay reaction has occurred.

Like the first method, the neutrino and proton reaction also produced an intermediate boson, and in
order to ensure the conservation of the lepton number, a positron is also required, which means that
the reaction requires a relatively high energy neutrino incidence. However, due to the large mass of
proton, it can be expected that the energy required is lower than the first one.

The third detection method is similar in principle to the second.

6.3.3 Elastic scattering diagram of neutrino and proton

Besides the elastic scattering, neutrinos and protons may undergo elastic scattering. The specific
process can be analyzed by particle decay diagram shown in figure 6-9. During the reflection of the
neutrino, a Z° boson is generated, and then the boson may rapidly decay into a positron and electron

pair, and then annihilate into photons.
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Fig. 6-9. The elastic scatting between neutrino and proton

6.3.4 Interaction between neutrinos

Since all neutrinos are at the same speed, the interaction between neutrinos is stronger, which may
also reflect that neutrinos may be a less stable particle. It may also be the reason why one type of
neutrino can be changed into another type of neutrino in the propagation process.

The interaction between neutrinos can refer to the interaction between photon and neutrino. The
interaction between neutrinos will lead to multi-effects such as neutrino dispersion and frequency
shift and etc. However, due to the lack of efficient and sensitive neutrino detection devices, more
experimental data and theoretical support are needed to understand more details of the interaction
between neutrinos. Perhaps after we have a deeper understanding of photon neutrino interactions,
the interaction between neutrinos will lead to a more complete solution.

6.3.5 Interactions between neutrino and photon

Neutrinos and photons are relatively similar particles. Therefore, exploring the interactions between
neutrinos and photons are also a very interesting topic.

Since neutrinos do not participate in electromagnetic interactions, neutrinos do not interact directly

with photons in the standard model. However, other particles released by elastic or inelastic

scattering of neutrinos and other particles can then release photons by electromagnetic interaction.
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For example, the elastic scattering of neutrinos and electrons, the neutrino collides with a electron,
and will form a Z° boson. The Z° boson decays to form a positron and electron pair, and after the
positron and electron pair is annihilation, the photon can be released. Another way is to form a W-
boson after collision, and the W~ boson decays to release a high-energy electron. Since high-energy
electron carry virtual photons, this forms the indirect interaction of neutrinos and photons.

In the beta decay process, the neutrinos are released, and the electrons carrying the virtual photon
are also released, and the kinetic energy of the electrons is directly related to the energy of the
neutrino. This is also an interaction of neutrinos and photons. Unlike particles such as electrons that
carry virtual photons, neutrinos may not be able to carry virtual photons. Therefore, no matter what
state, the spin of the neutrino is always 1/2. However, the energy spectrum of the neutrinos should
be very close to that of the photons.

That is to say, photons mainly interact with intermediate bosons, so even in the new theoretical
framework, whether photons can directly interact with neutrinos remains need to be further explored.
Even according to the neutrino model proposed in this paper, the theoretical obstacles may still exist.
For example, a photon can interact with a neutrino’s real spacetime field or magnetic field part.
However, if it does not interact with the virtual spacetime field or electric field part, it will affect
the integrity of the neutrino’s wave signal. Fortunately, even photons cannot interact with the
electromagnetic field parts of the virtual spacetime. According to the discussion in Section 2.3 of
this paper, the photon can still interact with the electromagnetic field part of the real spacetime, and
the energy of the neutrino can also be changed according to the elastic adjustment. If the energy of
the neutrino is changed, the energy of the photon will also change according to the law of
conservation of energy. The concrete manifestation is the phenomenon that the photons involved in
this process will appear red or blue shift.

If a photon collides with a neutrino and loses some of its energy, then a red shift should theoretically
occur. Conversely, if the neutrino collides with the photon, the neutrino will lose some of its energy,
and in theory there will be a blue shift. The experimental detecting device should be very simple,
that is, the laser with a relatively large power is used in the place where there are many neutrinos,
such as near a nuclear reactor, the interactions among the neutrinos and the photons can be
determined by measuring the frequency variation of the laser.

Another very interesting phenomenon can be used to illustrate the frequency shift effect. This is the
light from the distant galaxies will appear red shift in the cosmology. If this redshift is interpreted
as the rapid departure of the galaxy, the conclusion that the velocity of the galaxy will exceed the
speed of light will be drawn. This is contradictory to special relativity. However, if this redshift is
interpreted as there are many interactions with the neutrinos in the universe before reaching the
earth after the light emitted by distant galaxies, and the interpretation of this redshift phenomenon
does not have these obstacles.

The interactions between neutrino and photon has a remarkable feature, that is, the speed of photon
is basically the same as that of neutrinos, so that if they interact, they can last for a long time, thus
making this interaction effect becomes more apparent.
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Fig. 6-10 Interaction between neutrino and photon

Fig. 6-10 shows an illustration of the interaction between neutrino and photon. Since both neutrino
and photon are at speed c, the electromagnetic field components of neutrino and photon can interact
for a long time. Even though the neutrino's inertia is relatively large due to the special structure of
the neutrino itself, a long enough interaction will cause a change in the neutrino energy, which in
turn leads to a change in photon energy.

If such an analysis is correct, it is indicated that when photon neutrino interaction effects are used
to detect neutrinos, photons ray and neutrinos beam should be placed in the same direction of motion
as much as possible. That is, the collision angle between the neutrino and the photon should be as
small as possible.

However, the energy exchange between the neutrino and the photon will eventually reach an
equilibrium state. Therefore, if the motion direction of the neutrino and the photon are completely
in a straight line, the energy of the neutrino and the photon will eventually reach equilibrium, and
the energy will no longer be exchanged after enough time. Therefore, it is necessary to consider how
a photon can continue to interact with other neutrinos once a single neutrino and photon reach an
energy balance, so that a more pronounced photon frequency shift effect can be produced.
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Fig. 6-11 Effect of the direction of the M@&sbauer effect instrument on the detection
(The direction of the large arrow of the Mossbauer effect instrument in the figure

indicates the direction of the gamma ray emission from the source)

Fig. 6-11 shows the effect of the placement of the Mdssbauer effect instrument on the intensity of
the photon neutrino interaction. It can be seen from the figure that the effect of photon neutrino
interaction is most obvious when the direction of neutrino movement is consistent with the direction
of the gamma ray emitted by the source in the Mdssbauer effect instrument. Under other conditions,
the effects of these interactions will be weaker.

If such an effect exists, the experiment used to verify the interaction of the photon with the neutrino
can be facilitated by measuring the angle of the vertical direction of the Mdssbauer effect instrument
when measures the gravitational redshift. The specific effect of the neutrino photon interaction can
be obtained by the changes of the red shift of the gamma ray in different angles and then subtracting
the red shift of the gravitational force.

Such a scheme can effectively eliminate systematic errors caused by various factors such as
temperature since it is measured at the same place and at the same time. Fig. 6-12 shows such a
measurement process. When the gamma photon’s travel direction is consistent with the solar
neutrino, the measured red shift is larger. In the second case in the figure, the gamma photon’s
direction has a larger angle with the sun neutrino’s movement direction, the redshift will be smaller.
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Fig. 6-12 Detecting the effect of solar neutrinos on photon frequency shift (The
direction of the large arrow of the Mossbauer effect instrument in the figure

indicates the direction of the gamma ray emission from the source)

6.4 Some important experimental support

6.4.1 Some phenomenon that may connect with neutrino photon

interactions

The interaction between neutrinos and photons is also based on the following phenomenon:

1. The existing theoretical analysis shows that neutrinos and photons can interact. It is generally
believed that after the boson Z° releases a neutrino, the neutrino can release a photon during the
flight. The process by which neutrinos release photons does not require intermediate bosons.

2. Neutrino oscillation. We can of course use the superposition of the three mass eigenstates of
neutrinos to illustrate neutrino oscillations. However, the hypothesis that such neutrinos have static
mass is contradictory to the special relativity theory. There is currently not enough evidence to prove
that there is any problem with the special relativity theory, and there is not enough evidence to prove
that the speed of neutrinos is lower than the speed of light or higher than the speed of light. Therefore,
I would rather use the dispersion phenomenon of neutrinos to explain the oscillation of neutrinos
U1 In view of the fact that neutrinos do not interact with other substances, one reason for the
neutrino's dispersion is that neutrinos interact with photons.

3. The number of neutrinos in the universe. According to the standard model theory, neutrinos do
not interact electromagnetically with other substances, and the cross-section of weak interactions is
very small, so neutrinos are difficult to disappear once they are produced. Another fact we know is
that there are many reactions in the universe that can continuously produce a large number of
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neutrinos. This means that the neutrinos in the universe will accumulate more and more until the
entire universe is completely filled with neutrinos. However, the neutrinos we can detect now mainly
come from nuclear fusion inside the sun and neutrinos produced by the cosmic high-energy particles
reacting in the atmosphere. The number of neutrinos that originate in other parts of the universe is
very small. This shows that neutrinos may not be as stable as we think, and they are easy to produce
and easily disappear through some kind of interaction.

4. Red shift of the galaxies' spectrum. According to the interpretation of the existing big bang theory,
the reason for the red shift of the galaxy's spectrum is that these galaxies are accelerating away from
the earth. Due to the Doppler effect of light waves or spatial expansion, the observation of these
light frequencies on the Earth reveals a red shift. However, there are still many unsatisfactory points
in these explanations. For example, according to Hubble's law, the farther away from the Earth, the
faster the planet leaves. The galaxies that have been observed to be about 14 billion light-years away
from Earth are now close to the speed of light. If it is a little further, or if it accelerate for many
years, isn't it faster than the speed of light? Believe that the farthest galaxy we can observe now
should not be the edge of the universe.

Even in the case of a curved universe, the galaxies that are farther away from the Earth should not
appear to move away from the faster. This is like the effect of the diffusion motion of an object on
a sphere.

Therefore, other models that explain the phenomenon of redshift of this galaxy spectrum are also
very instructive and important.

In the previous article, I thought that this redshift should be caused by the light emitted by the
galaxies interacting with the neutrinos in the universe, resulting in the loss of energy of the photons
and redshift. This is a good explanation of why the farther away from the Earth, the greater the
redshift.

So it can be seen that interaction between photons and neutrinos has been gotten a certain degree of

recognition.

6.4.2 Neutrino photon interaction in gravitational redshift

detection

1. Two famous gravitational redshift experiments

One of the solutions in the process of gravitational redshift experiment is to use the Mossbauer effect
to detect the frequency shift caused by the light emitted upward from the ground or the light emitted
from the downward to the ground. Because the Mossbauer effect detects the frequency shift of the
artificial ray in the earth, it is also affected by the neutrino emitted by the sun. Therefore, analyzing
the systematic errors in these gravitational redshift experiments can obtain important evidence for

neutrino photon interactions.
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There are two famous important experiments that use the Mossbauer effect to detect gravitational
redshift. They are experiments conducted by Pound in 1960. The data from this experiment indicates
that there is a large systematic error that causes a red shift phenomenon whether the gamma ray that
is radiated from the top of the tower or the gamma ray that radiates from the ground. In addition,
from the results of the experiment, the redshift result of the sun oblique at 5 or 6 o'clock in the
afternoon is also weaker than the noon or midnight which neutrinos emitter from sun are along with
the direction of the Mdssbauer effect detector.

However, the gamma ray frequency used in the Pound’s experiment is lower, and the accuracy of
the instrument is lower, so there may be more systematic errors leading to these results.

In 1992, Potzel also used the Mossbauer effect to measure the gravitational redshift, which improved
a lot. In addition, Potzel uses a Mssbauer effect detector that is fully controlled in the laboratory,
and controls the various disturbance factors more accurately than the 21-meter-high tower exposed
to the air. Unlike the Pound experiment, Potzel also uses a reference absorber for comparison, and
with other measures, it can be very effective in reducing the existence of systematic errors. Therefore,
the Potzel experimental data is very reliable.

2. The analysis of Potzel's experimental data

Unlike Pound's 1960 experiment, Potzel uses a higher energy ’Zn, and the gamma ray energy

emitted by the source can reach 93.31keyv, so the accuracy can be increased by about 6 times.

Another feature of Pound's experiment is the use of a reference absorber that is close to the source
as the center of the frequency shift, which can better reduce the systematic error in the experiment.
The existence of systematic errors that cannot be explained by existing theories has also been
discovered.

First, we do not consider the existence of systematic errors. Since the reference absorber and the
experimental absorber are at different distances from the source, the reference absorber is very close
to the source but still has a small distance. Therefore, when the experimental device is reversed from
the test redshift state to the test blue shift state, there is still a small movement of the reference
absorber. The errors produced by this device state change were ignored in Potzel's experiments.
However, considering the red shift or blue shift phenomenon caused by gravity, the influence of
other factors on the spectrum, this time the frequency shift of this part of the spectrum can be
considered. Of course, since the experiment is not designed to test such frequency shifts, the relative

error of the obtained data will be relatively large, but its magnitude is still have some reference value.

Table 6-1 47Zn Méssbauer effect measurement data (Potzel 1992)

Frequency | Length (mm) Equivalent gravity Errors
shift type acceleration g(m/s2)
R 1010 12.1 0.4
R 1010 11.9 0.4
R 1010 12.8 0.6
R 1010 12.6 0.6
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R 1005 116 0.5
R 985 12.9 0.4
R 1039 115 0.3
R 1039 11.7 0.4
R 1039 114 0.8
B 1039 11.3 0.5

In Table 6-1, the frequency shift type R represents a redshift and B represents a blue shift, and the
length represents the distance between the experimental absorber and the reference absorber. Here,
three data of 0.58 m length are deleted, because the difference in the length of the red and blue shift
is large, and it is not suitable for comparison. The equivalent gravity acceleration represents the
measured frequency shift, which is equivalent to the frequency shift caused by the theoretical
calculation of the acceleration.

According to the data in Table 1, the average equivalent gravity acceleration corresponding to the
red shift can be calculated to be 12.1+0.5.

There is only one blue shift data, and the corresponding equivalent gravity acceleration is 11.3+0.5.

This can be calculated that there is an equivalent acceleration difference between the red and blue
shifts of 0.8 + 0.5

Theoretical calculations should not have such a difference, so this difference reflects the other non-
gravitational factors. The sign is positive, indicating that this extra frequency shift is a redshift effect.

Calculated according to the standard gravity acceleration of 9.8, this additional redshift effect is
approximately 4% of the gravitational redshift data per meter on the earth.

Second, consider the extra redshift caused by systematic errors that cannot be explained by the
Potzel data itself.

In their article, Potzel carefully analyzed various possible factors that may cause these extra redshift
data. After many exclusions, the data still has 6% error, and this error cannot be eliminated by
technical means.

The red shift that occurs with this systematic error is different from the previous 4% additional red
shift, which is the absolute error that occurs in the experimental equipment. The previous 4% extra
redshift is the relative error of the data after the experimental device is inverted. Both data should
be used to indicate the extra redshift that cannot be explained during the experiment. Therefore, an
average redshift value of about 5% is taken here. This means that at least 5% of the extra redshifts
in Potzel's experiments cannot be explained by existing theories. I assume here that there is an
interaction of neutrinos with photons, and most of these extra redshifts should be caused by this
photon neutrino interaction. In this way, the redshift caused by the photon neutrino interaction can
be estimated to be approximately
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Considering that the source energy of the Potzel experiment is 6.48 times that of the Pound
experimental source, the accuracy will be higher, so this data is more accurate than the estimation
in paper [2]. Although the frequency shift is small, it can still be measured within the accuracy of
the existing Mdssbauer experiment. If we can increase the distance between the source and the
absorber, use a higher energy source, and measure in a higher concentration of neutrino environment,

the results may be more accurate.

6.4.3 Extra solar redshift at the limb

The redshift at the limb of the sun disk is also an important piece of evidence because of the
existence of gravitational redshifts and the existence of additional redshifts that cannot be explained
by other known factors. If the photon neutrino interaction can be used to successfully interpret this
part of the extra redshift, it will help to confirm the intensity of the photon neutrino interaction and
the accuracy of the experimental setup on the earth.

Pecker proposed in 1972 that there might be an interaction between photon and photon. If such an
interaction exists, it can be used to explain the solar redshift at the limb.

The solar redshift at the limb is part of the solar spectrum's Limb Effect. The limb effect of the solar
spectrum refers to the phenomenon that the solar spectrum gradually redshifts from the center of
the solar disk to the limb. The more you reach the limb, the greater the redshift. This cannot be
completely explained by gravitational redshift.

For the interior of the disk, the factors involved are relatively complex, including gravitational
redshift, including the frequency shift caused by ionized gas, Doppler Effect, and rotation effect.
However, at the limb, it is completely unaffected by these other factors, that is, if there is a known
theory that can explain the solar redshift at the limb, then this theory is the gravitational redshift.

However, Pecker pointed out that the actual situation is that the solar redshift at limb is larger than
the gravitational redshift calculated according to the general theory of relativity, which is about
2x1077 <Az <107® and the gravitational redshift calculated by relativity is about z, =
2.12x107°

Pecker hopes to explain this extra redshift by the mechanism of photon-photon interaction. However,
their calculations show that the effect of photon-photon interaction may be much smaller than the
calculated data of gravitational redshift. Cohen also pointed out in 1973 that based on some past
experimental data, the photon-photon interaction is at least three orders of magnitude smaller than
the gravitational redshift.

Therefore, the effect of photon-photon interaction on the solar redshift at the limb can be basically
ruled out.
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Here we consider the existence of photon-neutrino interactions. Using the results of the Potzel

experiment, we can do the following analysis:
First, simply estimate it.

According to Potzel's experimental results, the extra redshift is about 5% of the gravitational redshift.
According to this calculation, the 5% solar redshift value at the limb is about Az = 1.6 X 10~7. This
is roughly the same as the magnitude of the extra solar redshift at the limb.

Secondly, I also do a specific calculation.

Suppose the concentration of solar neutrinos on the surface of the earth is n(b)/m3, the radius of the
sun is a, and the distance from the sun to the earth is b. Assuming that the total amount of neutrinos

is constant, the solar surface neutrinos can be easily calculated. The concentration is
X
n(a) = n(b) (E) (6—3)

The distance from the sun to r, where the concentration of the neutrino is

2

n(r)=n(§> (6—4)

The unit length frequency shift caused by the interaction of neutrinos with photons with a

concentration of n(b) on the surface of the Earth's surface is

Af(b)  kn(b)
YT TT

Where k is a constant.

Then the unit length frequency shift caused by the photon neutrino interaction at the distance r from
solar is
Ay = Af(r) _ kn(b) (b)2 4 (b)2 (6—6)
S

Converting to the integral form gives the total energy lost by the photon from the limb of the solar
disk to the surface of the Earth, i.e. the total redshift frequency of the spectrum

e[ 00

Substituting the solar radius and the distance from the sun to the Earth, and assuming that the photon
passes through the path to continue to interact with all neutrinos, plus the upper limit of the redshift
based on the Potzel experimental data, the total frequency shift can be calculated as
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It can be noted that the frequency shift is too large, and is two orders of magnitude of the

gravitational red shift. In fact, the energy loss of photons is not so much. There are two possible
reasons for this:

1. Since this paper analyzes the Potzel experimental data to obtain a redshift upper limit, the red
shift caused by the photon neutrino interaction is not as large as the redshift data that cannot be
explained in the Potzel experiment. Nevertheless, the calculations also show that photon neutrino
interaction is an important reason for causing additional red shift.

2. Photons can interact with solar-emitting neutrinos, but the number of interactions is not that much.
There is a relationship between the actual number of neutrinos and the number of effective neutrinos
that can interact with photons.

We consider the question of the number of effective neutrinos here.

Since neutrinos and solar photons are emitted simultaneously, the angle between the neutrino and
the photon becomes very small at a position away from the sun.

Here is the assumption that one photon can only interact with the one neutrino in one time.

Considering that the photon itself has a wavelength, the neutrino will always interact with the photon
in this wavelength range of the photon and in the direction of the photon flight. Therefore, if the
collision angle of the neutrino and the photon is very small, it is very For a long time, although the
number of neutrinos encountered in the path of photon travel is large, many other neutrinos do not
interact with the photon.

To solve this problem, a concept of collision length is introduced here. That is, if one neutrino runs
within a certain length and is likely to collide with one photon continuously, this length is called the
collision length of the neutrino photon. As shown in Figure 6-13.

/Neutrino

A Photon
\ 0

Figure 6-13. The neutrino photon collision length without considering the neutrino wavelength (A indicates the
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wavelength of the photon, L is the collision length)

As can be seen from Figure 6-13, the collision length L is mainly determined by the angle between
the photon and the neutrino. As long as the collision length L, this photon can only interact with this
neutrino. However, other neutrinos located within the collision length will still be counted towards
the neutrino density of the length through which the photon passes.

Photon 0 N

“~""Neutrino

Solar disk

Figure 6-14. Relationship between photon neutrino collision point and the distance from solar disk

Figure 6-14 shows the distance between the photon neutrino collision point and the distance from
solar disk. Here, to simplify the analysis process, the sun's surface is treated as a plane. Where a is
the radius of the sun's surface, and the neutrino can be emitted from any position on the disk. The
center position of the disk is calculated as the average of the neutrino emission position. r is the
distance from the collision point to the disk limb. Combined with Figure 6-13 and Figure 6-14, the
following formula can be derived

=~ >
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I
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That is
L=— (6 —10)

The presence of the length of the collision means that the neutrino is "bigger", and how many
times it is larger means how many times the density of effective neutrinos that can interact with
the photon is reduced.

It is assumed here that the wavelength of the neutrino itself is A,, the neutrino density on the
earth's surface is n(b), and now the collision length is increased to A, + L, because the effective

neutrino density is

Ay
Tl,(b) = mn(b) (6 - 11)
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Similarly, the relationship between the number of effective neutrinos and the actual number of
neutrinos from the location of the Earth r is

) = 2 (6—12)
n'(r —}\V+Lrn(r)
Then
, A, b?
n(r)—)\v_i_Lrn(b)r—2 (6 —13)

Note that Potzel et al.'s experiments used gamma rays instead of the solar rays emitted with
neutrinos, which interact directly with photons, so the effective neutrino density in the Potzel

Af(b) _ kn(b)

experiment is n(b). Itis Az, = 7 -

Then consider an approximate condition: L > A, substituting into formula (6-8), we can get:

b b b\ Aa A
Az =f kn'(r)dr = Az f (—) 2dr=83x10"5x (6 —14)
0 a b o \1/ Ar A

This mainly takes into account the position of L on the order of magnitude of A, which is
basically located on the surface of the sun. Regardless of the length of the collision, only the
magnitude of the red shift of the solar surface spectrum is very small, about 10-'2, which can be
ignored.

Since the average energy of beta decay is about 300 keV, this can be seen as the average energy of
the neutrinos released from the solar, corresponding to a wavelength of 4.1 nm, and the
wavelength of the analyzed solar spectrum is 500 nm.

Therefore
Ay
Az, =83 X 10‘57 =8.2x10""7 (6 —15)

It can be seen that this is basically consistent with the extra solar redshift value 2 x 1077 < Az <

107° at limb, which cannot be explained by other reasons.
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On the dark matter fluid model

Abstract

This paper attempts to build a model of dark matter fluids, according to which the universe is filled
with dark matter fluids. This dark matter fluid is made up of two of the most basic particles, which
are called Fieldons in this paper. These two basic dark matter particles can also form dark matter
molecules, and rely on the interaction between molecules to form dark matter fluids. In the process
of dark matter fluid flow, because the dark matter fluid itself also has a certain viscosity, it will
produce turbulence when the flow rate of the dark matter fluid changes. The basic fluid form that
makes up the turbulence of dark matter is the form of a vortex tube. Each end of the vortex
corresponds to positive and negative charges and positive and negative magnetic monopoles. If we
consider that the space-time in which the charges are the elementary particles is a space-time that
can be measured by us humans, then the space-time composed of magnetic monopoles is the space-
time that human beings cannot measure. Finally, using the conditions for the quantization of Dirac’s
charge, we can show that the formation of charge and magnetic monopole vortexes can
automatically satisfy the conditions for quantization of charge. The significance of this paper is to
construct a new dark matter model, which can be used as an effective supplement to the existing
dark matter model. In addition, this paper also points out that the propagation of electromagnetic
waves in dark matter fluids is only similar to the sound propagating in matter on Earth, which is a
very slow signal. If this analogy holds, it means that there may be a faster signal in the dark matter
fluid. Perhaps the existence of this faster signal can also be used to explain the problem of quantum

entanglement at a distance, and also bring the dawn of interstellar communication for human beings.

1 Introduction

Dark matter is a substance with many properties in an unknown state in current physics. However,
there is already growing evidence of the existence of dark matter. Even the AMS laboratory on the
International Space Station announced that they had found direct evidence of the existence of dark
matter. The high-energy positron detection project of Samuel C.C.Ting’s group on the International
Space Station found that the source of most high-energy electrons and the source of positrons are
different, indicating that there are phenomena that cannot be explained by existing physical theories.
(Aguilar, Alberti, Alpat et al. 2013. Aguilar, Cavasonza, Alpat et al. F.2019 )

Nevertheless, unfortunately, we currently know very little about dark matter. Of course, various
phenomena observed on a scale like the universe have strongly shown the existence of dark matter.
This shows that we need a new model to explain the laws of physics in the universe we live in.

Of course, we already have some dark matter theories that can explain some problems, including

supersymmetry theory, WIMPs theory, axion theory, and so on. These theories can all explain to

some extent what dark matter is and how it creates gravitational interactions between dark matter

and visible matter. However, the problems with these theories are also obvious, mainly reflected in
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the fact that these theories have not been generally accepted, and there is a lack of direct

experimental evidence to verify the correctness of these theories.

On the other hand, from the observations, cosmic galaxies are very similar to the shapes produced
by fluid flow, and even galaxy formation can be simulated by fluid models (Neistein, Khochfar,
Dalla Vecchia & Schaye, J. 2012. Yepes, Kates, Khokhlov & Klypin, 1997. Steinhauer, 2016. ),

This is the starting point of the dark matter fluid model that this paper attempts to build.

Through the model established in this paper, we can unify all the existing knowledge systems of
physics and make a good division of the hierarchy of cosmic research. This allows each physics
theory to define its own range of adaptation, such as general relativity and quantum field theory.
Through this division of the cosmic hierarchy, we can also define more clearly the place of these

theories in physics and what they are studying for.

In addition, mathematically, the symmetry of Maxwell’s equations has been a problem that has
puzzled people for many years. Dirac attempted to obtain Maxwell’s equations with high symmetry
by introducing magnetic monopoles directly (Dirac, 1931, 1948). However, after nearly a hundred
years of exploration, there is currently no clear experimental evidence for the existence of such

magnetic monopoles.

In fact, in addition to the symmetry method used by Dirac to modify Maxwell’s equations, we can
directly adopt another symmetry method. This symmetry approach is to directly construct another
set of Maxwell’s equations (Cheng, 2019). In another set of Maxwell’s equations, there is no charge,
but magnetic monopoles do. Since the space-time we live in is composed of the interaction of
electric charges, magnetic monopoles cannot be observed in our space-time. This means that with
this symmetry, there will be another spacetime that is commensurate with the spacetime we are now
in—imaginary spacetime. The space-time we are In now can be called real spacetime. This is like
imaginary numbers and real numbers in mathematics. The existence of imaginary spacetime also
provides another idea for the study of dark matter. Based on this, some scholars have proposed
another dark matter model, the mirror dark matter model (Tan. 2022). Through this model, the
existence of dark energy, the asymmetry of positive and negative matter and other problems can be
explained.

In terms of research methods, various cosmic models are studied, mainly through observation,
experiments, simulations, mathematical models and so on. Due to the very large scale of the universe,
some commonly used scientific research methods are often difficult to apply in the study of
cosmology. This means that for conditions where more in-depth observations and experiments
cannot be carried out, the laws of cosmology are mainly studied through methods such as
simulations and mathematical models. Among them, the method of establishing a mathematical
model is the best way to study the model of the universe. For example, Friedman’s cosmological
model, which has been widely recognized, borrows from Einstein’s general theory of relativity.
Once the mathematical model is established, we can rely on mathematically rigorous logical
reasoning. This is also the research method used in this paper.

It can be seen that the research significance of this study is still very significant. Through the
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research of this thesis, we can make breakthroughs in the theories of our existing physics. After all,

in the current theory of studying the universe, the dark matter is mainly studied through the law of

visible matter. However, due to the lack of the application of some important scientific research

methods and the limitations of various experimental conditions, some existing physics experimental

research methods are difficult to directly apply to the cosmic model, including the cosmic model of

dark matter. With the results of this study, on the one hand, It can provide a breakthrough direction

for the study of the cosmic model, on the other hand, the results of this research can also provide us

with a new idea for better understanding of some cosmic phenomena, even if it is finally proved that

the model has errors, it can also provide an improvement direction.

Some important evidence for the existence of dark matter fluid:

Visible matter is turbulent fluid of dark matter.

Vortex tubes are a relatively good cause for explaining the quantization of charge.

To form a vortex tube, the properties of the fluid could be a magnetic field or an electric field.
Thus, dark matter fluid might be an electric fluid or a magnetic fluid, and both types of fluid
could exist simultaneously. The two fluids form two different spacetime.

Electromagnetic waves can be generated in dark matter, just as sound waves can be generated
in the atmosphere.

There should also exist a dark matter vibration mode that can produce dark matter waves.
These dark matter waves are similar to light waves in the atmosphere, with speeds exceeding
the speed of light.

The mechanism for producing dark matter waves is a more microscopic structure of dark
matter. In contrast, electromagnetic waves are the macroscopic manifestation of dark matter
fluid, similar to sound waves in atmospheric fluid.

Electromagnetic oscillation and electromagnetic waves are two different phenomena;
electromagnetic oscillation does not produce wave speed. Even if electromagnetic oscillation
can form some diffusion, that speed is much lower than the speed of light. Electromagnetic
waves, however, travel at the speed of light. Therefore, once electromagnetic waves are
formed, the phases of the electric field and magnetic field must be the same.

Most importantly, if virtual spacetime exists, then there must be electromagnetic waves that
span across two spacetimes. In this case, there exist electromagnetic waves where only the
electric field vibrates in real spacetime. However, a current issue with this solution is that if
there is only a single electric field vibration, its spin should only be 1/2. However, there is
ample evidence to prove that the self-spin of virtual photons is 1. But considering that the
mass and energy of virtual spacetime and real spacetime are unified, it means the mass
carries unobservable magnetic oscillations, while energy carries electric field oscillations.
Thus, the unified virtual photon can only have properties observable through electric field
oscillations.
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2 Dark matter fluid cosmic model

2.1 The hierarchy of the study of the cosmological model

The study of cosmological models can be carried out at different levels. At the visible matter level,
we can now use a variety of physical theories that humans have created, including classical physics
as well as modern physics theories. But as more and more evidence of dark matter exists, existing

physical theories seem unable to explain some important dark matter phenomena.

Even existing physical theories have very different levels of research. For example, the theory of
relativity mainly studies high-speed macroscopic phenomena. Quantum theory, on the other hand,
focuses on microscopic phenomena. Of course, this division is not absolute. For example, the theory
of relativity can be well applied to explain electron spin. And a lot of macroscopic quantum effects

have been discovered.

However, at the level of invisible dark matter, there seems to be no very effective theory to explain
all dark matter phenomena. However, according to the current cosmic scale observations, dark
matter seems to account for ninety percent or more of the entire cosmic matter composition.
Therefore, in theory, an effective dark matter theory should also be applied to the study of the laws
of motion of visible matter. Or it can be said this way: visible matter comes from dark matter.

Table 1 lists the levels involved in the study of the cosmological model and the theories that can be

used.

Table 1. Levels of cosmic model research
Levels Models Theories Experiment evidences

. . Experimental evidence is
Electrodynamics, classical ) . . .
Galaxy ; o insufficient and relies mainly
mechanics, relativity, etc. .
on observation

Atoms,
molecules, ) . There is sufficient
. ) Electrodynamics, classical . .
. inorganics, i ) experimental evidence to
Visible . mechanics, biology, etc. . . o
organic obtain practical application
matter
substances
elementary . There is ample experimental
) Quantum field theory, relativity .
particle evidence
o Dirac magnetic monopole .
Quantization of ) ) ) Magnetic monopoles have not
. theory, imaginary spacetime
electric charge i been proven
physics
Supersymmetry ~ Under construction, while the ) i
Dark L . No direct experimental
theory, WIMPs, gravitational part involves i
matter ) o evidence
axions, etc. general relativity
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From this division of the study hierarchy of the cosmological model, we can see that general
relativity is mainly the study of gravitational interactions, as long as there is energy or mass, gravity
can be generated. Therefore, in terms of gravitational effects involving dark matter, general relativity
can still be applied. Considering that both real spacetime and imaginary spacetime have energy
interactions, these energies are caused by the energy-dissipating structure generated by the
turbulence of dark matter, so even the dark matter of imaginary spacetime has energy, resulting in
gravitational interactions.

2.2 Important evidence for the cosmic fluid model

The fluid model of dark matter that this paper constructed is mainly based on the following
important facts.

First of all, the limitation of the action distance of various interactions that we know so far. That is,
all known interactions, including gravitational interactions, electromagnetic interactions, etc., are
limited by the speed of light. Although the speed of light is very fast compared to humans, the speed
of light is actually very, very slow on the scale of the universe we have observed so far. This is
actually the same as the speed of a sound signal at the center of a storm. Although the speed of the
sound signal far exceeds the speed at which the storm can move, that speed is very limited relative
to the size of the entire Earth.

From the facts of the galaxies that have been observed so far, all kinds of galaxies show a
phenomenon of matter aggregation. We know that the mass of matter is actually energy, which
means that the accumulation of galaxies is the accumulation of energy. From a variety of shapes,
galaxies are mainly a spiral structure. And this spiral structure is basically the same as what we now
know as storms on the earth, that is, the gathering effect of energy generated by the flow of air.
Considering that air is a kind of fluid, is it possible that the formation of this cosmic "storm" may
also be the effect of a fluid? If we think that dark matter is such a fluid, then it should also be able

to form turbulent phenomena unique to various fluids.

Another fact is that we currently have very poor measurements of the gravitational constant. And
what we now know is that dark matter also has gravitational interactions. Given the limited distance
of gravitational interaction, we can even think of gravitational interaction as a very close interaction
between dark matter molecules. This shows that the viscosity coefficient of dark matter is directly
related to the magnitude of the gravitational interaction. If dark matter also has the same
thermodynamic effects as all kinds of matter we know now. That means that dark matter also has
temperature, pressure, volume, and molecular interactions between dark matter, which also leads to
the phenomenon that dark matter may produce various turbulence when it flows. And we now know
the matter, its viscosity coefficient is affected by temperature, but also by pressure. If dark matter is
flowing with uneven temperature distribution, it will naturally lead to changes in its viscosity
coefficient. This leads to a change in the gravitational constant.

Another notable note is that in the cold dark matter model, which is used to explain motions such
as galaxy rotation curves, the model also shows to some extent the fluid nature of dark matter. For
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example, when explaining the galaxy’s motion curve, it also shows to a certain extent that dark
matter is flowing. Other experiments have shown that models of fluids can even be used to simulate
the mechanisms by which black holes and galaxies form.

To this end, we try to build a fluid model of dark matter. In this model, the flow of dark matter fluids
through the universe will be included. And this dark matter fluid has basically similar properties to
the fluids we now know as gases, liquids, and so on. So we can calculate the temperature, pressure
and volume of the dark matter fluid, as well as the interactions between the molecules inside the
dark matter. And then calculate the viscosity coefficient of dark matter fluid.

When analyzing turbulence problems, one of the most useful parameters by far is the Reynolds
number. Among the fluids we now know, the critical value of the Reynolds number is generally
3200. If the critical Reynolds number is exceeded, turbulent flow will occur. The Reynolds number
is mainly directly related to the velocity of the fluid. If the density of the fluid, the diameter of the
flow tube, and the coefficient of viscosity of the fluid are determined, the faster the speed, the larger
the Reynolds number and the greater the likelihood of turbulent flow. Combined with the data of
some cosmic galaxies we have observed now, we can roughly analyze some important properties of
dark matter fluids.

2.3 The structures of dark matter fluid

2.3.1 Fluids composed of electric and magnetic fields

By observing electromagnetic waves, we can find an interesting phenomenon, that is, the electric
and magnetic field oscillations in electromagnetic waves are symmetrical. That is, once the electric
field oscillates, the magnetic field also oscillates in the same phase. Electromagnetic waves carry
energy, which means that the basic reason for the separation of electric and magnetic fields when
energy occurs. If no energy is present, the electric and magnetic fields will be a complex body. This
may be the true state of the vacuum.

Therefore, we can further assume that the universe is full of dark matter fluids, which are a complex
of electric and magnetic fields without being disturbed by energy. Therefore, if no energy enters,
the dark matter flow will be very smooth and unobservable.

But if there is an energy input, there are two possible scenarios, the first is to increase the speed of
the dark matter fluid. But this does not create turbulence in the second case it does. Since turbulence
consumes additional energy and is a dissipative structure, turbulence will be able to be observed,

forming the visible matter world we now have.

According to the above assumptions, the turbulence of dark matter fluids is essentially the separation
of electric and magnetic field flows, which in turn leads to quantization in the form of electric or

magnetic charges. This is what we see as electrons and protons.

The formation of turbulence in dark matter fluid is related to the flow rate of dark matter fluid and
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the viscosity of dark matter fluid. If the flow rate of the dark matter fluid is too fast, or the viscosity
of the dark matter fluid is not high enough, it is easy to produce turbulence.

Fig. 1 shows the contrast between the electromagnetic waves formed by the separation of electric
and magnetic field oscillations and the turbulence of dark matter fluids.

Electron

Dirac’s singular string

/ >

Electromagnetic wave Vortex tube

Proton

Fig. 1. EM wave and turbulence of dark matter fluids

2.3.2 Microstructure of dark matter fluids

Obviously, if the dark matter fluid can propagate electromagnetic waves, then the dark matter fluid
must have a finer structure, so as to meet the needs of electric and magnetic field oscillations. This
finer structure means that there must be vibrational waves in dark matter fluids faster than the speed
of light.

This can be analyzed from the analogy between sound and electromagnetic waves. The propagation
of sound takes the form of phonons, while the propagation of electromagnetic waves is in the form
of photons. In solid state physics, vibrations in the lattice produce phonons. The vibration of this
lattice is caused by thermal motion, which of course is also the result of energy input.

The viscosity coefficient of dark matter fluid is relatively large, which also shows that if dark matter
has a fine structure, then the interaction between the most basic particles that make up dark matter

should be relatively strong.

But on the other hand, in contrast to the vibration of sound, electromagnetic wave oscillation only
has the separation and recombination of electric and magnetic fields. It can be seen from here that
the microstructure of dark matter fluids should be much simpler than the microstructure of visible

matter.

Considering the two properties of the electric field and magnetic field of dark matter fluids, we can
divide the most basic particles composed of dark matter fluids into two types: one is electric fieldon,

and the other is magnetic fieldon.

When the dark matter fluid is in a laminar flow state, the electric fieldon and the magnetic fieldon
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are in equilibrium, forming dark matter molecules. Once there is an energy input, the distance
between the electric fieldon and the magnetic fieldon oscillates.

If it is an electromagnetic wave, dark matter molecules will propagate this vibration. And if the
electric fieldon and magnetic fieldon in the dark matter molecule only oscillate locally and meet the
conditions for quantization of the charge, so-called electrons and protons will be formed.

Electric fieldon i
Magnetic fieldon i

Dark fluid molecule Charges and monopoles

Electromagnetic wave

(a) (b) (©

Fig. 2. Dark fluid molecule and energy

In Fig. 2, (a) is a dark fluid molecule. It consists of two elementary dark particles, Electric fieldon
and Magnetic fieldon. (b) shows that when electromagnetic waves propagate, they cause the
distance between two fieldons in dark molecules to oscillate and propagate. (c) shows that if the
fieldon inside the dark molecule only oscillates, it does not propagate the energy of this oscillation.
This is where the charge and magnetic monopoles appear. In Section 3.2 in this paper, it can be
proved that such oscillations can automatically satisfy the charge quantization conditions. The
oscillations of the magnetic fieldon form electrons and protons, which make up the real spacetime
we can observe. The oscillations of Electric fieldon form magnetic monopoles, so-called imaginary

spacetime or virtual spacetime. Such an imaginary spacetime cannot be observed in a real spacetime.
2.3.3 The level of matter structures in the universe

We can make a hierarchical division of the matter structures in the universe. The bottom layer is the
dark matter fieldon, which is composed of two dark matter fieldons with different properties to form
dark molecules. Dark molecules interact to form dark matter fluids. Dark matter fluids fill the entire

universe and flow through it.

When energy is transferred to dark matter fluids, laminar and turbulent flows can be created.
Through laminar flow, energy can accelerate dark matter fluids or use it to transmit electromagnetic
waves. Turbulence can form electrons, protons, and magnetic monopoles. Electrons and protons
make up the observable real spacetime. Magnetic monopoles, on the other hand, make up imaginary
spacetime. Interactions between particles such as electrons and protons are mainly achieved by
exchanging photons (propagating electromagnetic waves).

Fig. 3 shows the hierarchy of the matter structures of the universe. The orange text box in the figure
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represents the observable matter world. As can be seen from the figure, the matter that can be
observed only accounts for a small part of the entire composition of matter in the universe.

Dark matter

]

Mirror dark matter Visible matter

Imaginary spacetime Real spacetime
| |
monopole Electron and proton
I : ]
laminar flow Turbulence flow
[ J
I
Dark fluid

Dark molecule

Dark fieldon

Fig. 3. The level of matter structures of the universe

As can be seen from the figure, the research of dark matter is mainly divided into two directions.
One direction is the study of dark matter laminar flow. The other direction is the study of dark matter
based on imaginary spacetime. Dark matter studies based on imaginary spacetime also study the
turbulence of dark matter fluids. This is basically the same as the research method in Real spacetime,
so the entire research process and results are relatively direct, and you can borrow the existing
knowledge of physics. At present, in the dark matter model based on imaginary spacetime, some
scholars have also begun to study the problem of mirrored dark matter. For example, the mirror dark
matter theory can explain some important properties of dark matter (Tan. 2022).
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3 Dark matter’s turbulence
3.1 Imaginary spacetime physics
3.1.1 The basis of the existence of imaginary spacetime

3.1.1.1 Imaginary spacetime in the universe

As the theory of physics continues to improve, it has been found that to solve the various problems
of the visible matter world, it is necessary to introduce more complex assumptions. This can be
judged from the division of time-like, space-like, and light-like regions on Minkowski coordinates.
Because since the real observable world is located in time-like space-time, there is no mathematical
reason to prevent motion (including visible matter and dark matter) from crossing the light-like line
from the time-like spacetime into the space-like space. For the analysis of this kind of problem, as
early as 2005, some scholars mathematically used a complex spacetime C, that containing real
spacetime R, to solve the Eigenwavelets problem of the wave equation (Kaiser, 2005), proving that
the existence of imaginary spacetime is mathematically meaningful. Some authors have also pointed
out that from the properties of imaginary numbers in time, it is reasonable to infer that there is a
corresponding imaginary spacetime solution for the motion solution of any field equation
(Hashimoto & Wang, 2005). In 2010, some scholars noticed that in the four-dimensional space-time
we live in, there is a negative number in front of the time. This negative number reflects the existence
of an imaginary spacetime corresponding to the real spacetime we are in today (He, 2010). In recent
years, some authors have seen the symmetry of time-like space-time and space-like space-time from
Minkowski coordinates, suggesting that there may be a real spacetime and an imaginary spacetime
for the entire universe (Khoshsima, 2016). Some scholars hypothesize that before the birth of the
universe, there was a black hole in the entire space-time, which corresponds to the imaginary
spacetime, and then thermodynamic methods can be used to obtain explanations for gravity and
galaxy motion curves (Kawamura, 2021).

From a mathematical point of view, the phenomena currently known to mankind can basically be
described by mathematics. However, some of the tools commonly used in mathematics have
difficulties in the physical world. For example, imaginary numbers in mathematics, in many
physical theories, the existence of imaginary numbers in the real physical world is ridiculous. Even
in quantum mechanics, the result of obtaining imaginary numbers is simply ignored as a term with

no physical meaning.

But on the other hand, we can find that in the physical world, there are two fields with exactly the
same properties of electric field and magnetic field. Our spacetime is formed by the interaction of
positive and negative charges. The magnetic field is generated by the movement of electric charges.
This brings us to the question: why don't magnetic monopoles exist? Why is there no spacetime
formed entirely by the interaction of magnetic fields? This leads us to think about whether the
spacetime formed by the interaction of magnetic fields is a mirror image of the spacetime we live

n.
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Because there is no reason to deny that a complete world can be formed through magnetic field
interaction, according to the symmetry of the electric field and magnetic field in electromagnetic
waves, it seems that the spacetime formed by this magnetic field interaction should even have the

same physical laws as the spacetime we live in.

We call these two possible spacetimes as real spacetime and imaginary spacetime respectively. Real
spacetime refers to spacetime formed by the interaction of electric fields between electric charges.
Imaginary spacetime is a spacetime composed of magnetic monopoles and based on magnetic field

interactions.

There is also a limit to the speed of light in the physical world. That is, none of the particles can
move faster than the speed of light. But what happens if a particle exceeds the speed of light?

Will space and time be reversed in regions that exceed the speed of light? According to Maxwell's
equations based on supersymmetry of real and imaginary spacetime (Cheng, 2019), there should be

an imaginary spacetime with space and time reversal.

But one thing is certain, during the propagation of electromagnetic waves, since the magnetic field
and the electric field are always orthogonal, the imaginary spacetime and real spacetime are always

orthogonal.

3.1.1.2 What is time?

Time should reflect a change in the state of matter. There are two kinds of time in the physical world:
one is the time in relativity theories, which can be slowed or faster, and it is also a dimension of
spacetime. The other type of time is time in thermodynamics. This time reflects changes in entropy.
When an organism has a process of aging, it can mark the location of time with its rate of growth or

aging.

Both types of time have only one direction. Essentially, both types of time can be used to depict the
changing trends of a complex system. For example, the cosmological model described in general
relativity is a cosmic model called the Big Bang. This Big Bang model of the universe also reflects
that the number of states in the entire universe is becoming more and more numerous, and the

corresponding thermodynamic entropy is constantly increasing.

Therefore, changes in time in general relativity essentially reflect whether thermodynamic entropy

is getting faster or slower.

But from the current knowledge of physics, if the electron moves around the proton, it will not stop.
That is, for an electron, its time is reversible. If we look at the decay process of protons and electrons,
the current evidence has shown that protons and electrons cannot decay, which means that for

protons and electrons, time stops.

Therefore, from the analysis of the two elements that make up the lowest layer of matter, such as
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electric and magnetic fields, time is stopped, even reversible.

The magnetic field reflects the motion of the electric field, which can be shown in real spacetime.
The electric field, on the other hand, reflects the motion of the magnetic field, which can be
displayed in imaginary spacetime. Therefore, at the very bottom of matter, we can define time as a
state that reflects the movement of basic elements of matter.

If the matter or field does not move, then it appears as three-dimensional space, but once the matter
or field moves, time appears.

3.1.2 Types of imaginary spacetime

3.1.2.1 Faster-than-light imaginary spacetime

The existence of this type of imaginary spacetime is due to the fact that the speed of particles exceeds
the speed of light, resulting in imaginary numbers in the calculation of the formula of relativity.

Like what

When v > ¢, x' becomes imaginary. If the time dimension is original imaginary, it becomes real
in this condition.

Therefore, due to the existence of faster than the speed of light, a certain dimension of the spatial
scale becomes imaginary in the Minkowski metric. Time changes from imaginary numbers to real
numbers. This enables a flip between time and space.

According to the existence of such a imaginary spacetime, we can obtain two sets of Maxwell's
equations with very good symmetry, and also solve the problem of whether magnetic monopoles
exist in the Dirac's quantization of charge condition. In other words, magnetic monopoles exist, but
they are located in imaginary spacetime, and we cannot observe them.

These two sets of Maxwell's equations, which are very symmetrical, are as follows (Cheng, 2019):

The Maxwell equations in real spacetime are

V-F=g, €Y
V-G=0 (2)
. oG
XF——@ (3)
oF
VxG—ay+]e (4)
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The Maxwell equations in imaginary spacetime are

7 G = gm (5)

v,-F=0 (6)

V,XG = oF 7
G

VyXF=a+]m (8)

where G,F,ge, Gm.Je Jm are generalized parameters, and x and y represent the time of real and
imaginary spacetime, respectively. The corresponding differential operators ¥V and V), represent
the spatial differentiation of real spacetime and imaginary spacetime, respectively. It can be seen
that these are two sets of equations with very good symmetry. An important conclusion from the
solution of these two sets of equations is that electromagnetic waves less than the speed of light can
be obtained. This corresponds to the so-called virtual photon solution. (Cheng, 2019)

3.1.2.2 Black hole imaginary spacetime

It can be seen from the Schwarzschild metric that when a black hole is formed, a imaginary
spacetime is formed inside the black hole. And this imaginary spacetime is exactly the reverse of
time and space with the external real spacetime. The radial component of the Schwarzschild metric

1S

dr' = ———dr 9)

If less than the Schwarzschild radius, then

i
dr' = ———dr (10)

/ZGZM_l
c°r

dt' = |1 ZGMdt—' 26M 1dt 11
B c?r -t c?r (1)

It can be seen that the radial component and the time component symbol of Schwarzschild metric

whereas

are reversed. This is consistent with the properties of faster-than-light imaginary spacetime.
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3.1.2.3 Microscopic imaginary spacetime

Considering that physical spacetime should not exist on an infinitesimally small scale, physical
spacetime should be finite. And this finitude means that if we divide the real spacetime infinitely,
we will reach the minimum scale of the spacetime. Time and space will not be able to continue to
divide.

If we take the radius of a sphere with a radius of 7. as the minimum scale of the composition of
real spacetime. Spacetime smaller than within that radius will also become imaginary spacetime.
Because we don't have a way to detect the structure inside that radius in any real spacetime way.

The most basic factor that forms this imaginary spacetime is the uncertainty principle. Because in
the microscopic world, you can't measure position and momentum, or time and energy, precisely at
the same time. This means that there is a very small scale of space-time in the microscopic world.

However, according to currently known experimental observations, photons can reach energies of
more than 10%° electron volts. This also means that its wavelength can reach 10~22m. Again, this
is a very small spatial scale.

Of course, if the energy of photons is large enough, tiny black holes will be formed. At this point,
according to the relationship between the wavelength of the photon and the Schwarzschild radius,

we can get:

_ 2GM _ 2Ghc
T2 2mret

r

Then

P |20 (12)

But this length is too small. And such a high energy also means that according to the uncertainty
principle, it can exist only for a very short time. That is, in a very short time, this energy will decay

rapidly and produce many different particles.

The unit of Planck's constant is energy multiplied by time, which reflects the parameter of rotational

angular momentum. Like what

J =mrv (13)

It can be seen that as long as the radius is fixed, even if the time increases, the angular momentum
will not have a cumulative effect. This also means that time will be reversible. This is caused by the

angular momentum of rotation.
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And if it's momentum

p=mv

It can be seen that momentum reflects energy multiplied by speed, that is, the ratio of space and
time. There is no cumulative effect of simultaneous changes in space and time. That is to say,
considering only the change in momentum, time has only one direction, which is irreversible.
However, if we consider the proportional relationship of space and time at the same time, we can
find that this proportional relationship between space and time is reversible. After all, speed can be
positive or negative.

So in order to get reversible time, we need to spin the energy. If the speed of energy or mass m
rotating around radius 7 is the speed of light.

namely
mrc=nh
Then we can get a more special radius
h
r=— (14)
mc

Outside this radius are all energy rotating at a speed less than the speed of light, and inside this
radius are all energy rotating faster than the speed of light. But in real spacetime, energy spinning
faster than the speed of light is unobservable.

In other words, the uncertainty principle reflects the rotation of electric or magnetic field energy. Its
angular momentum has a minimum value. This minimum is the Planck constant. Therefore, we can
further infer that the existence of all particles actually appears in the form of energy rotation. Without
rotation, the temporal variation of the electric and magnetic fields would be irreversible.

In this way, according to the nature of superluminal imaginary spacetime, the speed of light is the
boundary between imaginary spacetime and real spacetime, then this imaginary spacetime boundary
division method based on the speed of light can be applied to the rotational speed of electric field
and magnetic field energy. That is to say, when the speed of the electromagnetic field energy rotation
is equal to the speed of light, there is a boundary between imaginary spacetime and real spacetime
at the microscopic scale.

The electromagnetic field or virtual photon solution below the speed of light can be solved by
supersymmetric Maxwell's equations (Cheng, 2019).

3.1.2 The boundary between real and imaginary spacetime

In this way, when the speed of matter or energy exceeds the speed of light, it enters the imaginary
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spacetime. So the speed of light can be seen as the boundary between imaginary spacetime and real

spacetime.

The other boundary is the black hole event horizon. From the Schwarzschild metric, it can be seen
that when a particle passes through the black hole event horizon, the entire space-time is reversed.

This is consistent with some important features of imaginary spacetime.

For the boundary between the imaginary spacetime and real spacetime of the microscopic world, it
can be analyzed from the rotational angular momentum of electromagnetic waves. Due to the
requirements of quantization, the minimum angular momentum of the rotation of electric or

magnetic fields is h/2.

In a suitable space-time radius, if the rotation speed of electric or magnetic fields is exactly the speed
of light, a spherical boundary between imaginary spacetime and real spacetime should be formed.
Beyond the boundary is real spacetime, where the speed of virtual photons will be less than the
speed of light. Inside the boundary is imaginary spacetime, where the speed of virtual photons is
greater than the speed of light.

We can determine the size of the boundary radius between imaginary spacetime and real spacetime

by the following formula.

Suppose mc? is the energy of a particle. Of course we can also express it as a wave, ie

hc
— — mCZ

hy = =
v 2nr

If this energy is rotating at the speed of light around the z-axis on a spherical shell of radius r, the

spin angular momentum can be found as

h
J=mrc= 27Wcrc =h

It can be seen that this is the angular momentum of the photon. However, consider the symmetry
between electrons and protons. Its spin angular momentum is only half that of a photon. Thus we
radius can find that the radius of this boundary surface is

=— (15)

Then this 7. can be seen as the boundary between imaginary spacetime and real spacetime formed
by particles with mass or energy m. Particles smaller than this boundary, we cannot detect its. A
particle larger than the boundary, we think it has an internal structure.
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3.1.3 Structure of particles

Considering the requirements of symmetry, the particles we can currently see in real spacetime
should also have a corresponding particle in imaginary spacetime. This is determined by the
supersymmetric Maxwell equations (1~8). From these two sets of equations, it can be seen that the
electric and magnetic fields are perfectly symmetrical. Since the electric field can form various
elementary particles, the magnetic field should also be able to form the corresponding particles.

This allows us to assume that the energy of an elementary particle must consist of two parts. One
part is the energy in real spacetime, and the other part is the energy in imaginary spacetime. This
can achieve a more perfect symmetry.

Particle energy consists of two parts, based mainly on the following facts:

First, from the energy formula of relativity, the rest mass and the energy of motion are two different
dimensions. These two different dimensions can be represented by the Dirac equation.

Second, there is a switchable relationship between mass and energy. That is, the intrinsic properties
of mass and energy are exactly the same. From Einstein's field equations, both mass and energy can
cause the curvature of space-time. In other words, the effects of the two on space-time are consistent.

Therefore, we can make a reasonable assumption that mass is actually the energy of imaginary
spacetime. In this way, we can establish an equation for the mass-energy relationship between
electrons and protons. namely

E; = (meCZ)Z + Ee2 (16)

E, = (mpcz)2 +E)? (17)

11

The m, and m, are the masses of electrons and protons, respectively. E, and E, are the

electric field energies of electrons and protons, respectively.

From this formula, we can also see that if the electrostatic field of electrons and protons has energy,
then from the above formula we can also reasonably assume that the mass of electrons and protons
may come from the static magnetic field energy of the particle magnetic monopole corresponding

to imaginary spacetime.

Then we can also consider symmetry, which states that the total energies of electrons and protons
should be equal. namely

So if m, # m,, then
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P
and
myc? = E,
Considering:
m, > m,

So the total energy of each particle is approximately equal to:
E =~ myc?

In this way, combined with Equation (15), we can solve for elementary particles such as electrons
or protons, the interface between imaginary spacetime and real spacetime is about the radius

h
T, = ~ 2.10309 x 10~ %m (18)
2m,c

If the elementary particles that make up all matter have such symmetry. Then we can think of this
boundary radius 7. as a constant suitable for all particles. That is, if a particle is smaller than this
radius, its radius will be in imaginary spacetime. Particles larger than this radius will be located in
real spacetime. The radius of a particle located in imaginary spacetime is undetectable. The radius
of particles located in real spacetime is detectable. Since there is a detectable radius, because the
particle has a variety of parameters such as mass, magnetic moment, spin, and isospin in addition to
electric charge, it is natural to further divide its internal structure according to the requirements of

various symmetry.

If the charge of a particle is evenly distributed over a spherical shell, we can calculate its electrostatic
field energy as

62
E = (19)
8mer

In this way, according to the above formula, the electrostatic field energy of the proton can be

calculated as:

e 2
E, = = 2 20
P 8mer, Me€ (20)

The electromagnetic radius of the proton is

2

> ~ 1.4089924 X 1075(m) (21)

r,=———"
P 8mem,c
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The electromagnetic radius of electrons is:

2

= ——— ~7.6736127 x 1071°(m) (22)
81T£mpc

re
It can be seen that the electromagnetic radius of an electron is much smaller than 7, interface radius,
so its internal structure cannot be measured. This is consistent with current experimental

measurements.

The radius of the proton is larger than the interface radius 7., so its electromagnetic radius will be
detected. Combined with other parameters, a more complex model of the internal structure of the
proton can be constructed. For example, the quark model of hadrons and so on.

In this way, according to how many times the mass of the particle is that of an electron or proton,
we can roughly estimate the electromagnetic radius of other particles. Table 2 shows the

electromagnetic radii of eight particles.

Table 2. The electromagnetic radius of some particles

Radius name Values (1)
r. 2.10309 x 10716
Electron and electronic neutrino 7.6736127 x 1071°
Muon (¢) and Muon neutrino 1.586660 x 10716
Tau (r) and Tau neutrino 2.668230 x 10715
Proton and neutron 1.4089924 x 10~1°

As can be seen from Table 2, the electromagnetic radii of electron, Muon (u) and corresponding
neutrinos are less than 7, so the electromagnetic radius of these particles has no observable physical
effects. This also means that there are no other structures inside these particles. The available
experimental data also show that the electron and Muon have no internal structure.

The electromagnetic radii of proton, neutron, Tau (z) and Tau neutrino are greater than 7, which
means that the electromagnetic radii of these four particles are greater than the imaginary spacetime
electromagnetic radius boundary, so these four particles may have internal structures. Among them,
proton and neutron have been shown to be composed of quarks, and 7 can decay into hadrons
composed of quarks.

However, the currently measured mass of protons can actually be divided into two parts. Part of it
is electromagnetic mass, and the other part is the isospin mass of the proton. In this way, we can
multiply by a factor g to reflect the change in electromagnetic radius due to the strong interaction.

namely

since
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gr, ~ 14089924 x 107'5(m)
Substituting the experimental value of 0.84fm, it can be obtained

1.4089924 x 1015
9% T 08ax10-15

~ 1.6774

Then we can get
myr =~ 0.5962m,,

Perhaps this is the true electromagnetic mass of protons.

3.2 Dark matter turbulence and charge quantization

3.2.1 Electromagnetic field vortex and charge quantization

The generation of turbulence in dark matter fluids means that the electric and magnetic fields of
dark matter fluids are separated to form a vortex structure of fluids. Such a vortex structure is
manifested in countless electric and magnetic field vortex tubes.

We can obtain the standing wave solution of electromagnetic waves through the charge quantization
conditions envisaged by Dirac. This standing wave solution corresponds to the vortex in the fluid.
Each vortex connects positive and negative charges or magnetic charges together to form the
elementary particles that make up the matter world. The structure of the vortex tube can be done in
this way with the Dirac singular string. A Dirac singular string resembles an infinitely long solenoid.

Since there are two space-time, such a singular string needs to have two, one in the imaginary
spacetime is formed by the magnetic current, the singular string will generate electrons and protons
at the real spacetime at both ends. The other, located in Real spacetime, is a singular string formed
by the rotation of an electric field. The Singular string will generate two magnetic monopoles in
Imaginary spacetime.

In order to form a magnetic monopole in a imaginary spacetime, this requires a singular string
formed by an electric field rotational current in the real spacetime. It needs to meet the conditions
for the Dirac's quantization of charge to ensure that the singular string will not be observed in real

spacetime.

The magnetic currents that form the electric charge, the Singular string, follow similar quantization
conditions, ensuring that the existence of the Singular string cannot be measured in Imaginary
spacetime.

The rotating electric field that forms the magnetic monopole is located at the location of electrons
and protons. Due to the small radius of electrons, the electric field rotates relatively quickly, possibly
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exceeding the speed of light. If the proton radius is relatively large, the rotation speed of the electric
field is relatively small. In this way, the spin angular momentum generated by the spins of two
electric fields is equal.

Of course, the spin of this electric field can also generate observable magnetic moments in real
spacetime. But the magnetic moment itself does not carry energy, which is different from the

magnetic monopole.
3.2.2 Flaws in the Dirac charge quantization model

The model of Dirac's charge quantization is relatively perfect, but there are some problems, and
these flaws are mainly manifested

First, there is no definitive experimental evidence for the existence of magnetic monopoles, and the
existence of magnetic monopoles is a necessary condition for the Dirac quantization of charge.

Second, the Dirac quantization of the charge only describes the magnetic monopoles produced by
the rotation of the electric field. If the electric and magnetic fields under consideration are
symmetrical, since the rotation of the electric field can produce magnetic monopoles, the rotation
of the magnetic field should also be able to generate electric charges. To solve this problem,
Schwinger's two-string singular potential can be used. The two-string singular potential solves the
problem of both magnetic monopoles and electric charges exist at the same time.

Third, the Dirac charge quantization condition only tells us why the existence of singular strings
cannot be observed, but if there are still singular strings in the universe that do not meet the
requirements for charge quantization, can these singular strings that cannot be quantized by charge
be measured? And if you can't answer this question, it means that you can't explain how Dirac's

strange strings are produced.

3.2.3 The essence of a singular string is a fluid vortex

Since there is spin in the electric fields of both electrons and protons, we can further assume that
this singular string is actually spinning as well. This forms a "vortex tube" similar to a vortex in a
fluid. Then we can use some methods of fluid mechanics to deal with electrons and protons, and
their corresponding magnetic monopoles.

3.2.4 Structure of electromagnetic field vortex tubes

Consider that in the universe, the number of positive and negative charges is exactly equal. This
also means that the number of electrons and protons is exactly equal. Therefore, we can think of
electrons and protons as two properties of a physical agent. More specifically, electrons and protons
can be connected to each other with a single string. Since this string cannot be observed, Dirac called
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it a "singular string". In this way, whether in real spacetime or imaginary spacetime, we cannot
observe the existence of singular strings. Only individual electrons and protons are actually
observed.

If we consider that this singular string is the vortex in the fluid, then the spin of the electric field or
magnetic field is the vortex motion of the fluid. It's just that unlike the fluids we are familiar with,
the structure of this electric or magnetic field vortex is simpler. The fluid equations that describes
the motion of an electric or magnetic field in such a vortex tube is Maxwell's equations.

3.2.5 Quantization of magnetic monopoles of Schwinger's singular

strings

If the singular string between electrons-protons or magnetic monopoles is regarded as vortex tubes
in fluid mechanics, then these vortex tubes are similar to coils, and if they are rotations of electric
fields, magnetic fields can be generated at both ends, forming magnetic charges or magnetic
monopoles. If the magnetic field rotates in it, an electrostatic field can be generated at both ends,
forming an electric charge. Then, through the quantization conditions of Schwinger's two-string
singular potential, the relationship between the rotation of the electric field and the magnetic charge
of the magnetic monopole can be calculated.

For electrons, if its electromagnetic radius is a, the magnetic induction intensity generated by spin
is calculated as B = ui/2a

where i is the current intensity and y is the magnetic permeability in a vacuum.
Then

pi pew pempatw
T 2a 2a2n 2a 2ma®m,,

If we consider the spin angular momentum of electrons
2, —
myatw =z

In elementary particle model based on Imaginary spacetime, an electron is a complex of the
magnetic monopole of Imaginary spacetime and the electrostatic field of electrons in Real spacetime.
Therefore, suppose that the spin of an electron is generated by the rotation of the magnetic
monopoles in Imaginary spacetime. Considering the symmetry, it can be known that the mass
brought by the magnetic monopole of the electron is equal to the mass of the proton.
Correspondingly, the mass brought by the magnetic monopole contained in the proton is equal to
the mass of the electron.
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" 2a 4ma’m,

If the vortex tube of the electric field will form a magnetic monopole at both ends, the magnetic

field strength of the magnetic monopole is

19
41 a?

So

B eh
Zamp

9p

The Dirac charge quantization condition is

nh
€Jde = 7

However, if both charge and magnetic monopole are considered, Schwinger charge quantization

condition need to be used, i.e

2nh
€fe = u
So
_e’h 2nh
€9e = 2am, u
Considering
am, = bm,

where b is the electromagnetic radius of the proton.

And

8mem,c?

Therefore
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It can be seen that the conditions for quantization of the charge are automatically satisfied. This
automatic satisfaction also means that there can be no charge without quantization. That is, if an
electric field or magnetic field is formed in a vortex, the charge or magnetic charge at both ends of
the vortex must be quantized.

In this way, the vortex connected between electrons and protons is not visible. The same calculation
can be done for magnetic monopoles in Imaginary spacetime. Eventually, we can find that the
singular strings of magnetic monopoles connected to each other in Imaginary spacetime are also
unobservable.

4 Laminar flow of dark matter

4.1 Conditions for turbulent flow in dark matter fluids

If dark matter is regarded as a fluid, the fluid has a viscosity coefficient u. If the velocity of dark
matter flow is v, the Reynolds number can be calculated as:

Re ="— (23)

The condition for dark matter to form turbulent flow is that the Reynolds number is greater than a
certain critical value. The current critical value of the Reynolds number in the matter world is 3200.
It can be seen from formula (23) that the Reynolds number of the dark matter fluid is mainly related
to such factors, including the density of the dark matter fluid, the diameter of the channel through
which the dark matter fluid flows, the viscosity coefficient of the dark matter fluid and the velocity
of the dark matter fluid.

For example, as the viscosity coefficient of dark matter fluid increases, the dark matter fluid is less
likely to form turbulent flow. The faster the flow of dark matter, the easier it is to form turbulence.
Of course, the denser the dark matter, the easier it is to form turbulence.

4.2 Viscosity coefficient and gravitational constant of dark

matter

An important parameter in the dark matter fluid is the viscosity coefficient of the dark matter fluid.
The viscosity coefficient of dark matter fluid is mainly the interaction between dark matter
molecules. This can be explained by the van der Waals constant a. In the van der Waals equation:
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(v + %) (v—b) = kT (24)

The larger the constant a, the larger the viscosity coefficient. therefore:
Uxa

or
u=ka

Of course, if we assume that all dark matter in the universe exists uniformly, the viscosity coefficient
should be the same, which can be regarded as a constant. But if we consider that dark matter fluids
also have the same thermodynamic properties as the objects we know today. That means that the
viscosity coefficient of the dark matter fluid should be related to the temperature and pressure of the
dark matter fluid. Generally, the higher the temperature of the fluid, the lower the viscosity
coefficient.

There is already some evidence that dark matter is affected by gravitational interactions.
Gravitational interactions lead to stronger gravitational interactions as dark matter piles up. This is
one reason dark matter becomes less stable. Therefore, we can assume that the interaction between
dark matter molecules is directly related to the gravitational interaction. If this assumption is true,
it means that by calculating the change in the viscosity coefficient of the dark matter fluid, we can
also calculate the change in the gravitational constant.

We can express such a relationship as a function. First of all, for the interaction force between dark

matter molecules, there are:

a=f(G)

In this way, the viscosity coefficient of the dark matter fluid is also a function of G, which can be

expressed as:

n=kf(G)

We further assume that if the viscosity coefficient of the dark matter fluid is a monotonically
increasing function of G, it means that the larger the G, the smaller the Reynolds number, and the
less likely it is to form turbulent flow.

Considering that if dark matter is distributed in the entire universe, even in the solar system, if the
temperature distribution is uneven, it may cause fluctuations in the gravitational constant. And if we
analyze what factors cause the uneven temperature distribution of dark matter, we should be able to

calculate fluctuations in the gravitational constant.
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4.3 Inequality of inertial force and gravitational force

If we consider that dark matter is a more macroscopic state of matter, and gravity is limited by the
speed of light of gravitational waves, gravity is actually a microscopic force on the scale of the
entire universe. If there is a force in dark matter that is more macroscopic than gravity, that force
can also be equivalent to another inertial force. In this case the inertial force will not be equivalent
to Newtonian or relativistic gravitational force. Perhaps under the influence of this more
macroscopic dark-gravity, we can find cases where the equivalence principle of general relativity
fails.

Considering this dark-gravity should be able to cause dark matter to realize the overall motion of
the cosmic scale, such as the flow of dark matter. The range of this force should be very large. Of
course, the dark-gravitational wave formed by this force naturally propagates faster than the speed
of light. Of course, since the interaction occurs on the macroscopic scale of the universe, this dark-
gravity should be a very weak interaction.

In this way, galactic matter operates on a more macroscopic scale, and dark matter has at least two
interactions. One is the interaction between dark matter molecules and atoms. This interaction is
very similar to electromagnetic interaction. The intensity of action is very strong, but because it does
not have a cumulative effect. As described in Section 2.3.2, this interaction between dark matter
molecules should be produced by positive and negative fieldon. It cannot directly cause the motion
of dark matter on a cosmic scale. And more fieldons are combined together to form the aggregation
of dark matter, then a dark-gravity can be formed at this time. This kind of dark-gravity is the very
weak force that can constrain the motion of the entire dark matter fluid, but the action distance is

very long.

The interaction between positive and negative fieldon can be represented by Figure 4.

@ VIO

Positive fieldon Negative fieldon

Figure 4. Interaction between fieldons

The figure shows that in the microscopic state, there is an interaction between two fieldons of
opposite signs. The interaction between fieldons with opposite signs is mainly accomplished by
exchanging dark waves. The cause of dark wave is different from the cause of electromagnetic wave.
The formation of dark matter waves is mainly formed by the oscillation of the dark matter field,
which is like the oscillation of electric or magnetic fields to form electromagnetic waves. The
formation of electromagnetic waves is caused by the mechanical vibration of fieldons, which is
similar to the oscillation of ions in solid state physics to produce phonons.
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Dark waves should be limited by the maximum velocity in dark matter. That is to say, we should
also be able to apply the knowledge of relativity to deal with the laws of physical motion in the dark
matter world. It’s just that the propagation speed of a dark wave is much faster than the speed of
light.

The main difference between sound waves and electromagnetic waves is the difference in wave

speed. For sound, its propagation speed is:
vs = 340m/s
And the propagation speed of electromagnetic waves is
c =3x10%m/s

There is a very simple way to estimate the speed of dark waves. Since the speed of light is about
one million times faster than the speed of sound, it can be guessed that the speed of dark waves
should also be one million times the speed of light. which is

¢ 6
vy =—Xc = 10°
US

It can be guessed that the propagation speed of the Dark wave is approximately
vy = 3 X 10¥m/s
It is about 0.03 light-years away in one second.

This speed seems to be quite large, but compared to the entire universe, it is not very large. For
example, based on the diameter of 100,000 light-years, it takes 925 hours for the dark wave to
traverse the entire galaxy, which is about 2.5 years. This is also a long time. By Comparing to the
14 billion light-years of the universe we know now, it will take 14,000 years to travel through the
universe for dark waves. Perhaps in addition to the dark wave, there will be higher-speed waves
traveling through the universe, so that the integrity of the entire universe can be better maintained.

From the above analysis, we can get some important characteristics of dark wave, including the

following aspects:

1. Super speed of light. Just like sound waves propagate in the medium, electromagnetic waves are
excited. The speed of electromagnetic waves is far supersonic. Therefore, the dark wave radiation
in dark matter will inevitably exceed the speed of light.

2. The propagation hypothesis of dark wave is also quantized, so dark wave is actually the
propagation of dark wave quantum. The dark wave quantum is the intermediary particle of the

interaction between dark matter.

3. To form a complete structure, dark matter needs to interact. This interaction allows static dark
183



matter to gather together. Taking into account the super-luminous nature of the dark wave quantum,
it means that two resolvable dark matter at extremely long distances can interact with each other.

4.4 Dark matter flow and turbulence in the universe

With the previous assumptions of dark wave and dark-gravitational wave, then we can have a more
intuitive picture of the dark matter fluid in the universe. Considering that it is more appropriate to
adopt a closed four-dimensional model of the entire universe, this is similar to the surface of the
earth on which we humans live. The flow of the entire atmosphere and ocean on the earth's surface
is a cyclic circular motion. Then the dark matter in the universe is basically such a circular motion.
The only difference between it and the surface of the earth in the universe is that the universe is a
four-dimensional space-time, while the surface of the earth can be approximately regarded as a
three-dimensional space-time. The ultra-long-range effect of the considered dark-gravity is very
weak, so the flow of dark matter is mainly restricted by the dark-gravity. Therefore, in the fluidity
of the entire dark matter flow, the possibility of a spiral vortex structure similar to the atmospheric
flow is relatively high. What constrains this vortex structure is the limitation of dark-gravity. This
dark-gravity restriction results in a cosmic-scale Coriolis force constraining the flow of dark matter.

Fig. 5 assumes that the flow of dark matter throughout the universe is a giant vortex.

Universe
Turbulence
Or small universe

0 orce

Dark matter vortex

Fig. 5. The Dark flow and Turbulence

As can be seen from Fig. 5, in the entire universe, Dark flow is a huge vortex. And somewhere in
the vortex, there is turbulence due to too fast flow. What these turbulences represent is a galaxy.

If Dark flow also conforms to the laws of thermodynamics. Then Dark flow is mainly affected by
thermodynamic parameters such as temperature and pressure. On the periphery of Dark flow, the
flow velocity is very fast, which makes it easier to form turbulent flow on the periphery of Dark
matter vortex. Each turbulent location can be thought of as a miniature universe. The appearance of
turbulence leads to uneven temperature and pressure distribution in Dark flow, which leads to the
appearance of countless Dark Typhoons locally. And a Dark Typhoon can be regarded as a galaxy.
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4.5 Estimate some parameters of dark matter flow based on

existing cosmic observations

Of course, because the Milky Way is too large for humans, the various cosmic parameters we have
now are actually very similar. It can only be the result of an estimate, and the error of the estimate
will be quite large.

The idea of the whole estimation is as follows. First of all, we think that the energy of dark matter
turbulence mainly includes translational kinetic energy and pulsation kinetic energy. Translational
kinetic energy is the state in which dark matter fluids flow without creating turbulence. And once
the turbulence is generated, there will be pulsations of the dark matter fluid, and this pulsation also
carries energy. Therefore, if there is turbulent pulsation, part of the energy will be absorbed, resulting
in a decrease in the translational kinetic energy of the fluid.

At present, there have been some estimates of the overall mass of the Milky Way, and the reliability
of these estimates is still relatively high. Therefore, we can estimate some important parameters of
the dark matter fluid from the mass of the Milky Way. Considering that in the theory of relativity,
we have equalized mass and energy, the mass of the Milky Way actually reflects the pulsating energy
of the turbulent dark matter fluid. This is what we can directly observe.

The translational energy of dark matter fluids is something we cannot observe, but these
translational energies also have an effect on the pulsating energy, which is the effect of dark matter
on the motion of galaxies. It can also be seen from this that there is indeed a Newtonian gravitational

interaction between dark matter and matter.

At present, the proportions of dark matter, dark energy, etc. we estimate in the entire universe vary
greatly. Here, dark matter and dark energy account for 95% of all matter for calculation. This means
that the total mass of the Milky Way actually reflects about 5% of the energy of the dark matter fluid,
from which we can estimate the total mass and energy of the dark matter that drives the flow of
visible matter in the Milky Way or the entire Milky Way.

Assuming that in a certain cosmic region, the volume is V, the volume of turbulent flow is V7, and

the volume of the remaining advection is V,. Then
V=V,+Vr (25)

From a macroscopic level, the overall energy density of dark matter should be uniformly distributed.
therefore

= Const.

<=

p:

The translational kinetic energy of all dark matter fluids is reduced due to turbulent pulsations that
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absorb some of the energy. It is assumed that the translational kinetic energy of turbulent flow is

equal to that of normal fluid. therefore:
E=E.+E, (26)
Where E,, is the pulsating energy.
Applying it to the motion of galaxies, in this formula E, corresponds to the mass of the Milky Way.

This is done by:

1
E =5 Mv? (27)

where M, is the total mass of dark matter. Before the turbulence is generated, the velocity v of the

dark matter flow.

After the turbulent flow is generated, the translational kinetic energy of the dark matter drops to vy,
so in the dark matter flow that generates the turbulent flow, the translational kinetic energy in it

becomes

— 1 2
Ek —EMdUk (28)

It is obvious that v, < v. This is because a part of the translational kinetic energy before the

turbulent flow is not generated is consumed as the pulsating kinetic energy E, of the turbulent flow.
According to the calculation formula of Reynolds number:

pvD pD
R =—=—v=%kv 29
=TT (29)

The critical value of Reynolds number is
R. = 3200
This can be calculated

3200
v>— (30)

The formation of turbulent flow proves that the flow rate has just reached the critical point. therefore

3200
v~ (3D
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Considering the mass of the Milky Way is (Fragione and Loeb, 2017):
My = 1.5 x 102Mg, (32)

If we assume that the matter in these galaxies is all the pulsating energy of the turbulent flow of
dark matter. but

E, = Myc? = 1.5 X 10'2Mc? = E — 2E, (33)

From this it can be calculated
1
E —2E, = EMd(vz —v) =15X% 1012M@c2 (34)
Therefore:
1 2
EMd(vz —vf) = 1.5 X 1012 Mg c?

3.0 X 1012Mg 2
My = (35)

2_,,2
vZ —vp

Calculated according to the speed of the Milky Way of 700km/s, that is
v, = 700km/s (36)

This can be calculated
k~——= 46 (37)

Considering that various estimates are actually very different, here is calculated based on the fact
that dark matter (including dark energy) accounts for 95% of the total energy (mass) of the universe,
and the dark matter energy that drives the Milky Way is

_15x 1012

d= WM@ =3X 1013M® (38)

In this way, the flow velocity of the dark matter flow without turbulence can be calculated as
v?2 =0.1c2 + v} (39
therefore

v= /0.102 + vZ ~ 10°km/s (40)
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Although this speed is large, the maximum speed of dark matter is lower than the speed of light, so
we can still use approximate methods to calculate the kinetic energy of this fluid.

With the above calculation results, we can calculate some other parameters. According to the
diameter of the Milky Way of 100,000 light-years and the mass of the Milky Way, we can calculate
the density of the dark matter flow as

_ My 15x10M,

=5-=7 = 2.87 X 1073 (Mg/ly®) (41)
M Zmx 500003

p

Converted to the units of kg and s, there are
p=6.77 x 1072 (kg/m3) (42)

Among them, M)y is the mass of the Milky Way, and the calculation of Vs considers that the
distribution of all matter in the Milky Way (including visible matter and dark matter) is a sphere.

In addition, from the diameter of the Milky Way, which is 100,000 light-years, and the distances
between the Large Magellanic Galaxy and the Small Magellanic Galaxy next to the Milky Way and
the Milky Way, we can estimate that the diameter of the turbulent flow tube is about D = 300,000
light-years.

Combining Equation (29) and Equation (31) in this way, we can estimate the viscosity coefficient
of the dark matter flow as

pD
7000007 ~ 3200 (43)

which is

700000pD _ 700000 X 6.77 X 10721D
H~¥300 3200

~ 4200(Pa - s) (44)

The viscosity coefficient is relatively large, which may be related to the faster speed of dark matter.

5 Conclusions

At present, in the process of studying the laws of the universe, the use of fluid models to solve
cosmic problems has become a trend and has received more and more attention. Including the fluid
numerical simulation of the CMB, but also the simulation of the fluid dynamics of the black hole
model, and so on. Of course, all of these existing results are basically for visible matter. The fluid-
like properties produced by visible matter are essentially caused by the flow of deeper dark matter
fluids.
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From the analysis of this paper, dark matter fluids mainly include two flow modes: laminar flow
and turbulent flow. In Real spacetime, we mainly observe various matter phenomena through the
gravitational effects caused by energy, and the generation of this energy in Real spacetime is mainly
based on the interaction of electric charges. This results in magnetic monopole interactions and dark
laminar flow not being observable in Real spacetime.

However, if the fluid of these dark matter can carry the corresponding energy and affect the visible
matter in the real spacetime, the energy effect of the dark matter can also be observed in the real
spacetime. Among them, the energy form of magnetic monopoles is mainly represented in real
spacetime in the form of rest mass. The energy carried by the laminar flow of dark matter can form
gravitational effects similar to gravitational lensing in the large scale of the universe.

The analysis of this paper argues that dark matter turbulence is the basic cause of real spacetime and
imaginary spacetime. Due to the turbulence created in the dark fluid, a dissipative structure of
energy is formed. This dissipative structure of energy is mainly produced by the vortex of dark
matter fluids. The vortex of the dark matter fluid creates a large number of vortex tubes. Each vortex
corresponds to a singular string in the quantization of Dirac’s charge. At both ends of these vortex
tubes in the form of exotic strings, positive and negative charges and positive and negative magnetic
monopoles are formed. Of course, because the conditions for quantization of charges can be
automatically met, these singular strings cannot produce observable physical effects in real
spacetime, and therefore cannot be observed. This can be used to explain the formation of
elementary particles, as well as the interactions between elementary particles.

Of course, from the perspective of fluid mechanics, the dark matter fluid must have a corresponding
viscosity coefficient inside. This viscosity coefficient may still be relatively large on the cosmic
scale, which also leads to dark matter fluids that can only produce turbulence when the flow velocity
is relatively high, forming the real spacetime matter we can observe. From some known data, we
can roughly estimate the viscosity coefficient of dark matter fluids to be about u=4200 (Pa-s)

Although the viscosity coefficient error estimated in this way is relatively large, it can still give us
a more intuitive feeling to a certain extent, and then understand some basic properties of dark matter
fluids.

Then, by analyzing the more microscopic structure of the dark matter fluid, we found that the dark
matter fluid should be composed of more microscopic particles. In this paper, these microscopic
particles that make up dark matter fluids are called fieldons. This fieldon has two symbols, positive
fieldon and negative fieldon. In this way, we can associate dark matter fluids with the fluid
mechanics or solid state physics we are familiar with. The vibrations of dark matter molecules
produce electromagnetic waves, which travel at the speed of light, similar to the propagation of
sound in fluid mechanics or solid mechanics. The microscopic motion of the dark matter field
formed by the fieldon produces dark matter waves. Since we know very little about the nature of
this dark matter wave, the ratio of the propagation speed of electromagnetic waves and sound is
used in this article to estimate the speed of dark matter waves. The results of this paper suggest that
the velocities of dark matter waves may reach v; =~ 3 X 10*m/s

If such a speed estimate is correct, it means that there are still signal propagation speeds far beyond
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the speed of light in the universe, and such dark matter waves have become the best choice for
interstellar signal communication in the future.

Another important contribution of this paper is to divide the matter in the universe, including dark
matter and visible matter, into a hierarchical relationship. Such a hierarchical relationship does not
exist in existing physics, including general relativity and so on. This hierarchical relationship is
important because it allows us to see the relationship between dark matter and visible matter, rather
than studying dark matter on top of the visible matter as it is now.
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A dark matter fluid model based on virtual

spacetime

Abstract

This paper constructs a model of the universe based on the flow of dark matter fluids in
space-time in the universe, the model analyzes the hydrodynamic equations of dark matter
fluids and the composition of dark matter fluids. It is also pointed out that the flow of dark
matter fluids can be divided into two states: laminar flow and turbulent flow. The laminar flow
of dark matter fluids is the main component of dark matter in the universe at present. The
turbulence of dark matter fluids forms two symmetrical space-time. One is observable real
spacetime, and the other is unobservable virtual spacetime. Virtual Spacetime is also part of
dark matter. In dark matter turbulence, vortex structures of fluids can be formed. When
vortexes of electromagnetic fields are formed, electrons, protons and magnetic monopoles
are produced. Vortexes of electromagnetic fields will be able to automatically satisfy the
conditions for Dirac's quantization of charge. Finally, this paper gives a hierarchy of matter in
the universe.

1 Introduction

In my work last year, I envisioned a fluid model of dark matter [!]. This fluid model is composed
of dark matter atoms, molecules, etc., and finally forms a dark matter fluid. Following this model,
I tried to calculate the viscosity coefficient of dark matter fluids and the effect on the movement of

galaxies 2],
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Now I have a new idea by reflecting on the virtual spacetime physics 1. Perhaps the structure of
dark matter fluids is simpler than I originally thought. The basic composition of dark matter fluids
may be electromagnetic fields. It's just that in the absence of energy input, dark matter fluids will
be very stable, forming fluid structures that cannot be observed in our current physical world. But
once energy is entered, it causes turbulence in dark matter fluids. The formation of this turbulence
will form a separation of electric and magnetic fields on the microscopic structures of the dark
matter fluid, and then form a vortex structure of the fluid. This vortex structure is the singular
string ™ in the model of Dirac's quantization of charge. With this vortex structure, I have been able
to calculate the mass ratio of electrons and protons and analyze the reasons why cause these mass

differences 1. This also brings confidence to the establishment of new dark matter fluid models.

2 Fluid equations and turbulence for dark matter
fluids

2.1 Dark matter fluid equations

It can be described using Maxwell's equations B that span two space-times. In fact, Maxwell's

equations are fluid equations.

With the addition of the description of virtual spacetime magnetic fluids, Maxwell's equations

spanning two space-time can more effectively describe this duality of dark matter fluids.

The Maxwell equations in three-dimensional space are

V-F=p,
V-Gg=0
% F——a—G
XFr = ay
dF
VxG—ay+]e

Some common parameters are used here. Thereinto
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pe_\/_g
Je =W
F =+¢E

In addition, x, y is used to represent the time in virtual spacetime and real spacetime. I"and 1,

represent differential operators in Real Spacetime and Virtual Spacetime, respectively.

With these very symmetrical Maxwell's equations, multiple wavefunction solutions can be obtained.
At present, the electromagnetic solution has been fully confirmed and applied.

2.2 Laminar and turbulent flow of dark matter fluids

If the dark matter fluid is in a laminar flow state, the electric and magnetic fields in the dark matter
fluid are compounded. It cannot be observed in both space-time at this time. But considering that
the dark matter fluid is in flow, the dark matter fluid should also be able to absorb energy and
accelerate the speed of the fluid.

The absorption of energy also means that it should be able to produce a gravitational effect. This
may be the source of the currently observed gravitational phenomenon of dark matter in the universe.
It deserves further in-depth analysis.

However, if the dark matter fluid absorbs energy, the flow of the fluid is disturbed, resulting in the
separation of the electric field or magnetic field in the fluid, then it corresponds to the propagation
of electromagnetic waves in the dark matter fluid.

From the solution of Maxwell's equations, the wave equation of electromagnetic waves is the most
important solution. Therefore, electromagnetic waves reflect the fluctuation phenomenon of dark
matter fluids. The fluctuation of this fluid is similar to the propagation of sound in the fluid, capable
of transmitting energy. Electromagnetic waves do not cause energy dissipation during propagation,
so this is just a property of dark matter fluids transmitting oscillating signals.

However, if the input of energy causes the dark matter fluid to vortex, this will lead to the
phenomenon of energy dissipation. This also means that the dark matter fluid has a turbulent

phenomenon.

Given that the structure of dark matter fluids is relatively simple, the turbulence formed mainly
occurs in the form of electromagnetic vortex tubes. These electromagnetic vortexes make up the
elementary particles in Real spacetime and Virtual spacetime: electrons, protons, and magnetic

monopoles.
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Dark matter fluids should be viscous. This viscosity affects the formation of turbulence. If the
viscosity of the dark matter fluid is relatively low, turbulence can be formed when the dark matter
fluid flow rate is not very large. If the viscosity of the dark matter fluid is relatively large, turbulence
needs to be formed when the flow velocity of the dark matter fluid is relatively large.

Considering that the current speed of the solar system in the Milky Way reaches nearly three hundred
kilometers, and the entire galaxy may travel at a speed of seven hundred kilometers, the viscosity
coefficient of dark matter fluid should be relatively large.

If we assume that dark matter occupies 95% of the entire universe, and gravity is the cause of dark
matter viscosity, then through the calculation of paper [/, we believe that the viscosity coefficient
of dark matter fluids can be achieved

U = 4200(Pa-s)

In contrast, the viscosity coefficient of water at 27 °C is 0.85 X 1073Pa s

2.3 Electromagnetic field vortex and charge quantization

The generation of turbulence in dark matter fluids means that the electric and magnetic fields of
dark matter fluids are separated to form a vortex structure of fluids. Such a vortex structure is
manifested in countless electric and magnetic field vortex tubes.

We can obtain the standing wave solution of electromagnetic waves through the charge quantization
conditions envisaged by Dirac. This standing wave solution corresponds to the vortex in the fluid
[], Each vortex connects positive and negative charges or magnetic charges together to form the
elementary particles that make up the matter world. The structure of the vortex tube can be done in
this way with the Dirac singular string. A Dirac singular string resembles an infinitely long solenoid.

Since there are two space-time, such a singular string needs to have two, one in the virtual spacetime
is formed by the magnetic current, the singular string will generate electrons and protons at the real
spacetime at both ends. The other, located in Real spacetime, is a singular string formed by the
rotation of an electric field. The Singular string will generate two magnetic monopoles in Virtual
spacetime.

In order to form a magnetic monopole in a virtual spacetime, this requires a singular string formed
by an electric field rotational current in the real spacetime. It needs to meet the conditions for the
Dirac's quantization of charge to ensure that the singular string will not be observed in real spacetime.

The magnetic currents that form the electric charge, the Singular string, follow similar quantization
conditions, ensuring that the existence of the Singular string cannot be measured in Virtual
spacetime.

The rotating electric field that forms the magnetic monopole is located at the location of electrons
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and protons. Due to the small radius of electrons, the electric field rotates relatively quickly, possibly
exceeding the speed of light. If the proton radius is relatively large, the rotation speed of the electric
field is relatively small. In this way, the spin angular momentum generated by the spins of two
electric fields is equal.

Of course, the spin of this electric field can also generate observable magnetic moments in real
spacetime. But the magnetic moment itself does not carry energy, which is different from the

magnetic monopole.

Since the magnetic charge coexists with the electric charge, it is necessary to use the Schwinger

charge quantization condition, ie

After the calculation of the magnetic monopole magnetic charge [°! generated by the rotating electric
field, the quantization conditions described above can be found

n=1

This shows that the conditions for quantization of the charge are automatically satisfied. In this way,
the vortex formed between electrons and protons is not visible.

3. Structure of dark matter fluids

3.1 Fluids composed of electric and magnetic fields

By observing electromagnetic waves, we can find an interesting phenomenon, that is, the electric
and magnetic field oscillations in electromagnetic waves are symmetrical. That is, once the electric
field oscillates, the magnetic field also oscillates in the same phase. Electromagnetic waves carry
energy, which means that the basic reason for the separation of electric and magnetic fields when
energy occurs. If no energy is present, the electric and magnetic fields will be a complex body. This
may be the true state of the vacuum.

Therefore, we can further assume that the universe is full of dark matter fluids, which are a complex
of electric and magnetic fields without being disturbed by energy. Therefore, if no energy enters,
the dark matter flow will be very smooth and unobservable.

But if there is an energy input, there are two possible scenarios, the first is to increase the speed of
the dark matter fluid. But this does not create turbulence, in the second case it does. Since turbulence
consumes additional energy and is a dissipative structure, turbulence will be able to be observed,

forming the visible matter world we now have.

According to the above assumptions, the turbulence of dark matter fluids is essentially the separation
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of electric and magnetic field flows, which in turn leads to quantization in the form of electric or

magnetic charges. This is what we see as electrons and protons.

The formation of turbulence in dark matter fluid is related to the flow rate of dark matter fluid and
the viscosity of dark matter fluid. If the flow rate of the dark matter fluid is too fast, or the viscosity
of the dark matter fluid is not high enough, it is easy to produce turbulence. For the viscosity

coefficient of dark matter fluids, I estimated it in [2].

Fig. 1 shows the contrast between the electromagnetic waves formed by the separation of electric
and magnetic field oscillations and the turbulence of dark matter fluids.

Electron

Dirac’s singular string

Proton

Electromagnetic wave Vortex tube

Fig. 1. EM wave and turbulence of dark matter fluids

3.2 Microstructure of dark matter fluids

Obviously, if the dark matter fluid can propagate electromagnetic waves, then the dark matter fluid
must have a finer structure, so as to meet the needs of electric and magnetic field oscillations. This
finer structure means that there must be vibrational waves in dark matter fluids faster than the speed
of light.

This can be analyzed from the analogy between sound and electromagnetic waves. The propagation
of sound takes the form of phonons, while the propagation of electromagnetic waves is in the form
of photons. In solid state physics, vibrations in the lattice produce phonons. The vibration of this
lattice is caused by thermal motion, which of course is also the result of energy input.

The viscosity coefficient of dark matter fluid is relatively large, which also shows that if dark matter
has a fine structure, then the interaction between the most basic particles that make up dark matter

should be relatively strong.

But on the other hand, in contrast to the vibration of sound, electromagnetic wave oscillation only
has the separation and recombination of electric and magnetic fields. It can be seen from here that
the microstructure of dark matter fluids should be much simpler than the microstructure of matter.

Considering the two properties of the electric field and magnetic field of dark matter fluids, we can

196



divide the most basic particles composed of dark matter fluids into two types: one is electric fieldon,
and the other is magnetic fieldon.

When the dark matter fluid is in a laminar flow state, the electric fieldon and the magnetic fieldon
are in equilibrium, forming dark matter molecules. Once there is an energy input, the distance
between the electric fieldon and the magnetic fieldon oscillates.

If it is an electromagnetic wave, dark matter molecules will propagate this vibration. And if the
electric fieldon and magnetic fieldon in the dark matter molecule only oscillate locally and meet the
conditions for quantization of the charge, so-called electrons and protons will be formed.

Electric fieldon i
Magnetic fieldon i

Dark fluid molecule Charges and monopoles

Electromagnetic wave

(a) (b) (©)

Fig. 2. Dark fluid molecule and energy

In Fig. 2, (a) is a dark fluid molecule. It consists of two elementary dark particles, Electric fieldon
and Magnetic fieldon. (b) shows that when electromagnetic waves propagate, they cause the
distance between two fieldons in dark molecules to oscillate and propagate. (c) shows that if the
fieldon inside the dark molecule only oscillates, it does not propagate the energy of this oscillation.
This is where the charge and magnetic monopoles appear. In the article [6], it has been proved that
such oscillations can automatically satisfy the charge quantization conditions. The oscillations of
the magnetic fieldon form electrons and protons, which make up the real spacetime we can observe.
The oscillations of Electric fieldon form magnetic monopoles, so-called virtual spacetime or
imaginary spacetime. Such a virtual spacetime cannot be observed in a real spacetime.

4 The level of matter in the universe

We can make a hierarchical division of the composition of matter in the universe. The bottom layer
is the dark matter fieldon, which is composed of two dark matter fieldons with different properties
to form dark molecules. Dark molecules interact to form dark matter fluids. Dark matter fluids fill
the entire universe and flow through it.

When energy is transferred to dark matter fluids, laminar and turbulent flows can be created.
Through laminar flow, energy can accelerate dark matter fluids or use it to transmit electromagnetic
waves. Turbulence can form electrons, protons, and magnetic monopoles. Electrons and protons

make up the observable real spacetime. Magnetic monopoles, on the other hand, make up virtual
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spacetime. Interactions between particles such as electrons and protons are mainly achieved by

exchanging photons (propagating electromagnetic waves).

Fig. 3 shows the hierarchy of the matter composition of the universe. The orange text box in the
figure represents the observable matter world. As can be seen from the figure, the matter that can be

observed only accounts for a small part of the entire composition of matter in the universe.

Dark matter

Virtual spacetime Real spacetime

| |
monopole Electron and proton
I : T
laminar flow Turbulence flow
[ J
I
Dark fluid

Dark molecule

Dark fieldon

Fig. 3. The level of matter composition of the universe

5 Conclusions

From the above analysis, it can be seen that the structure of the universe may be much more complex
than the physics we know now. What we currently know may be just one of many flow modes of
dark matter fluids. In fact, from the Maxwell equations based on virtual spacetime, there are dozens
of solutions to the wave equation across two space-time [3], which means that we can only observe
a few of these oscillation modes, and many more oscillation modes that we cannot observe.

In addition to the turbulence of dark matter fluids caused by the input of energy, dark matter fluids
also have the ability of laminar flow. The laminar flow of this dark matter fluid is difficult to observe
by Real Spacetime. This also means that there are more dark matter laws that we cannot directly
detect. Perhaps on the cosmic scale, the energy transfer methods of these dark matter fluids would
produce some observable effect. For example, gravitational lensing of dark matter and other cosmic
macroscopic phenomena. But I believe this is still only a very small number of observable effects
of dark matter fluids.
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If we consider the structure of dark matter fluid molecules. Just like the elementary particles, atoms,
and molecules in our real spacetime matter world, the molecular structure of dark matter fluids has
a hierarchy. This means that on bottom of our existing particle physics, there may be a dark matter
particle physics. Dark matter particle science will contain knowledge that completely surpasses all
of our current theoretical physics. It is believed that faster-than-light is a very common phenomenon
in it, which also makes it possible for us humans to communicate quickly with the wider cosmic
world.
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A fluid model of dark matter

Abstract: This paper further constructs a new dark matter model based on my previous work.
In this model, it is assumed that the dark matter existing in the universe exists in the form of a fluid.
This dark matter fluid may be gaseous and possibly liquid. Since the scale of the universe is very
large, and the dark matter fluid may encounter various disturbances when it flows, the
thermodynamic parameters of dark matter in different locations, including pressure and temperature,
may change. And these changes in temperature, pressure, etc., may lead to changes in the flow
velocity and viscosity coefficient inside the dark matter fluid. These changes will cause changes in
the Reynolds number of dark matter fluids. In fluid mechanics, we already know that if the Reynolds
number exceeds a certain critical value, then the fluid will produce turbulent flow. There are many
forms of turbulence, among which vortex is one of the forms of turbulence. Among the various
galaxies we have observed so far, spiral galaxies are relatively common. If these spiral galaxies are
turbulent flows of dark matter fluids, then we can explain many incomprehensible galactic
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phenomena. For example, why the scale of the Milky Way reaches 100,000 light-years, but the
gravitational effect of the Milky Way can cover the entire Milky Way. In fact, using the dark matter
fluid model, these problems can be easily solved if we think of each galaxy as a swirling airflow
like a hurricane on Earth. In this paper, some properties of dark matter fluid are calculated, and the
relationship between the viscosity coefficient and gravitational constant of dark matter fluid is
analyzed. I also point out that if we can understand how the variation of the viscosity coefficient of
the dark matter fluid is related to the inhomogeneity of the dark matter fluid, then we can hope to
calculate the variation of the gravitational constant. So as to solve the problem of why it is difficult
for us to accurately measure the gravitational constant. In addition, I have also estimated the velocity
of the dark matter fluid based on some known data, and obtained approximate results of the dark
matter mass, flow velocity, and viscosity coefficient. It is believed that these results will be helpful
for us to further analyze the thermodynamic properties of dark matter. This paper assumes that dark
matter also conforms to the laws of thermodynamics. Dark matter has volume, temperature, and
pressure, and the interaction between dark matter conforms to the van der Waals equation. The dark
matter fluid conforms to the conservation of momentum and energy.

1 Introduction

Dark matter is a substance with many properties in an unknown state in current physics.
Unfortunately, we currently know very little about dark matter. Of course, various phenomena
observed on a scale like the universe have strongly shown the existence of dark matter. This shows
that we need a new model to explain the laws of physics in the universe we live in.

The fluid model of dark matter [1, 2] is mainly based on the following important facts.

First of all, the limitation of the action distance of various interactions that we know so far.
That is, all known interactions, including gravitational interactions, electromagnetic interactions,
etc., are limited by the speed of light. Although the speed of light is very fast compared to humans,
the speed of light is actually very, very slow on the scale of the universe we have observed so far.
This is actually the same as the speed of a sound signal at the center of a storm. Although the speed
of the sound signal far exceeds the speed at which the storm can move, that speed is very limited
relative to the size of the entire Earth.

From the facts of the galaxies that have been observed so far, all kinds of galaxies show a
phenomenon of material aggregation. We know that the mass of matter is actually energy, which
means that the accumulation of galaxies is the accumulation of energy. From a variety of shapes,
galaxies are mainly a spiral structure. And this spiral structure is basically the same as what we now
know as storms on the earth, that is, the gathering effect of energy generated by the flow of air.
Considering that air is a kind of fluid, is it possible that the formation of this cosmic "storm" may
also be the effect of a fluid? If we think that dark matter is such a fluid, then it should also be able
to form turbulent phenomena unique to various fluids.

Another fact is that we currently have very poor measurements of the gravitational constant.
And what we now know is that dark matter also has gravitational interactions. Given the limited
distance of gravitational interaction, we can even think of gravitational interaction as a very close
interaction between dark matter molecules. This shows that the viscosity coefficient of dark matter
is directly related to the magnitude of the gravitational interaction. If dark matter also has the same
thermodynamic effects as all kinds of matter we know now. That means that dark matter also has
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temperature, pressure, volume, and molecular interactions between dark matter, which also leads to
the phenomenon that dark matter may produce various turbulence when it flows. And we now know
the matter, its viscosity coefficient is affected by temperature, but also by pressure. If dark matter is
flowing with uneven temperature distribution, it will naturally lead to changes in its viscosity
coefficient. This leads to a change in the gravitational constant.

To this end, we try to build a fluid model of dark matter. In this model, the flow of dark matter
fluids through the universe will be included. And this dark matter fluid has basically similar
properties to the fluids we now know as gases, liquids, and so on. So we can calculate the
temperature, pressure and volume of the dark matter fluid, as well as the interactions between the
molecules inside the dark matter. And then calculate the viscosity coefficient of dark matter fluid.

When analyzing turbulence problems, one of the most useful parameters by far is the Reynolds
number. Among the fluids we now know, the critical value of the Reynolds number is generally
3200. If the critical Reynolds number is exceeded, turbulent flow will occur. The Reynolds number
is mainly directly related to the velocity of the fluid. If the density of the fluid, the diameter of the
flow tube, and the coefficient of viscosity of the fluid are determined, the faster the speed, the larger
the Reynolds number and the greater the likelihood of turbulent flow. Combined with the data of
some cosmic galaxies we have observed now, we can roughly analyze some important properties of
dark matter fluids.

2 Conditions for turbulent flow In dark matter
fluids

If dark matter is regarded as a fluid, the fluid has a viscosity coefficient x. If the velocity of
dark matter flow is v, the Reynolds number can be calculated as:
pvD
=— (1
U

The condition for dark matter to form turbulent flow is that the Reynolds number is greater

Re

than a certain critical value. The current critical value of the Reynolds number in the matter world
is 3200. It can be seen from formula (1) that the Reynolds number of the dark matter fluid is mainly
related to such factors, including the density of the dark matter fluid, the diameter of the channel
through which the dark matter fluid flows, the viscosity coefficient of the dark matter fluid and the
velocity of the dark matter fluid.

For example, as the viscosity coefficient of dark matter fluid increases, the dark matter fluid is
less likely to form turbulent flow. The faster the flow of dark matter, the easier it is to form

turbulence. Of course, the denser the dark matter, the easier it is to form turbulence.

3 Viscosity coefficient and gravitational constant of
dark matter

An important parameter in the dark matter fluid is the viscosity coefficient of the dark matter
fluid. The viscosity coefficient of dark matter fluid is mainly the interaction between dark matter
molecules. This can be explained by the van der Waals constant a. In the van der Waals equation:
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(p+5) w=—p)=kT @)

The larger the constant a, the larger the viscosity coefficient. therefore:
Uxa

or
u=ka

Of course, if we assume that all dark matter in the universe exists uniformly, the viscosity
coefficient should be the same, which can be regarded as a constant. But if we consider that dark
matter fluids also have the same thermodynamic properties as the objects we know today. That
means that the viscosity coefficient of the dark matter fluid should be related to the temperature and
pressure of the dark matter fluid. Generally, the higher the temperature of the fluid, the lower the
viscosity coefficient.

There is already some evidence that dark matter is affected by gravitational interactions.
Gravitational interactions lead to stronger gravitational interactions as dark matter piles up. This is
one reason dark matter becomes less stable. Therefore, we can assume that the interaction between
dark matter molecules is directly related to the gravitational interaction. If this assumption is true,
it means that by calculating the change in the viscosity coefficient of the dark matter fluid, we can
also calculate the change in the gravitational constant.

We can express such a relationship as a function. First of all, for the interaction force between
dark matter molecules, there are:

a=f(G)

In this way, the viscosity coefficient of the dark matter fluid is also a function of G, which can

be expressed as:
n=kf(G)

We further assume that if the viscosity coefficient of the dark matter fluid is a monotonically
increasing function of G, it means that the larger the G, the smaller the Reynolds number, and the
less likely it is to form turbulent flow.

Considering that if dark matter is distributed in the entire universe, even in the solar system, if
the temperature distribution is uneven, it may cause fluctuations in the gravitational constant. And
if we analyze what factors cause the uneven temperature distribution of dark matter, we should be
able to calculate fluctuations in the gravitational constant.

4 Inequality of inertial force and gravitational force

If we consider that dark matter is a more macroscopic state of matter, and gravity is limited by
the speed of light of gravitational waves, gravity is actually a microscopic force on the scale of the
entire universe. If there is a force in dark matter that is more macroscopic than gravity, that force
can also be equivalent to another inertial force. In this case the inertial force will not be equivalent
to Newtonian or relativistic gravitational force. Perhaps under the influence of this more
macroscopic dark-gravity, we can find cases where the equivalence principle of general relativity
fails.

Considering this dark-gravity should be able to cause dark matter to realize the overall motion
of the cosmic scale, such as the flow of dark matter. The range of this force should be very large. Of

course, the dark-gravitational wave formed by this force naturally propagates faster than the speed
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of light. Of course, since the interaction occurs on the macroscopic scale of the universe, this dark-
gravity should be a very weak interaction.

In this way, galactic matter operates on a more macroscopic scale, and dark matter has at least
two interactions. One is the interaction between dark matter molecules and atoms. This interaction
is very similar to electromagnetic interaction. The intensity of action is very strong, but because it
does not have a cumulative effect. This interaction between dark matter molecules should be
produced by positive and negative darkon (or Anzi ). It cannot directly cause the motion of dark
matter on a cosmic scale. And more darkons are combined together to form the aggregation of dark
matter, then a dark-gravity can be formed at this time. This kind of dark-gravity is the very weak
force that can constrain the motion of the entire dark matter fluid, but the action distance is very
long.

The interaction between positive and negative darkon can be represented by Figure 2.

Dark wave

[ AAANAR ANV

Positive Darkon Negative Darkon

Figure 1. Interaction between Darkons

The figure shows that in the microscopic state, there is an interaction between two darkons of
opposite signs. The interaction between darkons with opposite signs is mainly accomplished by
exchanging dark waves. If Dark waves correspond to electromagnetic waves, then there should also
be a dark-gravity interaction formed by the aggregation of dark matter atoms composed of Darkon.

Dark-gravity is a more macroscopic interaction than gravitational interaction. Of course,
according to the inference of gravitational waves, we can also know that dark-gravity mainly
propagates through dark-gravitational waves. Both dark waves and dark-gravitational waves should
be limited by the maximum velocity in dark matter. That is to say, we should also be able to apply
the knowledge of relativity to deal with the laws of physical motion in the dark matter world. It’s
just that the propagation speed of a dark wave or dark-gravitational wave is much faster than the
speed of light. I have pointed out in an earlier article that the propagation speed of a dark wave or

dark-gravitational wave may reach v; ~ 3 x 10 m/s 2

5 Dark matter flow and turbulence in the universe

With the previous assumptions of dark wave and dark-gravitational wave, then we can have a
more intuitive picture of the dark matter fluid in the universe. Considering that it is more appropriate
to adopt a closed four-dimensional model of the entire universe, this is similar to the surface of the
earth on which we humans live. The flow of the entire atmosphere and ocean on the earth's surface
is a cyclic circular motion. Then the dark matter in the universe is basically such a circular motion.
The only difference between it and the surface of the earth in the universe is that the universe is a
four-dimensional space-time, while the surface of the earth can be approximately regarded as a
three-dimensional space-time. The ultra-long-range effect of the considered dark-gravity is very
weak, so the flow of dark matter is mainly restricted by the dark-gravity. Therefore, in the fluidity
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of the entire dark matter flow, the possibility of a spiral vortex structure similar to the atmospheric

flow is relatively high. What constrains this vortex structure is the limitation of dark-gravity. This

dark-gravity restriction results in a cosmic-scale Coriolis force constraining the flow of dark matter.
Figure 2 assumes that the flow of dark matter throughout the universe is a giant vortex.

Universe

Turbulence
Or small universe

Qrio orce

Dark matter vortex

Figure 2. The Dark Flow and Turbulence

As can be seen from Figure 2, in the entire universe, Dark Flow is a huge vortex. And
somewhere in the vortex, there is turbulence due to too fast flow. What these turbulences represent
is a galaxy.

If Dark Flow also conforms to the laws of thermodynamics. Then Dark Flow is mainly affected
by thermodynamic parameters such as temperature and pressure. On the periphery of Dark Flow,
the flow velocity is very fast, which makes it easier to form turbulent flow on the periphery of Dark
matter vortex. Each turbulent location can be thought of as a miniature universe. The appearance of
turbulence leads to uneven temperature and pressure distribution in Dark Flow, which leads to the
appearance of countless Dark Typhoons locally. And a Dark Typhoon can be regarded as a galaxy.

6 Estimate some parameters of dark matter flow
based on existing cosmic observations

Of course, because the Milky Way is too large for humans, the various cosmic parameters we
have now are actually very similar. It can only be the result of an estimate, and the error of the
estimate will be quite large.

The idea of the whole estimation is as follows. First of all, we think that the energy of dark
matter turbulence mainly includes translational kinetic energy and pulsation kinetic energy.
Translational kinetic energy is the state in which dark matter fluids flow without creating turbulence.
And once the turbulence is generated, there will be pulsations of the dark matter fluid, and this
pulsation also carries energy. Therefore, if there is turbulent pulsation, part of the energy will be
absorbed, resulting in a decrease in the translational kinetic energy of the fluid.

At present, there have been some estimates of the overall mass of the Milky Way, and the
reliability of these estimates is still relatively high. Therefore, we can estimate some important
parameters of the dark matter fluid from the mass of the Milky Way. Considering that in the theory
of relativity, we have equalized mass and energy, the mass of the Milky Way actually reflects the
pulsating energy of the turbulent dark matter fluid. This is what we can directly observe.

The translational energy of dark matter fluids is something we cannot observe, but these
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translational energies also have an effect on the pulsating energy, which is the effect of dark matter
on the motion of galaxies. It can also be seen from this that there is indeed a Newtonian gravitational
interaction between dark matter and matter.

At present, the proportions of dark matter, dark energy, etc. we estimate in the entire universe
vary greatly [, Here, dark matter and dark energy account for 95% of all matter for calculation.
This means that the total mass of the Milky Way actually reflects about 5% of the energy of the dark
matter fluid, from which we can estimate the total mass and energy of the dark matter that drives
the flow of visible matter in the Milky Way or the entire Milky Way.

Assuming that in a certain cosmic region, the volume is V, the volume of turbulent flow is V7,
and the volume of the remaining advection is V. Then

V=V+Vr 3)

From a macroscopic level, the overall energy density of dark matter should be uniformly

distributed. therefore

= — = Const.
P=y ons

The translational kinetic energy of all dark matter fluids is reduced due to turbulent pulsations
that absorb some of the energy. It is assumed that the translational kinetic energy of turbulent flow
is equal to that of normal fluid. therefore:

E=E.+E, 4

Where E,, is the pulsating energy.

Applying it to the motion of galaxies, in this formula £, corresponds to the mass of the Milky
Way.

This is done by:

1
E= > M,v? (5)

where M, is the total mass of dark matter. Before the turbulence is generated, the velocity v of
the dark matter flow.

After the turbulent flow is generated, the translational kinetic energy of the dark matter drops
to w, so in the dark matter flow that generates the turbulent flow, the translational kinetic energy in
it becomes

1
B =5M, Vi (6)

It is obvious that v;, < v. This is because a part of the translational kinetic energy before the
turbulent flow is not generated is consumed as the pulsating kinetic energy E, of the turbulent flow.

According to the calculation formula of Reynolds number:

pvD  pD
RE—T—Tv—kv (7
The critical value of Reynolds number is
R, =3200
This can be calculated
3200
v>—— )

The formation of turbulent flow proves that the flow rate has just reached the critical point.

therefore
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3200

~ — 9
(%% K ( )
Considering the mass of the Milky Way is B:
M, = 1.5 x 1012M,, (10)

If we assume that the matter in these galaxies is all the pulsating energy of the turbulent flow
of dark matter. but
E, = Myc* = 1.5 x 10?Mgc? = E — 2E; 1y

From this it can be calculated

1
E—-2E, = EMd(v2 —v2) = 1.5 X 1012 Mg c? (12)
Therefore:
1
EMd(vz —v2) = 1.5x 1012Mc?
_ 3.0x10"™Mgc? 13
d — 172 — v}% ( )
Calculated according to the operating speed of the Milky Way of 700km/s, that is
v, = 700km/s (14)
This can be calculated
3200 46 15
700 (15)

Considering that various estimates are actually very different, here is calculated based on the
fact that dark matter (including dark energy) accounts for 95% of the total energy (mass) of the
universe, and the dark matter energy that drives the Milky Way is

_15x 1012 B 13
Md —WMQ =3%x10 MO (16)
In this way, the flow velocity of the dark matter flow without turbulence can be calculated as
v? =0.1c? + v} (17)

therefore

v= /0.1c2 + vZ ~ 10°%km/s (18)

Although this speed is large, the maximum speed of dark matter is much faster than the speed
of light, so we can still use approximate methods to calculate the kinetic energy of this fluid.

With the above calculation results, we can calculate some other parameters. According to the
diameter of the Milky Way of 100,000 light-years and the mass of the Milky Way, we can calculate
the density of the dark matter flow as

My 15x 102 Mg

p=—77=

=7 =2.87 x 1073 (Mg /ly?) (19)
M =mx 500003

Converted to the units of kg and s, there are
p =677 %1072t (kg/m?) (20)
Among them, M), is the mass of the Milky Way, and the calculation of Vs considers that the
distribution of all matter in the Milky Way (including visible matter and dark matter) is a sphere.
In addition, from the diameter of the Milky Way, which is 100,000 light-years, and the distances
between the Large Magellanic Galaxy and the Small Magellanic Galaxy next to the Milky Way and
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the Milky Way, we can estimate that the diameter of the turbulent flow tube is about D = 300,000
light-years.

Combining Equation (7) and Equation (9) in this way, we can estimate the viscosity coefficient
of the dark matter flow as

pD
7000007 ~ 3200 (21)
which is
700000pD 700000 X 6.77 X 10721p 4200(P 27
H¥"3200 3200 ~ 4200(Pa-s) (22)
The viscosity coefficient is relatively large, which may be related to the faster speed of dark
matter.
/ Conclusion

From the above analysis, we can already see more evidence for the existence of dark matter
fluid in this more macroscopic state. At present, I am very happy to see that some scholars are
beginning to be interested in the fluid model of the universe [°l. And use the fluid model of the
universe to analyze the basic composition of matter.

Usually when we study the laws of physics, one of the most basic questions we have to face is
what is space-time. However, I feel that at the current stage, it may not be the right time to answer
what time and space are. From the analysis of this paper, dark matter is just a cosmic state that is
more macroscopic than our current material world. But in this article, to solve the problem of dark
matter, we still have to rely on the existing space-time coordinates, including the time coordinates
and the coordinates of the three spatial dimensions. The reason why I have to do this may be that I
don't know whether there is a more macroscopic "dark dark-matter" world outside the macroscopic
dark matter world. But I believe that if we can solve the dark matter world that is one level larger
than the matter world we currently know, it will bring us a lot of hope for solving the problem. For
example, if we are now conducting interstellar communication, we need to communicate with the
nearest star system, and the light signal must travel for at least 4 years. This of course will not allow
us to achieve efficient and high-speed communication between galaxies in the limited life years of
human beings. Not to mention the star systems of other galaxies that are likely to harbor life. Those
star systems that we know are likely to harbor life are thousands or even hundreds of thousands of
light-years away from us. For humans, these exoplanets are practically out of reach. But if we can
master the laws of the dark matter world at a macroscopic level than our current physical world, we
should be able to use faster dark waves to communicate and obtain various information about the
evolution of life in more distant galaxies.

Although the work we are doing is very preliminary, bringing hope is something worth striving
for.
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A particle model based on virtual

spacetime

Abstract

This article explores the mathematical and physical foundations of the existence of virtual spacetime.
It is pointed out that there are three forms of virtual spacetime. The first is faster-than-light virtual
spacetime; The second is black hole virtual spacetime; The third is microscopic virtual spacetime.
According to the characteristics of microscopic virtual spacetime, when the spacetime scale is less
than a certain radius, an unobservable spacetime region will appear. This unobservable area is virtual
spacetime. If the size of a particle falls within the microscopic virtual space, it means that the radius
of the particle is not measurable. Naturally, there is no structure inside, just like an electron. But if
the radius of the particle exceeds the boundary of spacetime, the electromagnetic radius of the
particle can be observed in the real spacetime. Considering that a particle usually has many other
parameters, including charge, spin, isospin, etc., this means that some more detailed structural
models of the particle can be constructed according to some mathematical methods of symmetry.
On this basis, this paper constructs a new model of elementary particles, which can better explain
the difference between the radius and mass of electrons and protons, and can explain the properties

of neutrons, bosons, neutrinos, etc.

1. The basis of the existence of virtual spacetime

1.1 Virtual spacetime in the physical world

As human exploration of the universe deepens, the evidence for the existence of dark matter
becomes clearer. This shows that the current knowledge of physics is still very limited. Any new
theory that emerges is very instructive. From a mathematical point of view, the phenomena currently
known to mankind can basically be described by mathematics. However, some of the tools
commonly used in mathematics have difficulties in the physical world. For example, imaginary
numbers in mathematics, in many physical theories, the existence of imaginary numbers in the real
physical world is ridiculous. Even in quantum mechanics, the result of obtaining imaginary numbers

is simply ignored as a term with no physical meaning.
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But on the other hand, we can find that in the physical world, there are two fields with exactly the
same properties of electric field and magnetic field. Our spacetime is formed by the interaction of
positive and negative charges. The magnetic field is generated by the movement of electric charges.
This brings us to the question: why don't magnetic monopoles exist? Why is there no spacetime
formed entirely by the interaction of magnetic fields? This leads us to think about whether the
spacetime formed by the interaction of magnetic fields is a mirror image of the spacetime we live
in.

Because there is no reason to deny that a complete world can be formed through magnetic field
interaction, according to the symmetry of the electric field and magnetic field in electromagnetic
waves, it seems that the spacetime formed by this magnetic field interaction should even have the
same physical laws as the spacetime we live in.

We call these two possible spacetimes as real spacetime and virtual spacetime respectively. Real
spacetime refers to spacetime formed by the interaction of electric fields between electric charges.
Virtual spacetime is a spacetime composed of magnetic monopoles and based on magnetic field

interactions.

There is also a limit to the speed of light in the physical world. That is, none of the particles can
move faster than the speed of light. But what happens if a particle exceeds the speed of light?

Will space and time be reversed in regions that exceed the speed of light? According to Maxwell's
equations ' based on supersymmetry of real and virtual spacetime, there should be a virtual
spacetime with space and time reversal.

But one thing is certain, during the propagation of electromagnetic waves, since the magnetic field
and the electric field are always orthogonal, the virtual spacetime and real spacetime are always
orthogonal.

1.2 What is time?

Time should reflect a change in the state of matter. There are two kinds of time in the physical world:
one is the time in relativity theories, which can be slowed or faster, and it is also a dimension of
spacetime. The other type of time is time in thermodynamics. This time reflects changes in entropy.
When an organism has a process of aging, it can mark the location of time with its rate of growth or

aging.

Both types of time have only one direction. Essentially, both types of time can be used to depict the
changing trends of a complex system. For example, the cosmological model described in general
relativity is a cosmic model called the Big Bang. This Big Bang model of the universe also reflects
that the number of states in the entire universe is becoming more and more numerous, and the

corresponding thermodynamic entropy is constantly increasing.

Therefore, changes in time in general relativity essentially reflect whether thermodynamic entropy
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is getting faster or slower.

But from the current knowledge of physics, if the electron moves around the proton, it will not stop.
That is, for an electron, its time is reversible. If we look at the decay process of protons and electrons,
the current evidence has shown that protons and electrons cannot decay, which means that for
protons and electrons, time stops.

Therefore, from the analysis of the two elements that make up the lowest layer of matter, such as
electric and magnetic fields, time is stopped, even reversible.

The magnetic field reflects the motion of the electric field, which can be shown in real spacetime.
The electric field, on the other hand, reflects the motion of the magnetic field, which can be
displayed in virtual spacetime. Therefore, at the very bottom of matter, we can define time as a state
that reflects the movement of basic elements of matter.

If the matter or field does not move, then it appears as three-dimensional space, but once the matter
or field moves, time appears.

1.3 Types of virtual spacetime

1.3.1 Faster-than-light virtual spacetime

The existence of this type of virtual spacetime is due to the fact that the speed of particles exceeds
the speed of light, resulting in imaginary numbers in the calculation of the formula of relativity.

Like what

When v > ¢, x" becomes imaginary. If the time dimension is original imaginary, it becomes real

in this condition.

Therefore, due to the existence of faster than the speed of light, a certain dimension of the spatial
scale becomes imaginary in the Minkowski metric. Time changes from imaginary numbers to real
numbers. This enables a flip between time and space.

According to the existence of such a virtual spacetime, we can obtain two sets of Maxwell's
equations with very good symmetry, and also solve the problem of whether magnetic monopoles
exist in the Dirac's quantization of charge condition. In other words, magnetic monopoles exist, but
they are located in virtual spacetime, and we cannot observe them.

These two sets of Maxwell's equations, which are very symmetrical, are as follows:
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The Maxwell equations in real spacetime are

V-F=g, (1
V-6=0 2)
v aG
XF——E (3)
JoF
VXG_E+]E 4)

The Maxwell equations in virtual spacetime are

7 G = gm (5)

v, -F = (6)

7, X G= oF 7

y - Ox ()
G

V}/Xan-l_]m (8)

where G,F,ge, Gm.Je Jm are generalized parameters, and x and y represent the time of real and
virtual spacetime, respectively. The corresponding differential operators V and V), represent the
spatial differentiation of real spacetime and virtual spacetime, respectively. It can be seen that these
are two sets of equations with very good symmetry. An important conclusion from the solution of
these two sets of equations is that electromagnetic waves less than the speed of light can be obtained.
This corresponds to the so-called virtual photon solution [,

1.3.2 Black hole virtual spacetime

It can be seen from the Schwarzschild metric that when a black hole is formed, a virtual spacetime
is formed inside the black hole. And this virtual spacetime is exactly the reverse of time and space
with the external real spacetime. The radial component of the Schwarzschild metric is

1
dr' = ——dr 9
| 2GM ®

c?r

If less than the Schwarzschild radius, then

dr' = ——dr (10)

whereas

dt’' = |1 ZGMdt—' 2GM 1dt 11
B cor Ty (1)
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It can be seen that the radial component and the time component symbol of Schwarzschild metric
are reversed. This is consistent with the properties of faster-than-light virtual spacetime.

1.3.3 Microscopic virtual spacetime

Considering that physical spacetime should not exist on an infinitesimally small scale, physical
spacetime should be finite. And this finitude means that if we divide the real spacetime infinitely,
we will reach the minimum scale of the spacetime. Time and space will not be able to continue to
divide.

If we take the radius of a sphere with a radius of 7, as the minimum scale of the composition of
real spacetime. Spacetime smaller than within that radius will also become virtual spacetime.
Because we don't have a way to detect the structure inside that radius in any real spacetime way.

The most basic factor that forms this virtual spacetime is the uncertainty principle. Because in the
microscopic world, you can't measure position and momentum, or time and energy, at the same time.

This means that there is a very small scale of space-time in the microscopic world.

However, according to currently known experimental observations, photons can reach energies of
more than 10%° electron volts. This also means that its wavelength can reach 10~22m. Again, this
is a very small spatial scale.

Of course, if the energy of photons is large enough, tiny black holes will be formed. At this point,
according to the relationship between the wavelength of the photon and the Schwarzschild radius,

we can get:

_2GM _ 2Ghe
T2 2mret

r

Then

r= |— (12)

But this length is too small. And such a high energy also means that according to the uncertainty
principle, it can exist only for a very short time. That is, in a very short time, this energy will decay
rapidly and produce many different particles.

The unit of Planck's constant is energy multiplied by time, which reflects the parameter of rotational

angular momentum. Like what

mcrv
= (13)

J=mrv=
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It can be seen that as long as the radius is fixed, even if the time increases, the angular momentum
will not have a cumulative effect. This also means that time will be reversible. This is caused by the
angular momentum of rotation.

And if it's momentum

It can be seen that momentum reflects energy multiplied by speed, that is, the ratio of space and
time. There is no cumulative effect of simultaneous changes in space and time. That is to say,
considering only the change in momentum, time has only one direction, which is irreversible.
However, if we consider the proportional relationship of space and time at the same time, we can
find that this proportional relationship between space and time is reversible. After all, speed can be
positive or negative.

So in order to get reversible time, we need to spin the energy. If the speed of energy or mass m
rotating around radius 7 is the speed of light.

namely
mrc=h
Then we can get a more special radius
h
r=— (14)
mc

Outside this radius are all energy rotating at a speed less than the speed of light, and inside this
radius are all energy rotating faster than the speed of light. But in real spacetime, energy spinning
faster than the speed of light is unobservable.

In other words, the uncertainty principle reflects the rotation of electric or magnetic field energy. Its
angular momentum has a minimum value. This minimum is the Planck constant. Therefore, we can
further infer that the existence of all particles actually appears in the form of energy rotation. Without
rotation, the temporal variation of the electric and magnetic fields would be irreversible.

In this way, according to the nature of superluminal virtual spacetime, the speed of light is the
boundary between virtual spacetime and real spacetime, then this virtual spacetime boundary
division method based on the speed of light can be applied to the rotational speed of electric field
and magnetic field energy. That is to say, when the speed of the electromagnetic field energy rotation
is equal to the speed of light, there is a boundary between virtual spacetime and real spacetime at
the microscopic scale.

The electromagnetic field or virtual photon solution below the speed of light can be solved by
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supersymmetric Maxwell's equations (1~8) [11.

2 The boundary between virtual and real

spacetime

In this way, when the speed of matter or energy exceeds the speed of light, it enters the virtual
spacetime. So the speed of light can be seen as the boundary between virtual spacetime and real

spacetime.

The other boundary is the black hole event horizon. From the Schwarzschild metric, it can be seen
that when a particle passes through the black hole event horizon, the entire space-time is reversed.
This is consistent with some important features of virtual spacetime.

For the boundary between the virtual spacetime and real spacetime of the microscopic world, it can
be analyzed from the rotational angular momentum of electromagnetic waves. Due to the
requirements of quantization, the minimum angular momentum of the rotation of electric or

magnetic fields is h/2.

In a suitable space-time radius, if the rotation speed of electric or magnetic fields is exactly the speed
of light, a spherical boundary between virtual spacetime and real spacetime should be formed.
Beyond the boundary is real spacetime, where the speed of virtual photons will be less than the
speed of light. Inside the boundary is virtual spacetime, where the speed of virtual photons is greater
than the speed of light.

We can determine the size of the boundary radius between virtual spacetime and real spacetime by

the following formula.
Suppose mc? is the energy of a particle. Of course we can also express it as a wave, ie

_he

hv =mc

T 2nr

If this energy is rotating at the speed of light around the z-axis on a spherical shell of radius 7, the

spin angular momentum can be found as

h
J=mrc= 27Wcrc =h

It can be seen that this is the angular momentum of the photon. However, consider the symmetry
between electrons and protons. Its spin angular momentum is only half that of a photon. Thus we
can find that the radius of this boundary surface is

=— (15)
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Then this 7. can be seen as the boundary between virtual spacetime and real spacetime formed by
particles with mass or energy m. Particles smaller than this boundary, we cannot detect its radius. A
particle larger than the boundary, we think it has an internal structure.

3 Structure of particles

Considering the requirements of symmetry, the particles we can currently see in real spacetime
should also have a corresponding particle in virtual spacetime. This is determined by the
supersymmetric Maxwell equations (1~8). From these two sets of equations, it can be seen that the
electric and magnetic fields are perfectly symmetrical. Since the electric field can form various
elementary particles, the magnetic field should also be able to form the corresponding particles.

This allows us to assume that the energy of an elementary particle must consist of two parts. One
part is the energy in real spacetime, and the other part is the energy in virtual spacetime. This can
achieve a more perfect symmetry.

Particle energy consists of two parts, based mainly on the following facts:

First, from the energy formula of relativity, the rest mass and the energy of motion are two different
dimensions. These two different dimensions can be represented by the Dirac equation.

Second, there is a switchable relationship between mass and energy. That is, the intrinsic properties
of mass and energy are exactly the same. From Einstein's field equations, both mass and energy can
cause the curvature of space-time. In other words, the effects of the two on space-time are consistent.

Therefore, we can make a reasonable assumption that mass is actually the energy of virtual
spacetime. In this way, we can establish an equation for the mass-energy relationship between
electrons and protons. namely

E; = (meCZ)Z + Ee2 (16)

\/—
E, = [(myc2)’ +E,? (17)

The m, and m, are the masses of electrons and protons, respectively. E, and E, are the

electric field energies of electrons and protons, respectively.

From this formula, we can also see that if the electrostatic field of electrons and protons has energy,
then from the above formula we can also reasonably assume that the mass of electrons and protons
may come from the static magnetic field energy of the particle magnetic monopole corresponding
to virtual spacetime.

Then we can also consider symmetry, which states that the total energies of electrons and protons
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should be equal. namely

E=E =E,
So if m, # m,, then
mec? = E,
and
myc? = E,
Considering:
m, > m,

So the total energy of each particle is approximately equal to:
E =~ myc?

In this way, combined with Equation (15), we can solve for elementary particles such as electrons
or protons, the interface between virtual spacetime and real spacetime is about the radius

T, = o ~ 2.10309 x 10~ 1°m (18)

If the elementary particles that make up all matter have such symmetry. Then we can think of this
boundary radius 7. as a constant suitable for all particles. That is, if a particle is smaller than this
radius, its radius will be in virtual spacetime. Particles larger than this radius will be located in real
spacetime. The radius of a particle located in virtual spacetime is undetectable. The radius of
particles located in real spacetime is detectable. Since there is a detectable radius, because the
particle has a variety of parameters such as mass, magnetic moment, spin, and isospin in addition to
electric charge, it is natural to further divide its internal structure according to the requirements of
various symmetry.

If the charge of a particle is evenly distributed over a spherical shell, we can calculate its electrostatic
field energy as

62
E = 19
8mer (19)

In this way, according to the above formula, the electrostatic field energy of the proton can be
calculated as:

E, = =m,c? 20)
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The electromagnetic radius of the proton is

2

~ ~ 1.4089924 x 1075(m) (21)

r, = —
P 8mem,c

The electromagnetic radius of electrons is:

2

= ——— ~ 76736127 x 107°(m) (22)
87T£mpc

re
It can be seen that the electromagnetic radius of an electron is much smaller than 7, interface radius,
so its internal structure cannot be measured. This is consistent with current experimental

measurements.

The radius of the proton is larger than the interface radius 7, so its electromagnetic radius will be
detected. Combined with other parameters, a more complex model of the internal structure of the
proton can be constructed. For example, the quark model of hadrons and so on.

In this way, according to how many times the mass of the particle is that of an electron or proton,
we can roughly estimate the electromagnetic radius of other particles. Table 1 shows the
electromagnetic radii of eight particles.

Table 1. The electromagnetic radius of some particles

Radius name Values (m)
7. 2.10309 x 10716
Electron and electronic neutrino 7.6736127 x 1071°
Muon (1) and Muon neutrino 1.586660 x 10716
Tau (7) and Tau neutrino 2.668230 x 10715
Proton and neutron 1.4089924 x 10715

As can be seen from Table 1, the electromagnetic radii of electron, Muon (u) and corresponding
neutrinos are less than 7, so the electromagnetic radius of these particles has no observable physical
effects. This also means that there are no other structures inside these particles. The available
experimental data also show that the electron and Muon have no internal structure.

The electromagnetic radii of proton, neutron, Tau (z) and Tau neutrino are greater than 7., which
means that the electromagnetic radii of these four particles are greater than the virtual spacetime
electromagnetic radius boundary, so these four particles may have internal structures. Among them,
proton and neutron have been shown to be composed of quarks, and 7 can decay into hadrons
composed of quarks.

However, the currently measured mass of protons can actually be divided into two parts. Part of it

is electromagnetic mass. The other part is the isospin mass of the proton. where the electromagnetic
mass of a proton is approximately m, = 0.5984m,,
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It can be seen from here that only this part of the electromagnetic mass may affect the

electromagnetic radius of the electron, ie

e? 7.6736127
! = ~ X107 ~ 1.3 x 10718
" = Brem,,c2 . 05984 (m)

The electromagnetic radius of the electrons thus calculated will be slightly larger. However, this
does not affect the conclusion of this article. However, the electromagnetic radius of the u may

increase and reach the position of the boundary radius.

4 Dirac Equation and Imaginary Spacetime

The Dirac equation first represented relativistic energy in a linear form. This successfully
separated the two space-time dimensions. In this way, energy can be represented as

E = a'p;c + pmc?

Where a' refers to the three dimensions of space. And f is the imaginary time-space
dimension, represented in tensor form.

mc 0 —ip3 ip1 — D2
0 mc —ipy + s ip3
E = , ,
ip3 ipy +p2 —mc 0
ipr — P2 —ips3 0 —mc

5 A new particle model

We can use this relationship between virtual spacetime and real spacetime to construct a new particle
model. The boundary between virtual spacetime and real spacetime is represented by a dotted circle.

This allows electrons, protons, and electron neutrinos to be represented in Fig. 1.
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electron proton neutrino

Fig. 1. Electromagnetic structure of electrons, protons, and electron neutrinos
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The direction of the inner arrow and the marked radius symbol are used to distinguish between
particles and antiparticles. For example, if the arrow inside the electron points to the center of the
circle, it represents an antiparticle. If the radius is negative, it also represents the corresponding
antiparticle. For u and 7, the electromagnetic radius is expressed in u and ¢.

Since there is no structure inside the electron, we can also directly represent the electron with a
small circle. Since the electromagnetic radius of an electron is smaller than the boundary between
virtual spacetime and real spacetime, it can be put into virtual spacetime. So that we can construct
the structure of the neutron. The © mesons and W™~ bosons can be composed of two overlapping
leptons. This is shown in Fig. 2. It can also be seen that the properties of bosons such as @ mesons
and W~ are very similar.

Fig. 2. Electromagnetic structure of neutrons, mesons and bosons

6 Conclusions

From the above analysis, it can be seen that on the one hand, the existence of virtual spacetime has
a mathematical and physical basis. The mathematical basis is the existence of imaginary numbers.
The physical basis is the two properties of electromagnetic waves: electric field and magnetic field.
And the space-time we live in is made up of electric charge interactions. According to symmetry
considerations, the way in which magnetic monopoles (that is, magnetic fields) interact should also
constitute a complete space-time. This means that it is physically reasonable for two space-time to

exist at the same time.

On the other hand, there are three types of virtual spacetime. The first is faster-than-light virtual
spacetime; The second is the black hole virtual spacetime; The third is the microscopic virtual
spacetime caused by the spin of the electromagnetic field.

All three virtual spacetimes are essentially identical. The first two virtual spacetimes can be unified

by general relativity. The third type of virtual spacetime is manifested at the interface between

virtual spacetime and real spacetime, and electromagnetic waves are generated by spinning at the

speed of light. This results in the spin of electromagnetic waves occurring faster than the speed of

light at very small scales. Beyond the speed of light interface, electromagnetic waves will spin at a

speed lower than the speed of light. This conclusion can be obtained by solving two sets of
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supersymmetric Maxwell's equations (1~8) spanning two space-times.

If this microscopic virtual spacetime does exist, we could use it to construct a new particle model.
Because the electromagnetic radii of protons and 7 are larger than the interface of virtual spacetime,
these two particles exhibit an internal structure. Such as quark structure and so on. The z, on the
other hand, can decay into hadrons. Electrons and x have less electromagnetic radii than the virtual
spacetime interface, so they do not exhibit internal structure. On the other hand, from the
electromagnetic radius of the boson, we can also estimate the size of its mass.
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A charge-quantization model based on

virtual spacetime

Abstract

Nearly 100 years have passed since the Dirac charge quantization model was established, but unfortunately one of
the most important factors, magnetic monopoles, has not yet been detected. This paper attempts to solve this problem
using the theory of virtual spacetime or imaginary spacetime. By treating the electric field rotation of electrons and
protons as an infinitely long solenoid, and then calculating the magnitude of the magnetic charge carried by the
magnetic monopole from the known parameters of the electrons and protons. In this way, it can be seen whether
such a result can meet the requirements of charge quantization. The calculation results show that if the magnetic
monopole is confirmed in the presence of virtual spacetime, the conditions for quantization of the charge can be
automatically satisfied. This proves that the singular strings connecting electrons and protons cannot be observed.
The automatic satisfaction of the charge quantization condition means that there can be no singular strings in the

physical world that do not meet the charge quantization conditions.

1 Introduction

In the 20s of the last century, Dirac explored the quantization of electric charges. By introducing a
singular string, as long as certain quantization conditions are met, the wave function of the electric
field or magnetic field will not produce a physical effect on the singular string. The Dirac charge
quantization model is physically and mathematically perfect. Nearly 100 years later, there is no

better physical or mathematical model to explain the quantization of electric charge. However,
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magnetic monopoles must be introduced in the conditions of charge quantization. However, nearly
100 years have passed so far, and there is no conclusive evidence of the existence of magnetic
monopoles. This also led to Dirac in his later years who seemed to have the idea of abandoning the
magnetic monopole hypothesis.

However, at present, through the assumption of virtual spacetime or imaginary spacetime ['l, we can
very effectively place the existence of magnetic monopoles in virtual spacetime. Considering that
the electric and magnetic fields in the electromagnetic field are very symmetrical, in the face of the
physical laws of the unobservable virtual spacetime, we can transfer the laws in the real spacetime
to the virtual spacetime according to the requirements of symmetry.

In this paper, some important properties of magnetic monopoles will be analyzed through existing
observation experimental data of electrons and protons. See if the current charge characteristics of
electrons or protons can be used to obtain results that meet the requirements of Dirac quantization
of charge.

2 Flaws in the Dirac charge quantization model

The model of Dirac's charge quantization is relatively perfect, but there are some problems, and

these flaws are mainly manifested

First, there is no definitive experimental evidence for the existence of magnetic monopoles, and the
existence of magnetic monopoles is a necessary condition for the Dirac quantization of charge.

Second, the Dirac quantization of the charge only describes the magnetic monopoles produced by
the rotation of the electric field. If the electric and magnetic fields under consideration are
symmetrical, since the rotation of the electric field can produce magnetic monopoles, the rotation
of the magnetic field should also be able to generate an electric charge. To solve this problem,
Schwinger's two-string singular potential can be used. The two-string singular potential solves the
problem of both magnetic monopoles and electric charges exist at the same time.

Third, the Dirac charge quantization condition only tells us why the existence of singular strings
cannot be observed, but if there are still singular strings in the universe that do not meet the
requirements for charge quantization, can these singular strings that cannot be quantized by charge
be measured? And if you can't answer this question, it means that you can't explain how Dirac's
strange strings are produced.

3 Elementary particle model based on Virtual
Spacetime

The elementary particle model based on Virtual Spacetime 2] assumes that electrons and protons are
symmetric particles. Due to the existence of virtual spacetime or imaginary spacetime, this means
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that electrons and protons are complex of electric charges in real spacetime and magnetic monopoles
in virtual spacetime. The energy contained in the magnetic monopole of Virtual Spacetime is

reflected in the mass of the particle in Real Spacetime.

Because the electric field energy of electrons in real spacetime is larger, considering the need for
symmetry, the magnetic monopole energy of electrons in virtual spacetime will be relatively small,
which results in a smaller mass of electrons. The electric field energy of protons in real spacetime
is smaller, and their magnetic monopole energy in virtual spacetime will be large, which leads to a
relatively large mass of protons.

From the supersymmetric Maxwell's equations ['], it can be seen that the electric and magnetic fields
have very good symmetry. This symmetry is caused by the coexistence and disappearance of electric
and magnetic fields. This means that the movement of the electric field will also lead to the
movement of the magnetic field. The existence of a magnetic field must also mean the existence of
a corresponding electric field. The two are inseparable.

4 The essence of a singular string is a fluid vortex

Since there is spin in the electric fields of both electrons and protons, we can further assume that
this singular string is actually spinning as well. This forms a "vortex tube" similar to a vortex in a
fluid. Then we can use some methods of fluid mechanics to deal with electrons and protons, and
their corresponding magnetic monopoles.

4.1 Structure of electromagnetic field vortex tubes

Consider that in the universe, the number of positive and negative charges is exactly equal. This
also means that the number of electrons and protons is exactly equal. Therefore, we can think of
electrons and protons as two properties of a physical agent. More specifically, electrons and protons
can be connected to each other with a single string. Since this string cannot be observed, Dirac called
it a "singular string".’] In this way, whether in real spacetime or virtual spacetime, we cannot
observe the existence of singular strings. Only individual electrons and protons are actually
observed.

If we consider that this singular string is the vortex in the fluid, then the spin of the electric field or
magnetic field is the vortex motion of the fluid. It's just that unlike the fluids we are familiar with,
the structure of this electric or magnetic field vortex is simpler. The fluid equation that describes the
motion of an electric or magnetic field in such a vortex tube is Maxwell's equations.
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4.2 Quantization of magnetic monopoles of Schwinger's

singular strings

If the singular string between electrons-protons or magnetic monopoles is regarded as vortex tubes
in fluid mechanics, then these vortex tubes are similar to coils, and if they are rotations of electric
fields, magnetic fields can be generated at both ends, forming magnetic charges or magnetic
monopoles. If the magnetic field rotates in it, an electrostatic field can be generated at both ends,
forming an electric charge. Then, through the quantization conditions of Schwinger's two-string
singular potential, the relationship between the rotation of the electric field and the magnetic charge
of the magnetic monopole can be calculated.

For electrons, whose electromagnetic radius is a, the magnetic induction intensity generated by spin
is calculated as B = ui/2a

where i is the current intensity and u is the magnetic permeability in a vacuum.
Then

pi pew pew pemya’w
" 2a 2a2m 2a2m  2a 2mam,,

If we consider the spin angular momentum of electrons

20) = —
mpya (JJ—Z

In elementary particle model based on Virtual spacetime, an electron is a complex of the magnetic
monopole of Virtual spacetime and the electrostatic field of electrons in Real spacetime. Therefore,
suppose that the spin of an electron is generated by the rotation of the magnetic monopoles in Virtual
SpaceTime. Considering the symmetry [?], it can be known that the mass brought by the magnetic
monopole of the electron is equal to the mass of the proton. Correspondingly, the mass brought by
the magnetic monopole contained in the proton is equal to the mass of the electron.

such

_u eh
" 2a 4mwa’m,

If the vortex tube of the electric field will form a magnetic monopole at both ends, the magnetic
field strength of the magnetic monopole is

_ 19
41 a?
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So

eh
9p =
2am,
The Dirac charge quantization condition is
nh
egde = —
‘o

However, if both charge and magnetic monopole are considered, Schwinger charge quantization
condition need to be used, i.e

2nh
€ge = T
So
_e’h 2nh
€Ge = 2am, u
Considering
am, = bm,

where b is the electromagnetic radius of the proton.

And according to the literature [2].

62

8mem,c?
Therefore

_etu efu
a 8mam,, "~ 8mbm,

It can be seen that the conditions for quantization of the charge are automatically satisfied. This
automatic satisfaction also means that there can be no charge without quantization. That is, if an
electric field or magnetic field is formed in a vortex, the charge or magnetic charge at both ends of
the vortex must be quantized.

In this way, the vortex connected between electrons and protons is not visible. The same calculation
can be done for magnetic monopoles in Virtual spacetime. Eventually, we can find that the singular
strings of magnetic monopoles connected to each other in Virtual spacetime are also unobservable.
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5 Conclusions

From the perspective of this charge quantization condition established in this paper, because the
magnetic monopole is located in virtual spacetime or imaginary spacetime in the model, the
existence of magnetic monopoles will not be observed in real spacetime, which can effectively solve
the fact that the existence of magnetic monopoles cannot be detected at present.

But the fact that magnetic monopoles cannot be observed does not mean that magnetic monopoles
do not produce observable effects in real spacetime. Since the energy in Virtual spacetime also
affects the gravitational interaction of Real spacetime, this also means that the energy of magnetic
monopoles is mainly expressed as the rest mass of particles. And the mass of this particle will also
directly affect the spin angular momentum of the particle.

The electric field spin of an electric charge can also be understood by borrowing the concept of
vortex tubes in fluid mechanics. The structure of this vortex can be calculated using the static
magnetic field or electrostatic field generated by the solenoid in electromagnetism. This ensures that
the model is computable.

From the results of the calculation, it can perfectly meet the charge quantization condition proposed
by Dirac, that is, under the condition of quantization of charge or magnetic charge, the singular
string of the connection between positive and negative charges cannot be observed. This also proves
the correctness of the model.

This model also gives us another insight, which is that since the formation of vortex tubes is an
important feature of fluid dynamics, it also means that we may have to reconstruct the vacuum
model. The vacuum may be filled with a fluid that cannot be observed, but when energy is entered,
it can cause the fluid to be disturbed, resulting in turbulence, and thus various vortex structures. The
vortex produced by these turbulences is the matter world in our observable universe. Because these

vortex tubes ensure the formation of electrons, protons and corresponding magnetic monopoles.
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The properties of dark matter fluid from

Zou Metric

Abstract

Zou proposed a metric for rotation. The formation of galaxy velocity curves, etc., can be well
explained by this rotation metric. It only needs to go through the field equations of general relativity,
and no longer needs to be corrected by introducing additional dark matter gravity. This study
believes that the rotation coordinates in the Zou metric are actually due to the dark matter vortex
caused by the turbulent flow of the dark matter fluid. From the Zou metric, far from the center of
the galaxy, the speed of the rotating coordinate will decrease to 0, becoming a flat metric. This
reflects that far from the galactic matter, there is actually a laminar flow of dark matter fluid.
Therefore, the Zou metric can be used to describe some important properties of dark matter fluids.
This study applies it to explain the flight of the Voyager spacecraft after entering the galaxy space.
1t is thought that Voyager will first enter an interface between the visible and dark matter laminar
flow of galaxies. The enter of dark matter turbulence will cause a certain degree of random change
in the attitude of Voyager. Once it passes through this dark matter turbulent layer, the Voyager
spacecraft will enter the high-speed dark matter laminar flow region. In this region, due to the
energy dissipation characteristics of the dark matter fluid, the spacecraft will have an automatic

acceleration phenomenon.

1 Introduction

In Zou's research [!1, he pointed out that a rotating metric can be used to describe the space-time in
which galactic matter resides.

The metric can formally be expressed in cylindrical coordinates as:

-2 0 —B(r) 0

B 0 1 0 0
I =l —pay 0 r2=pw) o
0 0 0 1

In which

229



B(r) = —bsin (27

es +es
Where the 7, w, s and b are constants.
If r is large enough, then
_r
e s+1
B(T) = —bsln — ~ 0
es s +1

Zou metric spacetime becomes flat metric spacetime

But if in the same time

wr
es s>»1

This corresponds to a position far from the center of the galaxy, but less than a certain speed limit.
Corresponds to the main region of the visible matter distribution of galactic matter. Then

B(r) ~ bs(g—t) = b(w —7)

S

Its distance squared is

B(r)?

c?

B(r)

c2

2
ds? = —c2<dt + d¢> + dr? + <r2 +%[3(r)+ >d¢2 + dz?

So

de¢' = |[r2 +qw—71) +lc)—§(w—r)2d¢

Therefore the Zou metric is reduced in scale in the d¢ direction. Therefore, under the condition of
constant v, as r increases, the angular velocity will decrease compared to the flat space-time. Of
course, under gravitational conditions, the reduction in angular velocity helps the matter to be bound

in galaxies.

That is to say, under the condition of using the Zou metric, it is not necessary to modify Newton's
law of gravity. There is also no need to introduce additional dark matter to maintain a constant

velocity of galactic matter.
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2 Vortex and rotating coordinates

If we think of the entire visible matter system as being built on a giant vortex of dark matter fluid.
This way we can also obtain a rotated coordinate system. The rotational speed of this rotating
coordinate system is the same as the flow velocity of the dark matter vortex.

If the rotation speed of this dark matter vortex is consistent with the Zou metric, Zou's method can
be applied to the so-called solution process of solving the galaxy velocity curve and the energy
density distribution.

But the dark matter vortex is only one component of the entire dark matter fluid. The dark matter
vortex is the turbulent part of the dark matter fluid. Beyond the turbulent flow of the dark matter
fluid, there is the laminar flow of the dark matter fluid. As shown in Figure 1.

[ :) DM laminar flow

-7 T T~
Ve ——
[ /7 \
\ \
DMvortex‘ ( (
\ v\
~

Rotation coordinates

[ :> DM laminar flow

Figure 1. Vortex and laminar flow of dark matter

From Zou's paper, the position where r is small in Zou paper’s Figure 1 !is the center of the vortex.
And the speed v is constant is the main part of the dark matter vortex. When r is relatively large, the
speed of rotating the coordinates drops rapidly to 0. At this time, it means that the coordinates no
longer rotate, which corresponds to the laminar flow region of dark matter. Similar to a normal
inertial frame of reference, the metric of flat spacetime can be used for calculations.

But existing observational data suggest that there is still a gravitational interaction between the dark
matter fluid and visible matter. Therefore, in such a dark matter fluid inertial system, all visible
matter has energy dissipation. That is to say, in such an inertial frame of reference with a seemingly
constant velocity, visible matter will continue to gravitationally interact with the dark matter fluid.
And finally, driven by the dark matter fluid, it is continuously accelerated until it remains relatively
static in the dark matter fluid. Considering that dark matter has a relatively high laminar velocity.
Therefore, in the galactic reference frame, the visible matter will be observed to be gradually
accelerated by the dark matter fluid.
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3 The fate of Voyager In interstellar space

On May 18, 2022, NASA's Voyager 1 project issued an announcement [ 31, confirming that there
were some problems with the data transmitted by Voyager 1's Attitude Articulation and Control
System (AACS).

I did a simple analysis in my previous paper (4. With the Zou metric, we can analyze the operation
of Voyager 1 after entering interstellar space in more detail.

The first is to enter the turbulent region of dark matter.

He
“'“’"Bu;,,.

Dark matter turbulent layer

isible matter turbulent laye

~
SRCY

Heliosphere

/ /
Noysger2 |
/

High speed laminar

/ flow of dark métter

Figure 2. Voyager and the heliosphere

In Figure 2 there are two turbulent layers. One is the turbulent layer of visible matter. This can be
measured by various instruments that measure radiation. The other is the dark matter turbulent layer.
This cannot be measured by radiation detection instruments. But it may affect the flight status of the
spacecraft.

Because of the existence of this dark matter turbulent layer. As we can see from the Zou metric
above, the way this dark matter fluid flows can also affect the speed and mass distribution of galaxy
matter. So the space-time properties inside and outside the heliosphere of the solar system will be
very different. Since the turbulent flow of dark matter fluid is very random, a relatively random
space-time bending phenomenon may occur in this part of the space-time.

If space-time curvature occurs in the dark matter turbulent layer at the edge of the sun's heliosphere,
it may cause Voyager 1 to adjust its flight attitude and the direction of its antenna to obtain the
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strongest signal to communicate with Earth.

The curvature of spacetime due to turbulence can also be very random. This causes the spacecraft
to continuously adjust its controller data, allowing the spacecraft to always maintain the strongest
signal connection to Earth's ground equipment.

This possibility may also explain why the spacecraft's control data is abnormal, but the actual
direction of the ground communication equipment aimed at the earth is always correct.

Of course, if Voyager can still successfully pass through the dark matter turbulent layer shown in
Figure 2. Then there may be more serious problems later.

From the law of turbulence, we can see that at the edge of turbulence, the intensity of turbulence
will become weaker and weaker. In regions far from turbulent flow, the dark matter fluid becomes
laminar. Since the frictional force on the fluid is reduced after moving away from the turbulent
region, the velocity of the fluid becomes very fast. The high-velocity dark matter fluid layer shown
in Figure 2.

Although the gravitational interaction between dark matter and visible matter may be very weak.
But given that the Voyager spacecraft has been flying long enough, such an effect will also become
very large. Therefore, after the Voyager flew out of the dark matter turbulent layer, it entered the
high-speed dark matter laminar layer, which will be driven by the dark matter fluid, and then
continuously accelerated. Until the speed of the spacecraft is the same as that of the dark matter
fluid.

It can be seen from one of my previous estimates that the laminar velocity of dark matter fluid can
reach v; ~ 3 x 10 m/s I

Of course, due to the relatively high density of visible matter in the Milky Way, it is still impossible
for the dark matter in the Milky Way to reach such a speed. But once the spacecraft enters the
laminar flow of dark matter, its speed will also be quite fast. At least as fast as the entire galaxy.

Therefore, it is foreseeable that once the Voyager spacecraft flies out of the dark matter turbulent
region, we will find that the spacecraft will continue to accelerate in a relatively short period of time.
This phenomenon cannot be explained by gravitational interactions between visible matter. Because
there are no other stars in this part of interstellar space, the phenomenon of gravitational slingshots
is impossible. The only possible explanation is the interaction of dark matter with the spacecraft.
Therefore, if such a phenomenon occurs, it means that this will be the first time that humans have
experimentally confirmed the existence of dark matter.

Of course, if the Voyager spacecraft can successfully receive the signals sent by the earth, it should
also be able to continue to communicate with the earth and send some important scientific data of
dark matter fluids back to the earth. Just considering the delay of the signal transmitted by the earth
and the speed of the spacecraft becoming very fast, it is possible that the ground antenna will not be
able to adjust the angle of the transmitted signal in time. Eventually we may lose communication
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with Voyager.

4 Conclusions

So far Zou has done a very good job [l. This job is to establish a rotating coordinate system. By
performing general relativity calculations in this rotating coordinate system, it is found that no
additional dark matter gravitational force is required, the galaxy velocity curve can be obtained, and
the energy density distribution consistent with the actually observed luminous mass density profile

of a real galaxy can be calculated.

This study argues that this rotating coordinate system can actually be explained by dark matter fluids.
Because if the dark matter fluid is turbulent, it may appear like a fluid vortex. If we can establish a
space-time metric consistent with the vortex of dark matter, we can deal with the gravitational
problem of visible matter in a relatively stationary frame of reference. Zou's work provides a great
start.

Voyager 1, on the other hand, has now entered an area completely unknown to mankind. Therefore,
any abnormality in the signal sent back by Voyager is worthy of high attention.

The abnormality of the Voyager 1 control data this time indicates that the spacecraft has entered a
relatively special area. Although the cosmic ray signal is relatively strong in this region, considering
that the radiation signal of the solar wind is also decreasing synchronously, the possibility of the
spacecraft signal being affected by cosmic radiation is weaker. So the most likely influence on
Voyager 1's control data is dark matter. This also provides a very rare opportunity for humans to

directly obtain data on dark matter [ 7],

This paper argues that Voyager 1 is currently entering a region called the "dark matter turbulent
layer." But this dark matter turbulence is not a vortex, but a relatively random change in space and
time. This results in random changes in the spacecraft attitude due to the randomness of the
turbulence. The spacecraft's Attitude Articulation and Control System will adjust accordingly.
However, the signals sent by the spacecraft can still be received normally on Earth, and it seems
that the spacecraft does not need any attitude adjustment. This led the ground station staff to believe
that there might be a problem with the spacecraft's control data transmission. This study believes
that if the hypothesis of this paper is correct, considering the uncertainty of dark matter turbulence,
the possibility of losing contact between Voyager 1 and the earth ground station during the process

of crossing the dark matter turbulent layer exists.

But since we still have Voyager 2 as a backup. So in about eight months or so, if the same

phenomenon occurs on Voyager 2, it can prove that this dark matter turbulent layer is real.

In addition, this paper also analyzes the fate of the Voyager spacecraft after passing through this
dark matter turbulent layer. This study considers that there will be high-speed laminar flow of dark
matter in addition to the dark matter turbulent layer. Once the spacecraft enters this area, it means
that just like an object floating on the surface of flowing water, the spacecraft will also flow with
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the dark matter fluid. This means that in the laminar flow of dark matter, we should be able to

observe that the spacecraft will be continuously accelerated until the speed of the spacecraft is

consistent with the speed of the dark matter fluid.

Considering that the laminar flow of dark matter far exceeds the speed of turbulent dark matter, the

spacecraft will be accelerated to an unusually high speed. Eventually we will lose contact with the

Voyager spacecraft due to the inability of signals from Earth's ground station to adjust the transmit

and receive angles in time.
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Dark  matter fluid Interpretation of

quantum entanglement

Abstract

This paper explains the transmission of quantum entanglement information by establishing a
completely new theoretical model of quantum entanglement. This model is based on the cosmic
dark matter fluid model. In this model, we consider that the vortex tube that forms positive and
negative magnetic monopoles or positive and negative charges is not limited by electromagnetic
interaction. This will cause the exchange and movement of the vortex tubes to reach 1 million times
the speed of light. The transmission of quantum entanglement information is based on the high-
speed exchange and movement of this vortex tubes. The contribution of this paper is to construct a
completely new theory that can be used to explain the phenomenon of quantum entanglement, and
this theory can be used to replace the previous theory of hidden variables.

1 Introduction

According to the dark matter fluid model, the entire universe is filled with dark matter fluids. Dark
matter fluids have a viscosity coefficient, which leads to turbulence during the flow of dark matter
fluids. The emergence of this turbulence phenomenon means that a dissipative structure of energy
appears in dark matter fluids. This energy dissipation structure is a direct result of the emergence of
countless vortex tubes. Each Vortex tube is connected with positive and negative charges or positive
and negative magnetic monopoles. In Real Spacetime, the Vortex tube connects positive and
negative charges, corresponding to proton-electron pairs. Positive and negative magnetic monopoles

appear in imaginary spacetime.

Due to the limitations of Dirac's quantization conditions, this means that the Vortex tube does not
produce observable physical effects in either Real Spacetime or Imaginary Spacetime. This means
that the rotation, movement, etc. of the vortex tube will not cause energy absorption and
consumption. This also means that the motion of the Vortex tube is a phenomenon unique to dark
matter fluids. Its interaction is not related to electromagnetic interactions, but to dark matter
interactions. If the intermediary of the interaction of the vortex tube is dark matter waves, the motion
speed of this vortex tube will reach very high speeds. According to my other research results [, this
dark matter wave may travel up to a million times faster than electromagnetic waves. Such a high
speed means that the vortex tube of the dark matter fluid may also move a million times faster than
the speed of light.

The reason why the Vortex tube can move so fast is because the Vortex tube is not directly involved
in electromagnetic interactions. The vortex at both ends of the vortex tube will participate in
electromagnetic interactions, so the speed of the vortex will be limited by the speed of light.
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To form positive and negative charges or positive and negative magnetic monopoles at both ends of
the vortex tube, there must be a special interface to form. This is like a vortex in a fluid, and only
on the surface or at the bottom of the water interface will a special vortex structure be formed. In
dark matter fluids, in order to obtain vortex structures at both ends of the vortex tube, there must be
a relatively special interface. This interface may be the interface of the container in which the dark
matter fluid is located, or it may be formed by the interaction of photons or other electrons or protons.
This could explain why there is a problem of wave function collapse in quantum mechanics. That
is, once the measurement occurs, the wave function collapses and the position of the particle is
determined. If the vortex tube encounters photons or other particles that interact, the vortex tube of

the dark matter fluid forms a vortex structure. This vortex structure is a particle.

7 Interactions between Vortex tubes

2.1 vortex tube exchange

The Vortex tube is combined with positive and negative charges or positive and negative magnetic
monopoles. Figure 1(a) shows a pair of electron proton. The electron proton pair is ended by an
electron vortex and a proton vortex. In the middle is the vortex tube that connects electron to proton
vortices. Since they are connected to both ends of a tube, the spins of electron and proton are
observed from different directions, and the spin directions of the two particles may be opposite.
However, if you find it inconvenient to assume that such an assumption, you can also assume that
the spin direction of the two particles should be the same. This is mainly due to the difference in the

method of choosing the reference frame of different particles.

Figure 1(b) shows two pairs of electron proton. One of the pairs is electron proton pair 12 formed
by electron 1 and proton 2, where the vortex tube is called the 12 vortex tube. The other electron
proton pair is 34. The spins of electrons 1 and 3 are the same, so the spins of protons 2 and 4 must
also be the same. When the vortex tube is connected between them, two pairs of electron protons
are formed, as shown in Figure 1(c), two vortex tubes, 14 and 32, respectively. In Figure 1(c), the
positions of electrons 1,3 and protons 2,4 do not change, but the vortex tube is exchanged to become
14 vortex tube and 32 vortex tube. But since the vortex tube does not produce observable physical
effects, this exchange of the vortex tube does not cause a change in the physical state of the two
pairs of electron proton. Of course, Vortex tubes 14 and 32 can continue to separate, which becomes
the state of Figure 1(d). At this point, the 14 and 32 vortex tubes no longer cross together.
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Fig. 1 The exchange of vortex tube

In Figure 1(c), we can also think that because the conduction speed of the Vortex tube exchange is
very fast, electron 1 moves to position 3. Although such particle position exchange consumes energy
in a macroscopic sense and produces observable physical effects, but at the microscopic scale, since
electrons 1 and 3 are identical in state and are homogeneous particles, the exchange of positions
between them does not produce observable physical effects.

If the spin direction of the two electrons is different, the vortex tubes can also be exchanged with
each other in the same way as shown in Figure 2.

i e T

Freedom state Entangled state Entangled state

Fig. 2 The exchange of vortex tube with different particle spin

Figure 2(a) shows two pairs of electron proton, but the spin direction of the electrons is different,
and of course the spin direction of the corresponding protons is also different.

If the two Vortex tubes want to exchange with each other, they only need to connect the Vortex Tube
from the other end of the proton. This is shown in Figure 2(b). This is because if the vortex is seen
as a ring, the spin direction seen from above and below the ring is exactly the opposite.
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After forming the state of Figure 2(b), the vortex tube can be further exchanged to form the state of
Figure 2(c). In the state of Figure 2(c), the vortex tube reconnects the upper end of the proton,
ensuring that the spin direction of the electron proton pair is reversed.

The time required for the exchange of the Vortex tube is very short. Therefore, we can also think
that electrons or protons move teleportarily to another location with the exchange of the vortex tube.
But because the Vortex tube itself does not produce an observable effect, this movement makes it
appear as if it moves from one position to another in an instant. This instantaneous effect can be
used to provide a theoretical basis for the interpretation of the probability of the wave function.
Because the movement and exchange of the vortex tube has a lot of randomness, and the position is
not deterministic, the position results of the particles measured at different times are also uncertain.

2.2 Entangled state

If two Vortex tubes cross each other. For this state of vortex tube crossing, we can call it the
entangled state. In the entangled state, the state of the two electrons can be described by a wave
function:

[ > = SA;[v; ¢; >
Y; or ; is the wave function of two independent electrons.

If two electrons are entangled, the states of the two electrons will be related to each other, for
example, if two electrons have the same spin, then the two electrons can be in the state of all spins

up |00 > or the state of all spins down |11 >.
Thus the wave function of the electrons in these two entangled states can be described

where 0 and 1 represent the spin direction up and down, respectively. Considering that the
probability of spin up and spin down is the same, the above equation can also be written

1
|¢>=E(|OO>+|11 >)

In Figure 2(a), since the two Vortex tubes do not cross each other, this also means that the two Vortex
tubes can be distinguished from each other. This is called the free state.

In Figure 2 (b) and (c), the vortex tube can be freely exchanged without affecting the state of the
particle, so this state is called the entangled state.

Of course, even if the two Vortex tubes do not cross each other, it is possible that with the movement
of the particles, the Vortex tubes will cross together at a certain moment, which can also form an

entangled state. That is, the change from Figure 2(a) to Figure 2(b) or (c).
244



For two electrons with different spins in an entangled state, if the vortex tube corresponding to one
electron is transferred to the other electron, then the other end of the vortex tube must be transferred
from the corresponding proton to the other proton. For another vortex tube, the same effect. In this
way, after the exchange of the vortex tube, it means that the state of the two electrons remains
unchanged without observable physical effects.

3 Quantum entanglement

From the above analysis, we can see that in an entangled system, two electrons can be described by
a wave function. So when the state of one electron changes, we can predict the change in the state
of another electron.

1‘4‘466:3\5?‘@ 1'\0402/‘

Entangled state Entangled state Freedom state

(@) (b) (©

3
1 1_)
—) '\D < 5
4
Freedom state
(d)

Fig. 3 Communication principle of quantum entanglement

In Figure 3(a), where the electron-proton pairs 1-2 and 3-4 are entangled, electrons 1 and 3 can be
described by a wave function. Figure 3(b) shows electron 3 moving away from electron 1, and
remaining in this entangled state if the vortex tube is not exchanged. The motion of electron 3 is
limited by the speed of light. But the state of electrons 1 and 3 is determined by the connected vortex
tubes 12 and 34. That is, a change in the state of electron 1 necessarily leads to a change in the state
of electron 3.

Figure 3(c) shows that the two vortex tubes, 12 and 34, begin to exchange to the 14 and 32 vortex
tubes and the entangled state disappears. In this way, the two vortex tubes no longer cross or become
entangled, and the two electrons 1 and 3 enter a free state. Figure 3(d) shows that if there are other
extra protons 5 near electron 3, electron 3 can also connect this new proton 5 by establishing a new
vortex tube. This new Vortex tube is shorter in length.
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This exchange of vortex tubes takes place in dark matter fluids, and the speed is mainly affected by
dark matter waves, so the speed is very fast.

4 Manipulation and communication of entangled

states

4.1 Distribution of entangled particles

When two elementary particles, such as electrons or photons, are entangled, the uncertainty of the
Vortex tube exchange causes each particle to be in a random state. Therefore, if it is in the state of
Figure 3(b), it means that although the two particles have been distributed, they are still entangled.
At this time, we only need to manipulate particle 1 so that it is in a certain state, and the state of
particle 3 will be determined immediately, and the exchange process between the two vortex tubes
will stop. Thus, information is instantly transmitted from particle 1 to particle 3 at the speed of dark
matter interaction.

4.2 Speed of Information Dissemination

Because it is in an entangled state, the whole process does not involve the propagation of
electromagnetic waves, so the propagation of state information is completely determined by the
propagation speed of dark matter waves. This dark matter wave interaction can transmit the state
change of one particle to another particle at a speed far faster than the speed of light, so that the

information can arrive "instantaneously".

4.3 Time to propagate of quantum entangled information

If the speed of the information transmitted by quantum entanglement is fixed, propagating at the
speed of dark matter waves, then it is roughly estimated that its speed may reach 1 million times the
propagation speed of electromagnetic waves [,

According to the propagation path in Figure 3(b), the entire state change involves four particles, so
its propagation path includes two vortex tubes. Therefore, the length of the entire propagation is the
length of two vortex tubes.

Divide the sum of the lengths of the two Vortex tubes by the propagation speed of the dark matter
wave, and we can get the time it takes for the entangled signal to propagate.

However, if the distance between the two particles distributed is relatively long, then this distance
will be much greater than the length of the first two vortex tubes distributed, so we can approximate
the distance between the two particles to represent the distance of quantum entanglement

information propagation.
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For example, in the quantum entanglement experiment conducted by the Micius satellite 1, two
photons were distributed over a distance of 1,000 kilometers. This also reflects the distance of
information transmission of 1,000 kilometers. Then we divide this distance by the speed of dark
matter wave propagation vz & 3 X 10* m/s [, we can get the entire quantum information
propagation time.

1000 x 103 3.3 % 10-9
= 3x10mt ~ 3 )
This information transmission time should be very short. If it is the propagation of electromagnetic
waves, such a long distance takes 3.3 milliseconds.

Therefore, from the results of this calculation, it can be seen that the time for quantum information
to propagate is very short, and it can basically be said that it can be completed “instantly”. This

speed is 1 million times the speed at which electromagnetic waves propagate.

Therefore, it is difficult to measure the time of this information propagation using current

experimental techniques on Earth. Such a delay can only be measured on the scale of the universe.

5 Conclusions

Quantum entanglement has always been a very controversial topic, but in recent years, due to more
and more evidence support, quantum entanglement related research has become more and more in-
depth.

However, for such a phenomenon as quantum entanglement, there is still a lack of relevant theories
to satisfactorily explain. Physicists, including Einstein, Bohm and others, have also tried to build
hidden variable theories, but these theories are more or less flawed in one way or another.

From the results of this paper, if we adopt the idea of Dirac’s charge quantization and build a model
of dark matter fluids, the matter in real and imaginary Spacetime is formed by the turbulence of
dark matter fluids, then due to the special properties of the vortex tube connecting electron and
proton or positive and negative magnetic monopoles, which leads to quantum entanglement can be

explained by a new theory of dark matter fluids.

From the analysis results of this paper, because we use the unobservable property of the vortex tube
in the idea of Dirac’s charge quantization, it is shown that the vortex tube connecting positive and
negative charges does not interact with the electromagnetic waves of the visible matter world, so
that it can escape the speed limit of light in relativity. That is to say, the movement of the vortex
tube connecting positive and negative charges or positive and negative magnetic monopoles can
break through the speed of light. Perhaps it is this superluminal signal that can be transmitted in
dark matter that leads to the existence of what Einstein thought was a ghostly action at a distance.

According to this paper and the author’s previous research, this quantum entanglement information
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can be transmitted at a speed of 1 million times the speed of light, which is enough to make the
observed particle state information in the matter world achieve the effect of instantaneous
transmission.
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Effect of dark matter fluids on

gravitational constant measurements

Abstract

This paper explores the possibility of experimentally testing the viscosity of dark matter fluids in
laboratories on Earth's surface. From the theoretical calculation results, the viscous force of dark
matter fluid and gravity are basically the same order of magnitude as the gravitational force. At the
same time, because the experimental devices for measuring the gravitational constant are very
precise and can accurately sense changes in gravity, we believe that the existing experimental
devices for measuring the gravitational constant can be used to measure the viscosity of dark matter
fluids. Since the experiment is carried out on the ground, it is convenient to control various
parameters artificially. In this paper, the influence of the viscous force of dark matter fluid on the
measurement results of gravitational constant is discussed by analyzing the existing experimental
device for measuring the gravitational constant by the angular acceleration feedback (AAF) method.
This paper argues that in some current experiments on measuring the gravitational constant by
angular acceleration feedback methods, the influence of the viscous force of dark matter fluids has
been ignored. If the influence of the viscous force of dark matter fluid is taken into account, the
problem of inconsistent results of different experiments can be better solved. After the introduction
of the viscosity of dark matter fluids, the upper and lower limits of the gravitational constant (HUST-
19) measured by the angular acceleration feedback method of Huazhong University of Science and
Technology can be extended to 6.674351x 107 'm3-kg=1-s72 and 6.674551 X
10711 (m3 - kg~ - s72), which can improve the inconsistency with the time-of-swing method

results to a certain extent.
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1 Introduction

If there is a large amount of dark matter fluid in the space-time of the universe, and this dark matter
fluid is disturbed during the flow process, elementary particles of visible matter can be produced.
Examples include electrons, protons, and neutrons [1]. These elementary particles formed by the
turbulence generated by dark matter fluids are also affected by the viscous force of dark matter
fluids [2].

From the observation facts, if this dark matter fluid exists, then their viscous force on visible matter
will produce some observable cosmic scale effects. For example, the incline of the rotation axis
of a star or planet that occurs during the movement of a galaxy. From the calculation results, this
dark matter fluid model can predict the rotation axis tilt of stars or planets in the movement of
galaxies [2]. After all, it is still difficult to solve the problem of the rotation axis of stars or planets
from the current physical theories.

So can the viscous force of this dark matter fluid on visible matter produce observable effects on
the scale of ground laboratories? After analysis, this paper believes that because the viscosity of
dark matter on visible matter is equal to the effect of gravity in magnitude, the various experimental
devices that can be used to measure the gravitational constant on Earth should be used to measure
the viscosity of dark matter fluids. This also provides us with a very effective way to conduct dark
matter fluid experiments on the scale of ground laboratories. At the same time, the results of this
paper also provide a new perspective to explain how different the various measurements of
gravitational constants currently being made can be.

The reason for these different measurement results of the gravitational constant is that dark matter
fluids are not taken into account for experiments. For example, the impact of the Earth's rotation.
Since the Earth is constantly rotating, the direction of the force of the dark matter fluid on the
attraction ball also changes from time to time. If very effective measures are not taken into account
to reduce this error, the effect of the viscous force of dark matter fluid will lead to a relatively large
error in the results of the experiment. According to some important experimental results, these
laboratories are located in cities at different latitudes. For example, the Gravity Experiment Center
of Huazhong University of Science and Technology is located in Wuhan, 30 degrees north latitude.
The gravitational experiment in Seattle, Washington, was conducted at 47 degrees north latitude.
Experiments at these two different latitudes will cause the effect of dark matter fluids on the mass
of'the attraction ball in the laboratory to become very different. This may also be an important reason
for the large difference in the values of gravitational constants obtained by the two laboratories.

72 Differences between the two methods of

gravitational constant measurement

At present, there are two main methods for measuring the gravitational constant [3]. The first is the
time-of-swing method (TOC). Since the attraction ball in the time-of-swing method does not move,
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the viscosity of the dark matter fluid will be relatively small. An important error that this method is
easy to cause is that the elastic coefficient of the fiber is difficult to ensure that it is linear. Because
when measuring the effect of gravity on the torsion, the twist angle of the fiber must be taken into
account. This torsion’s twist angle is mainly influenced by the fiber material. Especially in
laboratory measurement processes, if more accurate data is required, a larger twist angle of the fiber
is required. A large fiber twist angle means that the fiber twists into a nonlinear region. This in turn
creates greater system error. Therefore, although this measurement method has been improved over
the decades, its accuracy is still very limited. After all, the improvement of the accuracy of the entire
experiment depends on the development of materials science.

The second is the angular acceleration feedback method (AAF). This angular acceleration feedback
method was proposed in the 50s of the last century [4]. However, due to the complexity of the
experimental setup, there are currently only two laboratories in the world that can complete this
experiment better. The two laboratories are the laboratory in Seattle, Washington [5] and the
laboratory of Huazhong University of Science and Technology [6]. The angular acceleration
feedback method mainly uses two different turntables to ensure that the gravitational moment and
the moment of inertia of the torsion pendulum are equal by adjusting the angular acceleration of the
torsional pendulum. In this case, the torsion does not produce a torsion angle. The torsional angle is
zero, which ensures that the measurement results do not cause serious systematic errors due to
nonlinear problems with the torsional suspension fiber.

Therefore, in principle, the angular acceleration feedback method should be able to obtain more
accurate gravitational constant results. However, due to the complexity of the device, there are not
many laboratories in the world that can carry out this experiment. However, it is believed that with
the increasing requirements for the measurement accuracy of gravitational constants in the future,
the use of angular acceleration feedback to measure gravitational constants will become a

mainstream.

At present, the angular acceleration feedback method has two turntables, including a turntable for
placing the attraction ball and a turntable for suspension of the torsion, and the two move relative
to each other at the same time. At the same time, the entire measurement process lasts a relatively
long time, generally lasting about three to six days. In such a long time, the Earth also rotated three
to six times. This means that the direction of the viscous force of the dark matter fluid changes by
three to six cycles. Therefore, the uncertainty of the influence of the viscous force of dark matter
fluid on the measurement results becomes relatively large.

Of course, in the angular acceleration feedback method, four to eight attraction balls placed
symmetrically are used. These symmetrically placed attraction balls are subject to the same direction
of the viscous force of the dark matter fluid, so the effect of the viscous force of the dark matter
fluid they produce can cancel each other. However, when we delved deeper into the angular
acceleration feedback method, we found that although these attraction balls are very symmetrical,
their masses will be slightly different. For example, in the experimental setup of Huazhong
University of Science and Technology, the mass difference between the two pairs of corresponding
attraction balls reached 1g. Considering that the viscous force of dark matter fluids is about the same

as gravity in order of magnitude, although the mass of these four balls reaches 32kg, their mass
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difference is only 1g, and the error can still rreach1/30,000. This error may not seem large, but for
the current gravitational constant experimental results can reach 10 ppm, this error must be reduced
to 1/100,000 to obtain more ideal results. The calculation results also prove that the difference
between the results measured by the current angular acceleration feedback method and the results
measured by the time-of-swing method has indeed reached an error of 10ppm.

In order to more accurately analyze the systematic errors caused by the viscous force of dark matter
fluids in the angular acceleration feedback method, and understand the causes of these systematic

errors, we make a more detailed calculation here.

First of all, we summarize the parameters of some equipment used by Huazhong University of
Science and Technology in the experimental process. Among them, the mass of AAF's Pendulum is
40g, the mass of AAF's suction ball is: m =~ m, = mg = m; = my = 8.54kg, the diameter of the
four suction balls is 0.127m. and the rotation speed of the suction ball is w=2.79mrad/s,

corresponding to the period

T_Zn_
T w  2.79% 1073

= 2250(s)
The distance from the center of mass of the ball to the center of torsional pendulum is R = 0.17m.

According to the results of paper [2], the velocity of dark matter relative to the attraction sphere is
7
8 X me, and u = 10731Pa - s, so that the viscosity of the dark matter fluid subjected to the four

attraction balls is
fr = mrfixg = 2.67 x 102mempv = 6.71 X 10~ my
Where
my =my +mpg +me +mp = 4m

Figure 1 shows the force on a single attraction ball. The angle 23.4° is the inclination of the Earth's
axis. 60° is the angle between the position of the laboratory of Huazhong University of Science and
Technology and the axis of the earth.
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Figure 1. Force analysis of the attraction ball

Figure 1 plots the force of an attraction ball. where mg is the direction of gravity, that is, the direction
of the vertical experimental plane in the laboratory. The viscous force of the dark matter fluid
produces a direction that is inconsistent with the direction of gravity, because the Earth's axis of
rotation is deflected. At the same time, the position of the laboratory is located above the latitude of
a certain angle of the earth, which causes the viscosity of the dark matter fluid to form an angle a
the direction of gravity.

The viscous force f of the dark matter fluid is projected into the orbital plane of the attraction ball
to form a perpendicular force f,. The force forms the two force components of fz and £, in the radius
of the attraction ball orbit and the tangent direction of the orbit, respectively. The angle between f,
and fz is S.

Since fz is directed towards the center of mass of the torsional pendulum, no torque is generated,
which does not affect the rotation of the torsion and attraction ball. Therefore, only the £, component
can affect the acceleration of the attraction ball and the rotation angle of the torsional pendulum.

However, because the entire angular acceleration feedback method measures for a relatively long
time, due to the rotation of the earth in the measurement process, it will cause the viscous force of
the dark matter fluid to rotate around the direction of gravity during the test of a cycle. The cycle is
24 hours. The angular velocity is 2 = 7.27 X 107> rad /s

This can be seen from Figure 1

_dZACB _dg
T odt dt
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This is the angular velocity of the Earth's rotation.

AC? +BC? — AB® _ tan?234°+ Ptan®60° — AB> _ ~ AB?
24C-BC 202tan23.4° - tan60° =bla==)

cosQ =

And

1 1 2cosa
AB? = 0A? + OB? — 20A - OBcosa = [? ( )

+ —_
c0s?23.4°  ¢c0s?60° (os23.4° cos60°

AB? = 1?(c — dcosa)
Then
cos@ = bla — (¢ — dcosa)] = b(a — ¢ + dcosa) = e + hcosa
hcosa = cosp — e

—e + cosft
h

) \/ —e + cost\?
sina = |1— (T)

Where a,b,c,d, e, fare the constants.

cosa =

a = tan? 23.4° + tan2 60°

1
b =
2tan23.4° - tan60°

_ 1 + 1
€= c0s223.4°  cos?60°

2
d= cos 23.4° cos60°

e=b(a—7c)

h = bd

Since the viscous force of dark matter fluid is different from the direction of gravity and the normal
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direction of the attraction ball orbit, the viscous force will form the component of the viscous force
of dark matter in different directions for a certain period of time. Among them, the acceptance
component perpendicular to the radius of the orbit has an effect on the angular acceleration of the
attraction ball f,,. This force is located in the tangent direction of the orbit, so it can be directly
accelerated or decelerated by the angular acceleration of the attraction ball. Due to the requirement
of conservation of angular momentum, a small acceleration or deceleration of the attraction ball will
affect a large change in the angular acceleration of Pendulum, which will cause the measured
gravitational constant to deviate from the normal value.

Of course, if the masses of all attraction balls are completely equal, and these attraction balls are
arranged symmetrically, the direction of f, is also exactly the same, so that the moment formed by
the rotation of all attraction balls around the torsional center of mass is also equal and can cancel
each other out. This means that the viscous force of the dark matter fluid does not affect the angular
momentum of the attraction ball. However, because the masses of the attraction balls are not exactly
equal, there is an imbalance in the torque. The difference in the quality of these attraction balls is

Am = 8543.5826 + 8540.5282 — 8541.4167 — 8541.5575 = 1.14g (€Y

As can be seen from Figure 1, the viscous force of dark matter fluid attracting a single ball along
the gravitational direction is

fg = feosa
The other two directions are
fy = fsinasinf
fr = fsinacosp

Of these three force analyses, we only need to consider f,. Then we find the average over a

measurement period

T e —cosNt

2
fl1- (T) sinwtdt

1T 1
fo= Tfo fsinasinwtdt = Tfo

-1 (7 e —cost
f oo (e
0

2
To n ) dcoswt

where 7 is the experimental measurement of one period of rotation of the attraction ball, which is
2250s.

From the numerical calculation results, if the entire experiment is completed in just one day, the
moment generated by the viscous force of the dark matter fluid can cancel each other.
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However, the reality is that the start time and end time of the experiment may be inconsistent, and
there will be a little error. From the situation disclosed in the paper [6], AAF experiments generally
last 3 to 6 days, so 2767 is taken as the upper limit here. From the numerical calculations in Figure
2, the range of change is between [-0.002, 0.004] after about the fifth day. We can take the upper
limit of 0.004 and the lower bound of -0.002.

0.008
0.006
0.004

0.002

-0.002

-0.004

-0.008

-0.008

Figure 2. Calculation results of the change in viscosity force of dark matter

Consider the upper limit of the viscosity force of 0.004f first, ie
f, = 0.004 X 6.71 X 107 "'m ~ 2.68 x 107 3m
The viscous force produced by the mass difference of the four attraction balls is
Af, =~ 0.004Af ~ 2.68 x 10~ 34Am

It can be seen that this resistance force is still relatively large. Even if the actual experimental time
is limited, the viscosity of this dark matter fluid will still have a considerable impact. From the
calculation results, the shorter the duration of the experiment, the greater the impact of the viscous
force of dark matter fluids.

The angular acceleration of the attraction ball produced by this force is

Af,  2.68x 10713 x 1.14x 1073
mrR 34.16 x 0.17

a= ~ 527 %x 107 (rad - s72)

According to the conservation of angular momentum, the change in the angular momentum of the

attraction ball is transferred to the torsion. namely
R_+i (a® + b?)Aa, =0
mrR& + = my(a A, =
Therefore, the change in torsional angle acceleration is
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12mRa

—W = —174216a = —9.18 X 10'12(rad : S_Z)

Ada, =

The average amplitude of the angular acceleration of the torsional pendulum measured

experimentally is
a, =462 %107 °(rad - s72)

It can be seen that the effect of the angular acceleration generated by the viscous force of the dark
matter fluid on the angular acceleration of the pendulum is

9.18 x 10712

— -5
T 162 X109 =-2.0x10

p:

Considering that the acceleration of the torsional angle velocity is proportional to the gravitational
constant, the experimental measured value of the gravitational constant change is

AG=pG=-20%x10"°G=-133x10"5m3 - kg™! -s72
G.=G+AG=6674484x 10711 —1.33x 107 m3 - kg™ - s72
G, = 6.674351 X 10711 m3 - kg1 - s72
For the lower bound of -0.002f, the corresponding change in gravitational constant is
G, = 6.674551 X 10711 m3 - kg~ . s72
The average value measured by the TOC method is
G, = 6.674184 x 10711 m3 - kg~ - s72

Therefore, if the influence of dark matter viscosity is considered, the problem of inconsistency
between the two experimental measurements should be solved to a certain extent. Of course,
because this is the systematic error that may be caused by the viscous force of the dark matter fluid,
as long as some factors in the experimental process are effectively controlled, such as the start
measurement time and the end measurement time, if it can be accurate to an integer multiple of 24

hours, this systematic error should be eliminated to a certain extent.

3 Conclusions

Through the analysis of this paper, it is proved that the influence of the viscous force of dark matter

fluid on the measurement of gravitational constant is very obvious. The influence of the viscous

force of dark matter fluid on the measurement of gravitational constant is mainly manifested in the

fact that the attraction ball of relatively large mass motion is affected by the viscous force of dark

matter and produces additional torque. This additional moment can cause these attraction balls to
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generate angular acceleration, and then transfer this angular acceleration to the torsion pendulum by
conserving angular momentum, which in turn causes a change in the angular acceleration of the
torsional pendulum, and then the sensor measures a changed angular acceleration. The value of the
gravitational constant calculated from this changing angular acceleration will be larger or smaller
than the true gravitational constant.

In this paper, the experiments of angular acceleration feedback method to measure the gravitational
constant conducted by Huazhong University of Science and Technology are analyzed. It is pointed
out that because the entire experimental process lasts relatively long, it is not necessarily an integer
multiple of 24 hours, which leads to the moment generated by the viscous force of dark matter
cannot be canceled out during the entire experimental period. The results of the measurement may
depend on how long the experiment continues after the end of the experimental cycle. If the
experiment were to end immediately after the full 24-hour cycle, the effect of dark matter viscosity
might not be too obvious. However, if it is completed in the subsequent measurement cycles, it may
have a large impact on the measured gravitational constant. Of course, as the subsequent extended
measurement time becomes longer and longer, this effect may begin to gradually weaken.

The effect of the viscous force of dark matter fluid on the measurement results of the gravitational
constant is also related to the latitude of the laboratory where the measurement is located.
Theoretically, laboratories with low latitudes, because the angle between the laboratory plane and
the Earth's axis of rotation is relatively large, resulting in a larger angle between the direction of the
viscous force of the dark matter fluid and the direction of gravity, which should cause a greater
impact on the viscosity force of the dark matter fluid, and the measurement in the area with a
relatively high latitude The resistance of the dark matter fluid and the angle between the direction
of gravity are relatively small, and the results measured at this time should be affected by the
viscosity force of the dark matter fluid should be relatively small.

Of course, the influence of the viscous force of dark matter fluid on the experimental measurements
of the gravitational constant can be eliminated by dealing with the symmetry of the attraction ball
and the torsion. For example, if the masses of all four or eight attraction balls are exactly equal, then
the effects of this viscous force of the dark matter fluid can cancel each other out without additional

effect on the experimental results.

Of course, from the analysis of this paper, it can also be seen that the viscous force of dark matter
fluid is comparable to gravity in orders of magnitude. This also shows that in fact, the effect of the
viscous force of dark matter fluids is also very obvious. If we rationally arrange the various factors
in the experiment to eliminate these symmetries, then the viscosity of dark matter fluids will be
more obvious and easier to measure. This also provides a breakthrough for measuring the
viscosity of dark matter fluids and various other parameters of the dark matter fluids in the ground
laboratory in the future.
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Estimating the lifespan of galaxies using

dark matter fluid models

Abstract

In the dark matter fluid model, dark matter creates turbulence, which forms galaxies in the universe.
And this dark matter turbulence is an energy dissipation system. In the process of galaxy movement,
there is a constant consumption of energy. Therefore, each galaxy forms visible galactic material
from the time it is generated, and eventually the galaxy disappears due to the process of energy
dissipation. This is like a tropical storm on Earth, which lasts for a period of time and eventually
disappears into a laminar flow in the atmosphere. This turbulent energy dissipation process is mainly
caused by the viscosity of the dark matter fluid itself. In the process of galaxy operation, due to the
internal friction between galaxy turbulence and dark matter fluid, energy is continuously dissipated,
and eventually dark matter galaxy turbulence disappears. This paper roughly estimates the lifespan
of the formed galaxy based on the previously conceived dark matter fluid model.
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1 Introduction

In the dark matter fluid model [1], it is assumed that the entire universe, like the atmosphere or
oceans on Earth, is filled with dark matter fluids. When dark matter fluids are disturbed, turbulence
may occur. These turbulences are made up of countless miniature vortices. The result is galaxies of
different shapes that we see [2].

Dark matter fluid models are good at explaining why various different types of galaxies form. The
structure of the most typical spiral galaxy is very similar to vortices in various fluids, such as the
formation of tropical storms in the fluids of the Earth's atmosphere. At present, although we already
have a lot of knowledge about tropical storms, if we can apply this knowledge to the laws of galaxy
operation, I believe it will be of great help to our understanding of various cosmic galaxy phenomena.
This article attempts to use such a model to estimate the lifespan of galaxies.

2 Estimation of galaxy lifetime

We can approximate the lifetime of turbulence using Newton's laws. If the viscosity coefficient
inside a fluid is #, the spiral motion speed of the fluid as a whole is basically the same, which is v,
so that the spiral motion of the fluid has no velocity gradient, because the energy loss caused by
internal friction will be small. However, there is friction between turbulent flow and fluid laminar
flow. This friction is related to the speed of the turbulence and the diameter of the turbulence.

Figure 1(a) shows an approximate model of galactic material in the Milky Way.

: Section
Section

Galaxy plate

Galaxy plate

= =

Figure 1.

Figure 1(a) approximates the actual galaxy structure. Figure 1(b) equivalents it as a sphere.

Now we assume that the diameter of the turbulent equivalent sphere is d, then according to the
formula of the force of the object moving in the fluid, we can find that the force on the turbulence

is
F = 3nndv
where 7 is the viscosity coefficient of dark matter fluids, and v is the average speed of galactic matter.
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Suppose that the entire galaxy travels L distance from the time it arises to the time it disappears, so
the energy consumed by the friction of the turbulent motion is the energy

W = FL = 3nndvL

If the total kinetic energy of a galaxy is E, this energy is completely consumed by the turbulence of
dark matter fluid, and the turbulence disappears. That's it

E =W = 3mndvL

Then
L - E
" 3mndv
Therefore
B L B E
v 3mndv?

It can be seen that the lifetime of the vortex is proportional to the energy viscosity coefficient and
inversely proportional to the square of the velocity of the fluid.

For the lifespan of the Milky Way, it can be estimated like this.

E = >mv?
zmv

where m represents the mass of the Milky Way, approximately m = 1.5 x 1012 x 2 x 103° =
3 x 10*2(kg)

According to the estimation of the paper [1], the viscosity coefficient of the dark matter fluid is
n = 4000Pa-s

Consider that the Milky Way is a flat disk shape. All galactic material is concentrated in a cylindrical
volume averaging 1,000 light-years high and 50,000 light-years in radius. Its vertical cross-sectional
area is about 1000 x 50000 = 5 x 107(ly?), which is equivalent to a diameter

5% 107
d=2 - =8 x 103(ly)

circular section.
So that we can convert it
d =8x10%x10' =8x 10°(m)
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The lifespan of the Milky Way can be estimated to be

m 3 x 1042

= = ~ 5 x 107342722 = 5 x 1017
T 6mnd ~ 6 x3.14 x 4000 x 8 x 101° ()

Converted to the unit of year, it is
7~ 1.6 X 101%(year)

The current estimated age of the Milky Way is about 13.6 billion years. It's a little shorter than the
calculation result. Therefore, this value is still quite reasonable.

However, in the above estimation, we ignore that the main mass of the Milky Way is concentrated
in the area of the silver center about 20,000 light-years in diameter. And the speed of matter in this
range is also significantly lower than that of peripheral galaxy matter. In this way, the resistance of
the entire galaxy of matter moving in the dark matter fluid may be smaller than we calculate. So the
actual lifespan of the Milky Way should be greater than 16 billion years.
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Estimation of dark matter fluid parameters

and their influence on galaxy motion

Abstract

This paper explores the effects of dark matter fluids on galactic matter within the confines of the
solar system. In this way, we can explore the possible effects of dark matter fluids on a smaller scale.
The effect of this dark matter fluid in the solar system is mainly the tilt angle of the rotation of the
planet or star. Because even in very large-scale cosmic scales, conservation of angular momentum
can always be established, so the change of angular momentum has become the most sensitive
parameter of galactic matter to external influences. Through the analysis and calculation results of
this paper, it is shown that when there is a high-speed relative motion between galactic matter and
dark matter fluid, the viscous force of dark matter fluid will cause changes in the orbital or rotational
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angular momentum of planets or stars like gyroscopes affected by gravity. This may be an important
reason for the tilt of the eight planets in the solar system, as well as the sun itself. The calculation
results according to the model in this paper show that the calculation results are basically consistent
with the actual observed precession period of the major planets and the sun. A few inconsistencies
can be corrected by external factors such as asteroid impacts. The significance of this study is to
provide an important way to detect the existence of dark matter in a smaller galaxy range, and also
estimate some important parameters of dark matter fluid, such as the flow speed of dark matter fluid
and the viscosity coefficient of dark matter fluid.

1 Introduction

The concept of dark matter has been proposed for a long time, and more and more cosmic
observation evidence has been obtained. This also means that there will be more and more
exploration projects for dark matter. However, because the dark matter effect is mainly expressed
on the scale of the universe, this brings certain difficulties to the direct verification of dark matter.
So in the solar system where we humans live, is there a phenomenon that dark matter affects the
movement of galactic matter? If it exists, it is believed that it will be very conducive to human
exploration of the laws of dark matter. This paper attempts to explore the various observable effects
of dark matter fluids from the perspective of the influence of dark matter on the motion of planets
or stars. The analysis of these observable effects should provide us with some more direct evidence
of'the existence of dark matter, and some important parameters of dark matter fluids can be obtained.

This paper examines the tilt of the rotational axes of planets and stars in the solar system. We already
know that for an object with angular momentum such as a gyroscope, if it is affected by gravity, its
axis will tilt. The tilted shaft generates precession. But for stars or planets in the solar system,
because they are floating in space and do not have a ground fulcrum like a gyroscope, why do these
axes also tilt? This has always been a confusing question. There are also many different views on
why the rotations of planets and stars in the solar system are tilted. This includes exploration from
the perspective of conservation of angular momentum and collisions of asteroids.

This paper argues that if there is a dark matter fluid, and the dark matter fluid has a viscous force,
the viscous force of the dark matter fluid is like the effect of gravity on the gyroscope, which will
cause the rotation angular momentum of the planet or star to produce an increase in angular
momentum in the vertical direction. This vertical increase in angular momentum is what causes the

rotational momentum of a planet or star to deviate from its axis.

2 The effect of dark matter fluids on matter

Since matter is made of elementary particles. Therefore, the role of dark matter fluid should be
directly acting on elementary particles. Electromagnetic and gravitational interactions then drive the

entire matter to move.

Elementary particles mainly include electrons, protons, and neutrons.
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The radius of the electron is very small, according to the paper [4], you can take 7.7 X 1071%m. The
radius of the proton is similar to the radius of the neutron, you can take 0.74fm.

For the action of elementary particles, a formula can be used
f = 6murv

The u is the viscosity coefficient of dark matter, » is the radius of the elementary particle, and v is
the velocity of the dark matter fluid relative to the elementary particle.

It can be seen that because the radius of protons or neutrons is much larger than that of electrons,
the viscous resistance of dark matter fluids to electrons can be ignored. We only need to consider
the viscous forces generated by protons and neutrons.

First, consider that 18g of water contains 6.02 X 1023 molecules, each of which contains
2+8+8=18 protons and neutrons. Therefore, 18g of water contains 18 X 6.02 X 1023 =

1.08 X 1025 protons and neutrons.

For 1kg of water, the number of protons and neutrons contained is 6.02 X 1026, This is basically
the case with other substances.

Therefore, the number of protons and neutrons contained in 1kg of matter is subjected to the viscous
force of dark matter

fikg = 6 X 6.02 X 1026 x 0.74 x 10™BSmuv ~ 2.67 x 102mpv (1)
For Earth, the viscous force of dark matter is
fe = Mefirg = 2.67 X 10"2m, mpv 2)

Suppose the Earth decreases from its maximum orbital velocity to 0 and moves / distance, so the
energy consumed by viscous friction to do work is

W = f,l=267%x10%m,muvl

If the total kinetic energy of a planet is E, this energy is completely consumed by the viscous force
of the dark matter fluid

E=W =267 % 10?m, muvl
So

E
| =
2.67 X 10¥2m, muv

Therefore
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L E
T Ty T 267 % 102m, ruv?

It can be seen that the change in the speed of the planet's motion is proportional to the energy
viscosity coefficient ratio, and inversely proportional to the square of the velocity of the fluid.

Changes in the orbital velocity of the Earth can be estimated as follows.

Thereinto
E = Emev

I 1
v 534 x 10271y

T =
where m, represents the mass of the Earth, approximately m, = 6 X 10%*(kg)
According to the estimation of paper [1], the viscosity coefficient of the dark matter fluid is

u =4000Pa-s

The lifetime of the Earth's orbital movement can be estimated to be

1 1
T 5.34x 1027y 5.34 x 1012 x 3.14 x 4000

T ~ 1.5 x 10717(s)

Converted to year, it is
T = 4.8 X 1072°(year)

This lifespan is simply too short. This is clearly not consistent with what is already known. The
reason for the problem is that paper [1] only estimates the upper limit of the viscosity coefficient of
dark matter fluids. The viscosity coefficient of actual dark matter fluids may be much smaller.

If analyzed according to the current state of the Earth's movement, if the sun does not change, the
Earth's current orbit movement time should reach more than ten billion years. After all, the Earth
has been in this orbit for more than four billion years.

So if we reduce the viscosity coefficient of dark matter fluids, take
u=10"3Pa-s
Then we can get

T~ 1.92 X 101%(year)
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That is, the orbital life of the Earth should reach 19 billion years. This makes sense. This also shows
that if there is a dark matter fluid, and this dark matter fluid has a viscous force, its viscosity

coefficient is about 10731Pa-s. This is a very small viscosity coefficient.

Of course, the smaller the viscosity coefficient, it means that dark matter fluids are more likely to
form turbulence, causing the entire universe to be filled with visible matter.

3 Effect of viscous force of dark matter fluid on

planetary axis precession

From the point of view of the planet's rotation, the planet's axis of rotation should always remain in
a fixed direction if no additional moment is applied. However, since the planets are also affected by
the viscous force of a fluid while moving, a moment perpendicular to the direction of the planet's
motion will be generated, which will affect the orbit or rotational momentum of the planet.

Fig. 1 shows the effect of such a moment.

v

The direction of

DM fluids '/M The viscous force generated
/
. " by DM fluids
\

/ \ /
" !
! : g 0
LYY 4
| 1 @, 0
G A
1 1
1 1

\

-
-

Fig. 1 The viscous force to which the planet or star is subjected

In Fig. 1, R is the radius of the planet, J is the rotational angular momentum of the planet, and f'is
the viscous resistance of the dark matter fluid. M is the moment generated by the viscous force of
the dark matter fluid on the planet's surface. ¢ is the angle at which the angular momentum
precession.

According to formula (2), as can be seen from the above figure, when the planet moves at a velocity
v with respect to the dark matter fluid, the resistance of the dark matter fluid can be calculated by
the Stokes formula
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fp = My fikg = 2.67 X 10Y*m,muv
The moment generated by this force on the planetary body is
M = Rf,

Here R is the radius of the planet. This moment is always perpendicular to the direction of the star's
angular momentum of rotation. If the change in the momentum of the star's rotation angle generated
by this moment is d.J, then

dJ = Mdt

Since the moment M is perpendicular to the rotational angular momentum, the change of the angular
momentum will not affect the magnitude of the rotational angular momentum on the one hand, but
will cause the rotational angular momentum to deviate from the axis, resulting in an inclination
angle 0, which changes the direction of the rotation angular momentum. Thus creating a precession
along the axis of motion around the planet. This is like a gravitational gyroscope precessioning
around an axis. The angular velocity of its precession is

do dj M

~dr Jsinfdt =]sin@

It can be seen that the angular velocity of the planetary axis precession is proportional to the viscous
force moment received, and is inversely proportional to the rotational angular momentum of the
planet. We can also express the angular velocity in terms of period 7.

Q_Zn_ M
T T Jsin®

That is

T 2m[sin@
M

The angular rotation velocity of the planet is
2 2
] = g HlpR w

Then

Jsin@ 2Rwsinf

T = = 3
1.34 X 10?m,uvR  5x 1.34 x 1012 x 1031p )

In the above formula, J is the orbital angular momentum of the planet, x is the viscosity coefficient
of dark matter, m,, is the mass of the planet, R is the radius of the planet, v is the velocity of dark
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matter relative to the planet, here take v = 80000km/s.

4 The influence of the Moon on the momentum of

the Earth's rotation angle

Unlike other planets, the Moon's rotation around the Earth is at an angle to the inclination of the
Earth's axis of rotation. The Moon orbit itself has a 5-degree inclination angle to the plane of the
perpendicular planetary orbit. The Earth's axis of rotation has an inclination of 23.44 degrees in the
other direction. Therefore, when considering the tilt of the Earth's axis of rotation, the influence of
the Moon must also be taken into account.

Take it here

m = 6.00 X 10%*kg
R = 6400000m

w=7.27221x107°(rad/s)

It can be calculated that the rotational momentum of the Earth is

2
L= ngZa) =7.2%x10%3(kgm?s~1)

Taking into account the influence of the movement of the Moon, the average inclination of the lunar
orbit

And the tilt of the Earth's axis of rotation is
B = 23.44°
The orbital angular momentum of the Moon
L, = 7.2 X 1033(kgm?2s~1)

Ly, = 2.9 x 103*(kgm?s™1)
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Fig. 2 The effect of the
angular momentum of the
Moon's orbit on the angular
momentum of the Earth's
rotation

The geometric relationships in Fig. 2 are as follows
ab = L, sina

ab Ly Sina

ao = =
sinf sinf

L, sina
oc=L,—a0o=L, —————
sinf

Make a perpendicular line cd perpendicular to the axis at point C, then

Ly, sina

sinf

cd = oc-sinf = (Le - )sin[f = L,sinf — L, sina

In this way, we can find the angle between the total angular momentum ec and the axis eo

Lgsinfs — L, sina
L

sinf =

Where
1> =12+ 12 — 2L Lycos (m—a—f)

It can be found that the rotational tilt angle produced by the total angular momentum of the Earth
and Moon is

0 = 0.54° = 0.00948rad
In addition to Earth, the satellites of other planets are either too small in mass and the orbital angular

momentum does not have much effect on the planet's rotational momentum, or the orbital plane of
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the satellite is consistent with the direction of the planet's rotational momentum, so it does not
significantly affect the planet's rotational momentum tilt. Therefore, the rotation axis inclination
data of these planets can be used directly.

5 Comparison of theoretical calculations and

practical observations

By substituting the actual data into formula (3), we can calculate the period of the planetary axial
precession caused by the influence of the viscous force of the dark matter fluid. The second column
in the table, "Precession Period", is the actual observed axis precession period for each planet. The
third column, "Calculation Period", is the result of calculations based on the model in this article.
Other columns are additional parameters.

Table 1. Comparison of theoretical and observational data on the precession period of planetary rotations

Mars 170000 1.24E+05 3E+06 25.19 7.27E-05
Venus 29000 9.87E+01 6E+06 2.64 2.99E-07
Jupiter 4.30E+05 8.21E+05 TE+07 3.13 1.82E-04
Earth 26000 2.56E+04 6E+06 0.84 7.27E-05
Saturn 1.77E+06 5.30E+06 6E+07 26.7 1.65E-04
Uranus 1.69E+08 3.02E+06 3E+07 82 1.01E-04
Neptune  1.77E+06 1.58E+06 2E+07 30 1.08E-04

In Table 1, the Precession Period and Calculation Period units are both “years”.

As can be seen from Table 1, except for Venus and Uranus, the size of the calculation results of the
precession period of the planets is basically consistent with the actual observations. For example,
the precession period of Mars is greater than that of Earth. However, the data varies widely, which
may be related to the fact that Venus' rotation is tidally locked by the Sun. Since the rotation of
Venus is tidally locked by the Sun, it means that the initial rotation speed of Venus is also relatively
fast. The gyroscopic effect of Venus' rotation will be relatively small now, so it will also be easily
disturbed by external movements.

All four gaseous planets have greater precession periods than rocky planets. Of the four gaseous
planets, Jupiter has the smallest precession period. Uranus calculations differ greatly from actual
observations, which may be related to other factors. Such as asteroid impacts, and so on.

6 The axis of the sun precession

It can be seen from paper [2] that the current planetary orbital plane of the solar system is at an angle
of 60 degrees to the direction of the movement of the solar system, and this angle is still showing
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periodic changes, with a period of about 60 million years. In other words, the axis of the sun has an
angle of 30 degrees relative to its direction of motion. If we consider that this tilt of the sun's axis
relative to its direction of motion is also related to the viscous force generated by dark matter fluids,
then we can assume that the sun's axis of rotation has a 30-degree tilt, and the sun's axis of rotation
presents a precession with a period of 60 million years around its direction of motion.

First, we calculate that the rotational momentum of the Sun is

2
Ly = ngZa) = 1.13 x 10*?(kgm?s™1)

In addition to the rotational angular momentum of the Sun, the eight planets in the solar system also
have orbital angular momentum. Just as the orbital angular momentum of the Moon has an effect
on the angular momentum of the Earth's rotation, the orbital angular momentum of the eight planets
also has an effect on the rotational angular momentum of the Sun. The sum of the orbital angular
momentum of the eight planets calculated from the data of the eight planets is about 28 times the
angular momentum of the Sun's rotation. Hence the total

L =29Lg
By use formula (3), we substitute the data of the sun, obtained

2 X 29 X Rwsin®

T =
5x 1.34 x 1012 x 10-31 x 80000

(s) = 3.35 x 107 (year)

This cycle is basically consistent with the 60 million years of oscillation period of the solar system
estimated in paper [2]. It also shows that the angle between the orbital plane of the solar system and
the direction of the solar system's motion may be reflected because of the precession of the sun's

axis.

/ Force analysis of galactic matter

The flow velocity of dark matter fluid reaches 8 X 107 m/s is indeed very large, already close to
the speed of light. Therefore, even considering that the viscosity of the dark matter fluid is only
10731Pa - s, the resistance of galactic matter is very large. Therefore, the motion of the entire galaxy
is prone to slowing down or accelerating. This can be seen in the relative positions between some
of the already observed galaxies. For example, the Milky Way and Andromeda, these two galaxies
should be symmetrical. According to the theory of shock turbulence formation [3], the two galaxies
should be arranged in parallel. But what we're seeing now is that the two galaxies seem to be
approaching rapidly and colliding. This reflects the instability of the turbulence formed in dark
matter fluids.

However, because the matter in the Milky Way galaxy is mainly gathered together by gravitational
interactions, the viscous resistance generated by dark matter fluids is still very small relative to
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gravitational interactions, and will not affect the overall structure of the planet or the relative motion
between the materials inside.

For example, according to the radius of the Earth to calculate, the Earth moves with the Milky Way
at a speed of 80,000 km/s relative to the dark matter fluid, and the viscous resistance of the dark
matter fluid is

fe = Mefikg = 2.67 X 102 m,mpuv = 4 x 10*(N)
And the gravitational force between the Earth and the Sun is

GMm

Fe = —7— = 3.56 X 102(N)

The difference between the two is nearly 100 million times. Therefore, relative to gravitational
interactions, the viscous force generated by dark matter fluids is negligible.

8 Conclusions

Because the basis of matter is relatively stable electrons, protons and neutrons. As a result, the
distance between these elementary particles is very large. Therefore, for dark matter fluids, any
macroscopic matter is loose. In this way, when we consider the viscosity of dark matter fluids on
matter, we should analyze them from the perspective of the most basic protons, neutrons and
electrons. However, because the radius of the electron is too small, the viscous force of the dark
matter fluid mainly acts on protons and neutrons. In this way, we only need to consider the number
of protons and neutrons in a substance to roughly determine the size of the viscous force of the dark
matter fluid that the substance is subjected to. Through the analysis of this paper, we conclude that
the viscosity coefficient of dark matter fluids may be as small as 10731Pa - s. Therefore, such a
small viscous force is difficult to observe at the microscopic level. However, on the cosmic scale,
due to the huge amount of matter, this viscous force will produce relatively large effects, such as the
generation and drift of galaxies, and even the inclination of the rotation axis of planets and stars in
a galaxy.

From the above analysis, we can see that the motion of dark matter fluid relative to galactic matter
is an important factor that causes galactic matter to be subjected to viscous forces. The viscous
resistance generated by this dark matter fluid, combined with the circular motion of galactic matter,
can produce the tilt of the axis like a gyroscope. The tilted rotating shaft creates a corresponding
precession. Then, by analyzing the angle of rotation of the axis of rotation and the period of
precession, we can verify the existence of the viscous force of the dark matter fluid.

The rotation of galactic matter can be around a specific orbit, such as the rotational angular

momentum of planets. The action of dark matter fluids can tilt this axis of rotation. The precession

of the rotation axis is generated due to the change of rotation angular momentum.
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During the entire analysis, we can note that among all 8 planets, Mercury's rotation axis itself is
very weakly tilted, and the relevant data is incomplete, so this paper does not analyze. For the Earth,
because there is a lunar orbital angular momentum orbiting the earth, its direction is very different
from the direction of the Earth's rotation angular momentum, so the inclination of the Earth's rotation
axis also takes into account the influence of the moon. Through detailed analysis, we can see that if
the influence of the Moon is considered, then the axis tilt angle of the entire Earth-Moon system is
actually very small. In the calculations in this article, it can be seen that it is only 0.54 degrees,
which is a very small rotational tilt. Then for other planets, including Uranus, Neptune, and so on,
their moons are consistent with the direction of the rotational momentum of these planets. That is
to say, even if their satellites are very large, but because the direction of the angular momentum of
the satellite's orbit is consistent with the angular momentum direction of the planet's rotation, the
tilt of the rotation axis of these planets will not or rarely be affected by the angular momentum of
the orbit of these satellites, so only the influence of the moon on the Earth's rotation angle is analyzed
in this article.

From the results of the calculation, if the viscosity coefficient of the dark matter fluid we consider
isonly 1073'Pa s and the movement speed of galactic matter, that is, the solar system relative to
the dark matter fluid, reaches 80,000 km per second, then the rotation axis precession of the seven
planets we calculated except Mercury is basically the same as the rotation axis precession of the
actually observed planets by orders of magnitude.

In addition, the sun's rotation axis precession is calculated. If the angle between the sun's axis of
rotation and the direction of the sun's motion is regarded as the tilt angle of the sun's axis of rotation,
we can find that the tilt angle of the sun's axis of rotation reaches 30 degrees, and the precession
period of its axis can reach more than 33.5 million years. The calculation results are basically
consistent with the data predicted in some paper [2].

In our analysis of this article, we can also see a very interesting phenomenon, that is, if the speed of
dark matter fluid relative to the speed of matter in the solar system galaxy reaches 80,000 kilometers
per second, this is close to the speed of 300,000 kilometers per second at the speed of light. It can
be seen that the flow speed of dark matter fluids is very fast. However, because dark matter fluids
do not participate in electromagnetic interactions, theoretically, even if the speed of dark matter
fluids has an upper limit, this upper limit should far exceed the upper limit of the speed of light. Just
as in our Earth's matter system, many objects can easily exceed the speed of sound.

Of course, because the dark matter fluid is very fast relative to the galactic matter, this also causes
a huge galaxy in the dark matter fluid, it will continue to drift. The speed and magnitude of this drift
can also be considerable, and it can be the entire galaxy moving at a very high speed, spinning, or
even flipping, just like we see the Milky Way and its sister galaxy, the Andromeda Galaxy. The two
galaxies are currently approaching at a very fast speed and will collide soon.
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Use Bernoulli's force to explain how

galaxies move between them

Abstract
In this paper, we try to solve the problem of motion between two adjacent galaxies by using the
motion of the dark matter fluid driven by the rotation of galaxies. In this study, it is believed that
when two adjacent galaxies differ in their direction and relative position, it is easy to lead to
differences in the speed of dark matter fluid motion between the two galaxies, which will form the
so-called Bernoulli force. This Bernoulli force is one of the reasons why the positions of galaxies in
many of the multigalaxies we have observed so far are relatively random. If Newton's theory of
gravity or general relativity is used to explain it, then the motion of galaxies due to gravitational
effects purely should be circular. This is not quite the same as what we have observed. In fact, in
the multigalaxies that we now observe, the movements of the various galaxies exhibit a state of
random motion similar to Brownian motion. The existence of this state of random motion can be
well explained by dark matter fluids. The estimates in this paper are also largely similar to those of
my previous work that the effects of dark matter fluids are on the same order of magnitude as

gravitational effects.
1 Introduction

The discovery of dark matter was originally intended to solve the anomaly of the motion curves
of stars of galaxies ['], if there was no dark matter, the speed of the stars in a galaxy would slow
down as they moved farther away from the center of the galaxy, but the actual observed phenomena
showed that almost all the stars in a galaxy moved at basically the same speed. To solve this problem,
it can be assumed that there is a large amount of dark matter in a galaxy, which surrounds the entire
galaxy in a spherical state 1], It's like a very large bubble formed around a galaxy. Jovica Vjestica,
an aerodynamicist, envisions that all matter in galaxies, including the tiny nuclei of atoms, is made
up of bubbles surrounding them Bl. When dark matter fluids flow through these bubbles, they are
attracted by the Bernoulli effect. With this line of thinking, this study treats the dark matter sphere
surrounding a galaxy as a whole, and when the galaxy rotates, the entire dark matter bubble drives
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the flow of dark matter fluid around it. If two adjacent galaxies rotate in different directions, the
Bernoulli force will be generated due to the different velocities of the dark matter fluid between the

two galaxies, which can cause the rotation direction of the galaxy to change.

2 Force analysis between adjacent galaxies

Bubble 1 .-~/

’’

e
—

Sea

Fig. 1 Galaxies and dark matter bubbles

In the image above (Fig. 1), the two spiral galaxies, one large and one small, rotate in opposite
directions. Due to the presence of dark matter, both galaxies are surrounded by dark matter bubbles.
When the dark matter bubble rotates, it will drive the dark matter fluid to move.

The rotational velocities of the two galaxies Bubble are Q and o, and the angular momentum
is J and j, respectively. Considering that the two galaxies rotate in opposite directions, driving the
dark matter fluid, Bernoulli forces F and f are formed between the two. However, due to the
difference in the positions of the two galaxies, F is slightly larger than f, which will form an angular
momentum dj=Aldt in the direction of perpendicular j. This angular momentum will cause the

galaxy on the right to drift away from its original direction.

The results of the actual observations are shown in the following figures. Therefore, the
relationship between the positions of these galaxies, which occur in pairs and rotate in opposite
directions, can be explained by the Bernoulli force of the dark matter fluid. Gravity, on the other

hand, may not explain why these galaxies are in a state of separation rather than merging.

We can make a simple analysis of the entire force situation. For Bubble 2 in 1 in Fig. 1, because
its rotation position is slightly away from the axis of rotation of the two galaxies, and the rotation
of the galaxy drives the motion of the dark matter fluid, this deviation of this position causes the
galaxy to be subjected to uneven force at both ends, one side of which is F, and the other side is f,

so that there is a force difference:
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AF=F—f
This force difference results in a moment that reverses the direction of rotation of the galaxy:
Al = rAF
dj = Aldt

It can be seen that this moment will result in an increasing amount of change in angular

momentum over time. If the moment difference A/ does not change with time, then
Aj = AMAt

This angular momentum is combined with the rotational angular momentum j of the galaxy to
form a new direction of angular momentum, the magnitude of which is:

dL =j + dj
If the moment difference does not change with time, then
AL = /j? + Aj?

3 Simple estimates

If the mass of small galactic Bubble2 consists of dark matter is m, = 1.2 X 10*3kg
The mass of the large galaxy Bubblel consists of dark matter is m; = 2.4 x 10*3kg
The distance between the two galaxies is r = 2.5 X 10%?m

Through Newton's gravitational force calculation formula, it can be calculated that the
gravitational force between two galaxies is

_omm, i1 2:88%x10% 2
Fy = G—3= =667 x 107" x ———777 ~ 3.07 X 1031 (N) 1

If Bubble2 moves in a circular motion around Bubblel, we can approximate the velocity of
Bubble2 as

~ 2.77 x 105(m/s) 2)

Fyr [3.07 X 1031 x 2.5 x 1022
N 1.2 x 1043

It can be seen that as long as the speed of operation is 277 kilometers per second, one galaxy

can move in a circle around another galaxy. However, as far as we can see now, it seems that the
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movement between galaxies is not in a circular motion. For example, in the Stephen Quintet, from
the relative positions of the five galaxies, they are more like a random motion, like the Brownian
motion of particles. And if the galaxy moves due to Bernoulli's force, according to the formula for

calculating Bernoulli's force

1 . 1 .
P15 PV =P2 t5pV; (3)
Considering that the average diameter of the two galaxies is 100,000 light-years, i.e., D =
102%m, if the width of the dark matter flow between the bubbles of the two galaxies is equal to D,
it can be calculated that the cross-sectional area of the dark matter fluid flowing between the two

galaxies at the entrance is approximate
S; = 2.5 %1072 x 10?1 = 2.5 x 10*3(m?)

The distance between the two galaxies is 2.5 X 1022m. The cross-sectional area at the nearest
point between the dark matter bubbles of the two galaxies is

S, ~ (2.5 X 1022 — 10%1) x 102! »~ 2.4 X 10*3(m?)
According to the law of continuity, it can be calculated

v, 5
—=—=1.04
v, S5

It can be estimated that the attraction of the dark matter fluid between two galaxies due to the
presence of the dark matter bubble of the two galaxies is

1 1

Ap=p; —p; = Epvzz - Epvf ~ =p x 0.082v7 =~ 0.041pv?

N =

Then

21

AF = |Ap5|=0.041><7r><< 5

2
> pv? =~ 3.22 X 10*°pv2(N)

Considering that the speed of the galaxy is about 300 km/s, it can be estimated
v, = 3 x10°m/s
So
AF =~ 3.22 X 10*°pv? ~ 2.9 x 1051 p(N)

If we assume that dark matter accounts for 80% of the matter in a galaxy and is evenly
distributed across galaxies, we can estimate the density of dark matter to be approximate
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1.2 x 10*3 x 0.8
~ ~ 2.87 x 1072%(kg/m3)

4 (1021\°
?”(—2 )

In this formula, the total mass of a galaxy Bubble, including visible matter, is divided by the

volume of the Bubble to obtain the density of the dark matter fluid. It is assumed that the density of
dark matter in the galaxy is equal to the density of the dark matter fluid outside the galaxy. This can
be calculated

AF ~ 8.3 x 1031(N) 4)

It can be seen that the Bernoulli force caused by the flow of dark matter fluids is of the same
magnitude as the gravitational F,; calculated in equation (1) above. This is basically consistent with
my previous calculations [, which means that the effects of dark matter fluids are about the same
as gravitational effects by orders of magnitude. This may illustrate: 1. Is gravity related to
Bernoulli's force in dark matter fluids? Or is gravity the Bernoulli force of dark matter fluids? 2.
The Bernoulli force produced by dark matter fluids is the same as the gravitational force, which
means that we may easily ignore the Bernoulli force of this dark matter fluid and confuse it with
gravity. But in any case, the Bernoulli force produced by dark matter fluids is not limited by the
speed of light, so it can act instantaneously. So on a cosmic scale, at least we don't need to think
about the delay effect on which gravitational interactions depend.

4 Conclusions

Through the analysis of this paper, we believe that the possible applicability of the theory of
gravity on a very large cosmic scale is limited, that is, many phenomena of the universe may not be
fully explained by the theory of gravity. In the very vast universe, gravity may be a microscopic
interaction similar to what we see. This microscopic interaction is mainly limited by the fact that
the propagation speed of gravity is only the speed of light, so that gravity may be a microscopic
force on the scale of the universe. If the phenomena of the universe cannot be fully explained by the
theory of gravity, then we may need a force that exceeds the speed of light of the gravitational force
of the universe to explain the phenomena in the universe. The Bernoulli effect caused by dark matter
fluids should explain to some extent many inexplicable cosmic phenomena in the past.

In the process of writing this paper, I had a very useful discussion with Jovica Vjestica, an
aircraft maintenance engineer and aerodynamicist from Toronto, Canada, and I would like to thank

him for the good inspiration.
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Appendix:

Several photos of multiple galaxies from the Hubble Telescope, etc.
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Use the dark matter Cherenkov effect to
explain  why galaxies form and the

evidences
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Abstract

Based on the cosmic dark matter fluid model, this paper proposes that the visible matter of the cosmic
galaxy is formed by various turbulences of the dark matter fluid. This perturbation may be caused by a
huge dark matter entity moving faster than the speed of light, which in turn forms Cherenkov radiation
of gravitational waves. This paper estimates the size of this dark matter entity, pointing out that this
disturbance will form two regions of high and low pressure in the dark matter fluid. The pressure
gradient generated around the turbulence can be estimated using the Fujita formula for tropical
cyclones. Computational analysis shows that when it reaches the outer periphery of the galaxy, the
pressure gradient becomes small, and the effect of the Corio force is not obvious, so the rotation speed
of the galaxy material is mainly affected by the speed of the dark matter fluid itself. This can be
confirmed by the fact that the peripheral material rotation speed of all galaxies in the local group is
basically the same. In addition, because the dark matter entity may have a certain length, just like a
jet that produces a sonic boom, a low-pressure region and a high-pressure region will be generated at
both ends of the length, which also means that the same dark matter entity may produce multiple
galaxies, and there should be at least two galaxies in multiple galaxies with the same structure. This
can be confirmed by some observations. Examples include the Milky Way and Andromeda Galaxy (M31),

as well as the Hickson Compact Group.

1 Introduction

The formation of galaxies is a perplexing question. There are currently multiple theories to explain
it. The Big Bang theory describes that as the temperature of the universe cools, hydrogen condenses,
eventually synthesizing various elements to form the galactic material we see today.

Based on the dark matter fluid model of the universe ['], this paper gives a new explanation for the
formation of galaxies.
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2 Formation of turbulence in dark matter fluids

When I first proposed the turbulence model of dark matter fluids '), my assumption was that dark
matter fluids would have uneven flow velocities during the flow process. Turbulence occurs at
locations with fast flow velocities, forming visible material. But if visible matter is produced in this
way, there is a question, why does the flow rate of dark matter fluid in different locations occur
unevenly? Are there obstacles in the universe like coral reefs in the ocean? And how to explain why
visible galaxies actually occupy a relatively small space in the universe, but the distance between
galaxies can be very large. This can be confirmed in the photographs of the Webb Space Telescope
in Fig. 1.

Fig. 1. Deep space universe photographed by the Webb Space Telescope (NASA)

Another question is in Fig. 1 We can also notice that different spiral galaxies rotate in different
directions. After all, according to the Big Bang theory, if the direction of the Big Bang explodes
from a point outward in the direction of spherical symmetry, then the direction of motion of these
galaxy materials left after the explosion should have a certain regularity. In addition to the fact that
all galactic matter is moving away from each other, we should also be able to see that most galaxies
should rotate in roughly the same direction, but this is not the same as what we actually observe.
Judging from the photos taken by the Hubble Space Telescope or the Webb Space Telescope, the
direction of rotation of various galaxies actually has a large randomness. It is far-fetched to explain

it just by gravitational interactions.

Therefore, I think it is more likely that there are entities in dark matter fluids due to the presence of
various motions. Some of these moving entities exceed the speed of light, forming turbulent
phenomena such as shock waves, which in turn form various galaxies. These shocks are like sonic
booms produced by supersonic aircraft in the air when they break through the sound barrier. The
different direction of galaxy rotation may be related to the direction of dark matter fluid flow. Just
like wooden blocks floating in a river, they will tumble randomly depending on the state of the

flowing water.
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3 Faster-than-light motion in dark matter fluids

We can assume that there are some continuously moving entities in the relatively uniform dark
matter fluid, and these continuously moving entities cannot be observed by the visible matter world,
because their interactions are unique to dark matter. These entities may be like creatures in Earth's

oceans, moving in random directions.

Some dark matter entities are larger, others are smaller, but unlike the creatures in Earth's oceans,
these entities in dark matter fluids can easily exceed the speed of light. The speed of life in the
Earth's oceans does not exceed the speed of sound.

If these dark matter entities move faster than the speed of light, they will break through the light
barrier in the dark matter fluid, forming shock waves similar to those in the air of the earth, where
objects travel faster than the speed of sound [?1. This should be one reason for the turbulence in dark
matter fluids.

Of course, to produce turbulence does not necessarily need to break through the limit of the speed
of light, and the speed of some organisms in the Earth's oceans is not necessarily fast, but they can
also produce turbulence in the ocean. Therefore, the generation of this dark matter turbulence has a

great diversity.

We now focus on the turbulence formed by the movement of dark matter entities exceeding the
speed of light, so the turbulence formed must be relatively regular. Like some very regular spiral
galaxies, it may belong to this category of turbulence.

4 Estimation of the size of dark matter entities

From the diameter formed by the turbulence, it should be possible to roughly estimate the diameter

of this dark matter entity moving beyond the speed of light.

There are two main types of shock waves that we know to form beyond a certain signal speed. One
is the turbulence formed by breaking through the sound barrier. The other is Cherenkov radiation,
which is formed faster than the speed of light.

From the perspective of Cherenkov radiation, the intensity of the radiation formed is mainly related
to the speed of particles and the number of particles. The faster a particle travels faster than the
speed of light, the greater the radiation intensity will be. The greater the number of particles, the
greater the intensity of radiation formed.

Therefore, the turbulence formed by the disturbance of dark matter entities mainly depends on the
mechanism of turbulence formation. Is the dark matter fluid similar to air or just an electromagnetic
medium? If the dark matter fluid is only an electromagnetic medium, the size of galaxies formed in
the cosmic fluid is mainly directly related to the speed and number of dark matter entities. The
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relationship with entity size is not clear.

However, we can still make an estimate of the size of dark matter entities by comparing the size of
the blue whale, the largest animal in the ocean on Earth, with the volume of the ocean.

According to the average depth of the Earth's oceans of 3800m and the average area of
3.6 X 108km?, the total volume of the Earth's oceans is

3800 x 3.6 x 108 x 10° = 1.4 x 1018(m3)
The size of the world's largest blue whale is currently about 200m3
It can be seen that the ratio of blue whales to the total volume of the ocean is approximately

200

m ~ 14X 10_16

Now we calculate the size of the currently observed cosmic radius of about 1.4 x 101°7y
4
37 X (1.4 x 1019)3 =~ 3 x 1031 (Iy3)

Then, referring to the ratio of blue whales to ocean volume, the maximum volume of possible dark
matter entities can be estimated to be approximately

3x1031 x1.4x 10716 ~ 4 x 1015(1y3)

That is, if the dark matter entity is a cylindrical shape with a base radius of 10°ly, its length is
approximately

4 %1015

That is, the maximum length of dark matter entities moving in the universe is about hundreds of
thousands of light years, and the cross-sectional radius of about 100,000 light years or so.

The currently observed radius of the Milky Way is about 100,000 light-years. However, the Milky
Way is only a medium-sized galaxy in the universe, and there are many larger galaxies in the
universe. Therefore, the shock waves formed by Cherenkov radiation or breaking through the sound
barrier in the air produced by such a large-scale dark matter entity are basically the same as the scale
of the moving entity in the ocean. More entities should be much smaller than this scale.

5 The process of forming a shock wave

When a dark matter entity moves faster than the speed of light in a dark matter fluid, it will form a
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gravitational wave of Cherenkov radiation 21, The result of this radiation is the formation of a
relatively pronounced ring of matter. The formation of this ring of matter then leads to the formation
of a low or higher pressure region at its center, and this low or higher pressure region produces the
rotation of galactic matter due to the movement of dark matter fluids, forming spiral galaxies of
various shapes.

After the formation of a low or high pressure region at the center of the galaxy, a pressure gradient
is formed around it, which can be described by Fujita's formula

1
P=Poo—(Poo—Pl)[1+2(%)2]2 €Y

By Newton's laws of motion, then

dpP

= 2
a=_— (2
where m is the mass of the gas with the length of the unit radius. therefore
2 _3
dapP 2 r 2
Q—E—E(Pw—Pl)TI:l'i‘Z(E)] (3)

If the velocity of a cyclone is v and can be approximated as a circular motion around the center, its

acceleration is

3 3
”72 = l%(looo —P)r [1 +2 (%)2]_2 = Ar [1 +2 (%)2] i O]
such
3
v:=Ar? [1 +2 (%)2] ’ (5)
It can be seen that if r < R, then
v? =~ Ar?
or
v ~ Br (6)

That is, the speed is proportional to the radius. Of course, this is the gas velocity due to the

centripetal force. However, galactic matter and atmospheric vortexes are different, and the center

density of galactic material is very large, and the gravitational effect is very large. Therefore, the

centripetal force of galactic matter is the combined force of gravity and cyclone pressure difference.
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If r is large enough, i.e. v > R, then

3
r\2172 AR3r?
v2 = Ar? [2 (—) ] = (7
R 2373
or
C
VR — 8
N ®)

At this time, the peripheral gravity of galactic matter has a similar relationship. But gravity is also
very weak at this time. The effect produced by the combined force of cyclone pressure difference
and gravity will become smaller and smaller. At this time, the speed of material in the outer galaxies
of spiral galaxies is mainly determined by the laminar velocity of dark matter fluids. This also means
that in the same dark matter fluid region, it is foreseeable that the speed of the dark matter fluid is
roughly uniform. Therefore, this dark matter fluid region, the rotational speed of the outer part of
all galactic matter, should be about the same.

The existing observation data show that in a number of galaxies adjacent to the Milky Way, the
rotation speed of the material outside the galaxy is not much different, and basically maintains a
relatively constant speed B3I,

From these observations, if the speed of material moving in the outer reaches of the galaxy is lower
than 200 km/s, the speed of rotation of material in the outer galaxy increases with distance. For
example, NGC2403, NGC3621, NGC2574 and so on. Among them, NGC 2574 is more obvious.
Its peripheral galaxy rotation speed is less than 100, so the rotation speed of material in the outer
galactic galaxy increases significantly with distance. If galactic matter moves faster than 200 km/s,
the speed of rotation of outer galactic matter decreases with distance. For example, the Milky Way,
NGC 2841, NGC2903, NGC7331 and so on.

It can be seen that when the speed of rotation of the material in the outer regions of the galaxy
exceeds a certain value, it will be slowed down. Below a certain value, it will be accelerated.
Therefore, it can be expected that without the influence of galactic material, these galactic materials
may all have a fixed speed. It's like a wooden block floating in a steady stream of water.

After using Fujita's formula, another effect is that the positive and negative central pressure
difference is closely related to the rotational shape of the galaxy. If the central pressure in the
formula is negative, i.e. Py < P,,, then the pressure difference calculated by Fujita's formula will
strengthen the gravitational interaction, and the galactic material is closer to the center of the galaxy.
The observation is that the radius of the galaxy will be relatively small.

Conversely, if the central pressure in the formula is positive, i.e. Py > P,,, then the pressure
difference calculated by Fujita's formula will weaken the gravitational interaction and make the
galactic material farther away from the center of the galaxy. The observation is that the radius of

292



galaxies is relatively large.

6 Galaxies formed at the same time

In the process of breaking the sound barrier, high-pressure areas and low-pressure areas are formed
in the front and rear ends of the aircraft. Therefore, there are generally two more obvious turbulent
areas. However, this is due to the fact that the aircraft itself has a certain length. For Cherenkov
radiation of electromagnetic waves, because the particles traveling at high speed are very small, and
the electromagnetic wave radiation formed reaches the macroscopic scale, there is generally only
one aperture detected in the Super Kamiokande detector.

However, for the Cherenkov radiation of gravitational waves [?, like the supernova 1987A, the
released material has a certain volume, which forms multiple rings of material. Two of them are
relatively large in diameter and the same shape of the ring substance is more obvious.

High-speed moving entities in dark matter fluids, if they have volume, should also be able to form
two symmetrical turbulent regions. The material turbulence of these two galaxies may correspond
to two galaxies that look very similar in shape.

In the Local Group, the Andromeda Galaxy (M31) as we know it is very similar to our Milky Way
structure. So are these two galaxies symmetrical galactic material turbulence produced when a
certain volume of dark matter entities break through the speed of light?

Of course, although M31 and the Milky Way are the same shape, the rotational normal is currently
not on the same axis. This may have something to do with the fact that galactic matter vortices may
also flow in dark matter fluids. This flow of galaxies causes its normal direction to be changed.

The symmetry of galaxy structure in this group can also be found in other groups. For example, in

the Stephen Quintet galaxy group photographed by the Harper Space Telescope, two pairs of
galaxies with basically the same structure can be found. As shown in Fig.3.
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Fig.2 Stephan's Quintet was taken by Hubble Space Telescope (NASA)

It can be seen that in Fig.2, the structure of the galaxy in the two red circles and the two blue circles
is the same. It can be noted that the two galaxies in the red circle rotate in opposite directions.
According to the analysis in Section 5, large spiral galaxy centers should be positive pressure, while
small spiral galaxy centers should be negative pressure.

The symmetry of this structure can be seen more clearly in the infrared photographs of the Webb
Space Telescope (Fig. 3).
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Fig.3. Stephan's Quintet was taken by Webb Space Telescope
The same structure is true for other Hickson Compact Groups galaxies.

In addition, in the local group, we can also note that the Andromeda Galaxy has a larger radius
than the Milky Way, which means that the center of the Andromeda Galaxy may be positive
pressure, while the center of the Milky Way may form negative pressure.
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What kind of device can measure the

viscosity of dark matter fluids

Abstract

This paper explores how to detect the viscous force of dark matter fluids. In a microscopic
environment like the Earth, the ideal measuring device is the gravitational constant measuring
device. However, although the order of magnitude of the viscosity force of dark matter fluid is
equivalent to the gravitational constant, due to the symmetry arrangement of the gravitational
constant Measuring device itself, the influence of various external factors including the viscous
force of dark matter fluids has also been eliminated. Of course, The gravitational constant
measuring device used in a general physics laboratory may not be accurate. It requires
sophisticated professional equipment to complete. In addition, the direct measurement with other
devices is not very good. The main thing is that the accuracy requirements ave higher. In the
interstellar range, the use of artificial satellites and spacecraft to make measurements may also be
affected by gravity, and there are also some key problems to solve. In order to solve the above
problems, this paper proposes a method that uses the principle of superconducting diamagnetism to

balance pendulum, effectively eliminating the problem of symmetric placement of pendulum.

1 Introduction

To measure the effect of the viscous force of dark matter on visible matter, it can be analyzed by
Newton's formula for gravity. The viscous force of dark matter fluid superimposed on gravity is
equivalent to a slight increase in the gravitational constant. That is

GMm

where m is the mass of the pendulum that drives the fiber to turn. While M is the mass of the
attraction ball, 7 is the distance between the attraction ball and the pendulum. F'is gravity. G is the
gravitational constant. In this way, the resultant force after adding the viscous force of the dark

matter fluid is

(G +86G)Mm 6GMm
F+f=————=F+
r2

r2

where fis the viscous force of the dark matter fluid.

So
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B OGMm

Or
5G = f_’”z _ flkgrz
Mm M
Where
fikg = 6.71 x 1071 (N)

If

r=0.16m

M = 0.78kg
Then

2

0.78

2
r 1. .-
56 =157 | 671 % 10-11 x ~ 2.2 x 10712(m*kg™'s7%)

Of course, the direction of the viscous force of the dark matter fluid will deviate from the direction
of gravity measured in the experimental device, but even if you consider this, it can be seen that the
change in the gravitational constant is still considerable. By measuring over different time periods,
it should be possible to obtain large differences in gravitational constants.

For example, in Wuhan, the minimum angle between the viscosity direction of dark matter fluid and
the perpendicular direction of the experimental plane is -36.6 degrees. The maximum angle is 83.4
degrees. That is, if the gravitational constant is measured during the day, the measured gravitational
constant will be reduced. That is

8G = —22x10712 x 5in36.6 ~ —1.31 x 10712 (m3kg~1s72)
After 12 hours of measurement, the gravitational constant was measured. That is
8G =2.2x 10712 x 5in83.4 ~ 2.19 X 107 12(m3kg~1s72) D

From the calculation results, as long as the accuracy of more than 2% of the experimental device
can complete this experiment. In addition, if the mass of the attraction ball is reduced or the distance
between the attraction ball and the pendulum center of mass is increased, the accuracy requirements

of the experiment can also be reduced.

So which of the current devices used to measure the gravitational constant can measure this change
in the gravitational constant? Let's first take a look at some parameters of the gravitational constant
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measuring devices that are currently commonly used in college physics laboratories. One of the
typical devices has a distance of about 3cm between the attraction ball and the ball on the pendulum,
and the mass of the attration ball is about 1.5kg. Substituting these parameters into Equation (1)
allows us to find out the variation in the measurement of the gravitational constant caused by such
parameters

85G =~ 4 x 1071%(m3kg1s72)

It can be seen that the error of this experimental device is too large to measure the effect of the
viscous force of dark matter fluid on the gravitational constant.

Therefore, to measure the influence of the viscous force of dark matter fluid on the gravitational
constant, it may still require more professional and high-precision measurement equipment. And
these devices should be more expensive. However, these professional and high-precision equipment
have a symmetry problem that is difficult to solve. Therefore, it may eventually be necessary to
design a completely new set of equipment to complete such experiments.

2 Comparison of devices for measuring
gravitational constants

2.1 Two commonly used methods for measuring gravitational

constants

Although the viscous force of dark fluid is a very macroscopic force, we can still measure it on
Earth through very precise experiments. From the calculation results of the viscous force of dark
matter fluid M, its order of magnitude is actually about the same as the order of gravity. It's just that
because gravity has a cumulative effect, that is, when the mass is relatively small, it is difficult for
us to feel the existence of gravity. But if the mass is very large, this gravitational force produces a
very considerable macroscopic effect. But this is not the case with the viscous force of dark matter
fluids. Whether the mass is large or the mass is small, the effect of the force it produces is basically
the same. That is to say, although the greater the mass, the greater the viscous force of the dark
matter fluid, but by dividing the viscosity force by the mass, we can find that it is a constant value.
It does not affect the acceleration effect of the viscous force of dark matter because of the size of
the visible matter.

On Earth, it is now possible to measure the effects of gravity in the laboratory. This is mainly done
through very precise gravitational constant measurement experiments. Since other factors, including
electrostatic forces, the magnitude of the force far exceeds the gravitational force, a very
symmetrical structure is used in the experiment of measuring the gravitational constant in order to
eliminate the influence of these other factors on the measurement results. For example, two equal
mass attraction balls are used, and the masses at both ends of the pendulum are symmetrical and
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equal. This makes it very effective to shield against the effects of various external forces. Of course,
this can also shield the viscous force of dark matter fluids.

However, unlike the effects of other factors, the direction of the viscous force of the dark matter
fluid is related to the movement of the earth and even the movement of the solar system, so if the
gravitational constant measurement time is long enough, then this change in the direction of the
dark matter fluid caused by the Earth's rotation will bring great uncertainty to the measurement
results. Therefore, relatively speaking, the time-of-swing method is relatively less affected by the
uncertainty of the direction of the viscous force of dark matter fluids. However, for the angular-
acceleration-feedback method, due to the very long measurement time, the viscosity of the dark
matter fluid may have a larger impact in this case, resulting in a larger deviation in the measurement

results.

Therefore, in order to be able to measure the effect of the viscosity force of dark matter fluid on
visible matter, we can do the following work:

The first is to reduce the symmetry of the gravitational constant measuring device. That means we
can do without two or four balls. Let's just use one attraction ball to do the experiment. In this way,
when the direction of dark matter fluid flow changes, we can accurately predict the effect of dark
matter fluid viscosity on the experimental results. Then we measure according to the different
positions of the Earth's rotation, which can be used to compare the difference in the measured results
when the viscosity direction of the dark matter fluid is different.

The second is to choose different times to measure. In a relatively short period of time, the influence
on the viscosity direction of dark matter fluid is mainly the direction of the Earth's rotation. From
the analysis results of the paper ?], we can see that the direction of the viscous force of dark matter
fluid is the most different between the two times of day and night. Therefore, a more varied
gravitational constant should be obtained.

In this way, after the improved experimental device, we can choose the time-of-swing method to
measure the single attraction ball. The experimental measurement device is shown in Figure 1. The
two types of the placement position of pendulum is different according to the distance from the
attraction ball, which is called near configuration and far configuration.
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Pendulum / Q

Pendulum

Near configuration Far configuration

Fig. 1 The time-of-swing method with only one attraction ball

As can be seen from Figure 1, the two methods are consistent with the orientation of the time-of-
swing method's device for measuring gravitational constants. Just reduce the attraction ball from
symmetrical two to one. In this way, the two angular frequencies of the near configuration and the
far configuration of the pendulum are measured, which are w, and w¢

w2 = kn +IGan
kfe+ GC

2 _ af

wf —f

where £ is the elastic coefficient of the pendulum hanging fiber and C is a coupling coefficient
related to the attraction mass and the measured mass distribution. These two parameters are different
in the two configurations. / is the moment of inertia of the pendulum.

The gravitational constant thus measured is

o I(w3 — w}) — (kn — kf)

Cyn - Cgf

However, despite this, we can find that although there is only one attraction ball and there is no
symmetry of attraction ball, the force of the dark matter fluid on the pendulum is still symmetrical.
Therefore, it will not be possible to generate a torsional moment on the pendulum, and naturally it
will not be possible to measure the viscous force of the dark matter fluid in the device. Therefore,
other approaches are needed to solve this problem.

If you want to affect the measurement results simply by changing the symmetry of the attraction
ball, you may still need the angular acceleration feedback (AAF) method to measure. The influence
of the viscous force of dark matter on the measurement of the gravitational constant by the AAF
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method has been analyzed in detail in the paper [2].

In the AAF method, if an asymmetrical structure is used, i.e. only two attraction balls are installed
on one side on the rotating disc and the two attraction balls on the other side are canceled. This
should help increase the error in the gravitational constant measurement. However, this error may
come from other non dark matter fluid viscosity factors. Therefore, it is not a very good method
either. And although the symmetry of the attraction ball is canceled, the symmetry of the pendulum
cannot be eliminated, so the uncertainty of the experimental results becomes very large.

3.2 Use the cold atom interferometry

Unlike measuring the gravitational constant using pendulum, the use of cold atom interference is an
absolute gravitational acceleration measurement method that can measure the gravitational
acceleration g of the Earth with very high accuracy. At present, very high accuracy can be achieved
using cold atomic interferometry method, and of course it can also be used to measure gravitational
constants 1,

If the viscous force direction of the dark matter fluid is towards the atom, the result is to increase
the acceleration of the atom, that is

F=m(g+6g)=mg+f

where m is the atomic mass, g is the acceleration due to gravity of the atom, and fis the viscous
force of dark matter experienced by the atom.

So
f =még
Or
Mfikg = mbyg
So

89 = firg = 6.71 x 1071 (ms~2)

Of course, the direction of the viscous force of the dark matter fluid will deviate from the direction
of gravity measured in the experimental device, but even if you consider this, it can be seen that the
change in the acceleration of gravity is still considerable. By measuring over different time periods,
it should be possible to obtain differences in gravitational acceleration.

Of course, this has relatively high requirements for the accuracy of cold atom interferometry that
measures the gradient of gravitational acceleration. As far as the current development of cold atom

interferometry equipment is concerned, it is still difficult to achieve such accuracy.
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3 Other methods

3.1 Only pendulum

Only use pendulum directly to make measurements. The main thing is to measure the magnitude of
this pendulum shift to equilibrium position under the action of the viscous force of dark matter fluid.
Since this deviation is very small, more sophisticated distance measurement tools may be required,
and we can roughly estimate the distance traveled.

If the length of the pendulum's suspension fiber is 1m, the gravity of the pendulum is mg. If the
pendulum is simultaneously subjected to a dark matter viscosity force f perpendicular to the
direction of gravity, then at this time we can calculate the angle of the pendulum fiber to deviate

from the equilibrium position

X =

L ~ 6.71 X 1072(m)
mg

It can be seen that this deviation distance is very short. That's about 0.007 nanometers. Such a short
distance is very difficult to measure even with today's very sophisticated laser interferometric
instruments. So the only way to solve this problem is to extend the length of the pendulum line. But
the longer the pendulum line, the longer it is, the more disturbed by the surrounding environment.
So this approach is not very applicable on Earth.

3.2 Satellites

If we can manage to lengthen the length of the pendulum line to a very long length, this should
alleviate the problem of measurement accuracy to some extent. So if we measure through satellites
in space, this length can become very long. In addition, because the satellite is in a microgravity
environment, the acceleration of gravity is very small, and the force of the entire satellite at this time
is mainly the viscous force of the dark matter fluid. Then we can measure the distance of the satellite
from the equilibrium position by laser interference, which should be able to obtain the observable
effect of the viscous force of dark matter on the satellite.

We can calculate the acceleration of satellites due to the viscous force of dark matter. This

acceleration is

m
a= flkg

= firg = 6.71 x 10711 (m/s?)

This acceleration is small, but if it is long enough, it can make the satellite's speed observable.

For example, if it can last for such a long period of four months, the speed generated by the moon
due to the viscous force of dark matter can be reached
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v=at=671x103ms™ !
That is, a speed of 6mm per second, which is still easy to observe.

However, this method also has a problem, that is, the solar system and artificial satellites are actually
in the same dark matter fluid. The viscous force of dark matter fluids causes artificial satellites to
accelerate, and the same acceleration will occur throughout the solar system. Therefore, if we use
the solar system, or any planet in the solar system, as a frame of reference, we should probably not
be able to observe the acceleration effect of this dark matter fluid in general.

3.3 Instability of dark matter fluids

Considering that dark matter fluids may be unstable fluids, for example, we can see several galaxies
like the Stephen Quintet galaxy group, whose rotation directions are different, it is believed that it
should be due to the unstable flow of dark matter fluids caused by changes in the direction of galaxy
rotation. Therefore, we can also try to use the instability of this dark matter fluid to detect the
viscosity of the dark matter fluid.

However, this instability can occur at a more macroscopic scale. It is mainly manifested in the large
spatial span and the long time span. Therefore, in a local environment like Earth, it may be difficult
to detect the instability of this dark matter fluid. So we can look at a slightly larger environment to
detect. For example, throughout the solar system, there should be some instability of dark matter
fluids.

In this relatively macroscopic environment, if an artificial satellite is separated from the
gravitational pull of the sun, it may bring different behaviors from the dynamic mechanism of the
entire solar system due to the instability of dark matter fluids. For example, the current Voyager
spacecraft is believed to have been separated from the gravity of the solar system. In this case, some
of the Voyager behaviors may be different from those of planets in the solar system.

4 A device based on superconducting

diamagnetism

From the above analysis, it can be seen that the biggest problem for existing gravitational constant
measurement devices is how to eliminate the symmetry of experimental equipment. One of the most
difficult to eliminate is the symmetry problem of pendulum. Because if the pendulum uses an
asymmetrical structure, it cannot be stably suspended by fiber, let alone obtain an accurate value of
the gravitational constant. To solve this problem, superconducting magnetic levitation can be used
for equilibrium. The device is shown in Figure 2.
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Fig. 2 A gravitational constant measuring device for detecting

In Figure 2, since the pendulum is a superconductor, it levitates under the action of the magnet below
because of diamagnetism. In this way, even if the hanging fiber is not fixed in the center of mass
position of the pendulum, it will not cause the tilt problem of the pendulum. The fiber is not
completely fixed at the end of the pendulum, which can also give the fiber a certain tensile force to
obtain torsional stress.

In this way, the symmetry problem of pendulum in traditional gravitational constant measurement
devices can be effectively solved. And on the other side of the pendulum is installed a attraction ball.
If the attraction ball deviates from the direction of the pendulum, it will cause the pendulum to shift
due to gravity, which in turn will cause the fiber to twist. By measuring the torsional angle of the
fiber, the gravitational constant can be measured.

And if the pendulum made of superconducting materials is subjected to the viscous force of the dark
matter fluid, it will change the interaction force between the attraction ball and the pendulum. The
angle that causes the fiber to twist changes. From the above formula (1), we can determine the size
of the viscous force of the dark matter fluid by calculating the change in the gravitational constant.

Although superconducting diamagnetism is very complex nonlinear interactions. But fortunately,
gravity is a very weak interaction force. Therefore, in the experimental device, as long as the
superconducting material pendulum is in a stable suspension state, because the displacement caused
by gravity and the viscous force of dark matter fluid is very small. With such a small displacement,
we can approximately treat all of these interactions as linear.

5 Conclusions

If the viscous force of dark matter is orders of magnitude consistent with gravity, this will allow us
to measure the viscosity of dark matter fluid using an improved gravitational constant measuring
device. This also provides us with the possibility of detecting the presence or absence of dark matter
in Earth's ground laboratory. From the analysis of this paper, due to the symmetry and accuracy of
the experimental equipment, the existing gravitational constant measurement devices are not
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suitable to use to detect the viscosity of dark matter fluids. This paper proposes a method to balance
pendulum using the principle of superconducting diamagnetism, which well eliminates the problem
of pendulum symmetry in traditional gravity laboratories. In this way, the viscous force of the dark
matter fluid acts on the experimental device, which can produce a more obvious effect. At the same
time, after simplifying the experimental device, the size of the viscous force of dark matter can also

be measured more accurately.
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Dark matter fluid Interpretation of

quantum entanglement

Abstract

This paper explains the transmission of quantum entanglement information by establishing a
completely new theoretical model of quantum entanglement. This model is based on the cosmic
dark matter fluid model. In this model, we consider that the vortex tube that forms positive and
negative magnetic monopoles or positive and negative charges is not limited by electromagnetic
interaction. This will cause the exchange and movement of the vortex tubes to reach 1 million times
the speed of light. The transmission of quantum entanglement information is based on the high-
speed exchange and movement of this vortex tubes. The contribution of this paper is to construct a
completely new theory that can be used to explain the phenomenon of quantum entanglement, and
this theory can be used to replace the previous theory of hidden variables.
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1 Introduction

According to the dark matter fluid model, the entire universe is filled with dark matter fluids. Dark
matter fluids have a viscosity coefficient, which leads to turbulence during the flow of dark matter
fluids. The emergence of this turbulence phenomenon means that a dissipative structure of energy
appears in dark matter fluids. This energy dissipation structure is a direct result of the emergence of
countless vortex tubes. Each Vortex tube is connected with positive and negative charges or positive
and negative magnetic monopoles. In Real Spacetime, the Vortex tube connects positive and
negative charges, corresponding to proton-electron pairs. Positive and negative magnetic monopoles
appear in imaginary spacetime.

Due to the limitations of Dirac's quantization conditions, this means that the Vortex tube does not
produce observable physical effects in either Real Spacetime or Imaginary Spacetime. This means
that the rotation, movement, etc. of the vortex tube will not cause energy absorption and
consumption. This also means that the motion of the Vortex tube is a phenomenon unique to dark
matter fluids. Its interaction is not related to electromagnetic interactions, but to dark matter
interactions. If the intermediary of the interaction of the vortex tube is dark matter waves, the motion
speed of this vortex tube will reach very high speeds. According to my other research results [, this
dark matter wave may travel up to a million times faster than electromagnetic waves. Such a high
speed means that the vortex tube of the dark matter fluid may also move a million times faster than
the speed of light.

The reason why the Vortex tube can move so fast is because the Vortex tube is not directly involved
in electromagnetic interactions. The vortex at both ends of the vortex tube will participate in
electromagnetic interactions, so the speed of the vortex will be limited by the speed of light.

To form positive and negative charges or positive and negative magnetic monopoles at both ends of
the vortex tube, there must be a special interface to form. This is like a vortex in a fluid, and only
on the surface or at the bottom of the water interface will a special vortex structure be formed. In
dark matter fluids, in order to obtain vortex structures at both ends of the vortex tube, there must be
a relatively special interface. This interface may be the interface of the container in which the dark
matter fluid is located, or it may be formed by the interaction of photons or other electrons or protons.
This could explain why there is a problem of wave function collapse in quantum mechanics. That
is, once the measurement occurs, the wave function collapses and the position of the particle is
determined. If the vortex tube encounters photons or other particles that interact, the vortex tube of
the dark matter fluid forms a vortex structure. This vortex structure is a particle.

7 Interactions between Vortex tubes

2.1 vortex tube exchange

The Vortex tube is combined with positive and negative charges or positive and negative magnetic
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monopoles. Figure 1(a) shows a pair of electron proton. The electron proton pair is ended by an
electron vortex and a proton vortex. In the middle is the vortex tube that connects electron to proton
vortices. Since they are connected to both ends of a tube, the spins of electron and proton are
observed from different directions, and the spin directions of the two particles may be opposite.
However, if you find it inconvenient to assume that such an assumption, you can also assume that
the spin direction of the two particles should be the same. This is mainly due to the difference in the

method of choosing the reference frame of different particles.

Figure 1(b) shows two pairs of electron proton. One of the pairs is electron proton pair 12 formed
by electron 1 and proton 2, where the vortex tube is called the 12 vortex tube. The other electron
proton pair is 34. The spins of electrons 1 and 3 are the same, so the spins of protons 2 and 4 must
also be the same. When the vortex tube is connected between them, two pairs of electron protons
are formed, as shown in Figure 1(c), two vortex tubes, 14 and 32, respectively. In Figure 1(c), the
positions of electrons 1,3 and protons 2,4 do not change, but the vortex tube is exchanged to become
14 vortex tube and 32 vortex tube. But since the vortex tube does not produce observable physical
effects, this exchange of the vortex tube does not cause a change in the physical state of the two
pairs of electron proton. Of course, Vortex tubes 14 and 32 can continue to separate, which becomes
the state of Figure 1(d). At this point, the 14 and 32 vortex tubes no longer cross together.

Electron vortex 3 3
1 2 1
vo(r)tex tube ‘Q%O |:> %
Proton vortex 4 04
(a) (b) (©)
3
—> 1&\0«02

Fig. 1 The exchange of vortex tube

In Figure 1(c), we can also think that because the conduction speed of the Vortex tube exchange is
very fast, electron 1 moves to position 3. Although such particle position exchange consumes energy
in a macroscopic sense and produces observable physical effects, but at the microscopic scale, since
electrons 1 and 3 are identical in state and are homogeneous particles, the exchange of positions
between them does not produce observable physical effects.

If the spin direction of the two electrons is different, the vortex tubes can also be exchanged with
each other in the same way as shown in Figure 2.
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Fig. 2 The exchange of vortex tube with different particle spin

Figure 2(a) shows two pairs of electron proton, but the spin direction of the electrons is different,
and of course the spin direction of the corresponding protons is also different.

If the two Vortex tubes want to exchange with each other, they only need to connect the Vortex Tube
from the other end of the proton. This is shown in Figure 2(b). This is because if the vortex is seen
as a ring, the spin direction seen from above and below the ring is exactly the opposite.

After forming the state of Figure 2(b), the vortex tube can be further exchanged to form the state of
Figure 2(c). In the state of Figure 2(c), the vortex tube reconnects the upper end of the proton,
ensuring that the spin direction of the electron proton pair is reversed.

The time required for the exchange of the Vortex tube is very short. Therefore, we can also think
that electrons or protons move teleportarily to another location with the exchange of the vortex tube.
But because the Vortex tube itself does not produce an observable effect, this movement makes it
appear as if it moves from one position to another in an instant. This instantaneous effect can be
used to provide a theoretical basis for the interpretation of the probability of the wave function.
Because the movement and exchange of the vortex tube has a lot of randomness, and the position is
not deterministic, the position results of the particles measured at different times are also uncertain.

2.2 Entangled state

If two Vortex tubes cross each other. For this state of vortex tube crossing, we can call it the
entangled state. In the entangled state, the state of the two electrons can be described by a wave

function:
[ >=YA;|¢;¥; >
Y; or ; is the wave function of two independent electrons.

If two electrons are entangled, the states of the two electrons will be related to each other, for
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example, if two electrons have the same spin, then the two electrons can be in the state of all spins
up |00 > or the state of all spins down |11 >.

Thus the wave function of the electrons in these two entangled states can be described

where 0 and 1 represent the spin direction up and down, respectively. Considering that the
probability of spin up and spin down is the same, the above equation can also be written

1

ﬁ(loo >4 11 >)

[y >=

In Figure 2(a), since the two Vortex tubes do not cross each other, this also means that the two Vortex
tubes can be distinguished from each other. This is called the free state.

In Figure 2 (b) and (c), the vortex tube can be freely exchanged without affecting the state of the
particle, so this state is called the entangled state.

Of course, even if the two Vortex tubes do not cross each other, it is possible that with the movement
of the particles, the Vortex tubes will cross together at a certain moment, which can also form an
entangled state. That is, the change from Figure 2(a) to Figure 2(b) or (c).

For two electrons with different spins in an entangled state, if the vortex tube corresponding to one
electron is transferred to the other electron, then the other end of the vortex tube must be transferred
from the corresponding proton to the other proton. For another vortex tube, the same effect. In this
way, after the exchange of the vortex tube, it means that the state of the two electrons remains
unchanged without observable physical effects.

3 Quantum entanglement

From the above analysis, we can see that in an entangled system, two electrons can be described by
a wave function. So when the state of one electron changes, we can predict the change in the state
of another electron.
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Fig. 3 Communication principle of quantum entanglement

In Figure 3(a), where the electron-proton pairs 1-2 and 3-4 are entangled, electrons 1 and 3 can be
described by a wave function. Figure 3(b) shows electron 3 moving away from electron 1, and
remaining in this entangled state if the vortex tube is not exchanged. The motion of electron 3 is
limited by the speed of light. But the state of electrons 1 and 3 is determined by the connected vortex
tubes 12 and 34. That is, a change in the state of electron 1 necessarily leads to a change in the state
of electron 3.

Figure 3(c) shows that the two vortex tubes, 12 and 34, begin to exchange to the 14 and 32 vortex
tubes and the entangled state disappears. In this way, the two vortex tubes no longer cross or become
entangled, and the two electrons 1 and 3 enter a free state. Figure 3(d) shows that if there are other
extra protons 5 near electron 3, electron 3 can also connect this new proton 5 by establishing a new
vortex tube. This new Vortex tube is shorter in length.

This exchange of vortex tubes takes place in dark matter fluids, and the speed is mainly affected by
dark matter waves, so the speed is very fast.

4 Manipulation and communication of entangled
states

4.1 Distribution of entangled particles

When two elementary particles, such as electrons or photons, are entangled, the uncertainty of the
Vortex tube exchange causes each particle to be in a random state. Therefore, if it is in the state of
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Figure 3(b), it means that although the two particles have been distributed, they are still entangled.
At this time, we only need to manipulate particle 1 so that it is in a certain state, and the state of
particle 3 will be determined immediately, and the exchange process between the two vortex tubes
will stop. Thus, information is instantly transmitted from particle 1 to particle 3 at the speed of dark
matter interaction.

4.2 Speed of Information Dissemination

Because it is in an entangled state, the whole process does not involve the propagation of
electromagnetic waves, so the propagation of state information is completely determined by the
propagation speed of dark matter waves. This dark matter wave interaction can transmit the state
change of one particle to another particle at a speed far faster than the speed of light, so that the

information can arrive "instantaneously".

4.3 Time to propagate of quantum entangled information

If the speed of the information transmitted by quantum entanglement is fixed, propagating at the
speed of dark matter waves, then it is roughly estimated that its speed may reach 1 million times the
propagation speed of electromagnetic waves [,

According to the propagation path in Figure 3(b), the entire state change involves four particles, so
its propagation path includes two vortex tubes. Therefore, the length of the entire propagation is the
length of two vortex tubes.

Divide the sum of the lengths of the two Vortex tubes by the propagation speed of the dark matter
wave, and we can get the time it takes for the entangled signal to propagate.

However, if the distance between the two particles distributed is relatively long, then this distance
will be much greater than the length of the first two vortex tubes distributed, so we can approximate
the distance between the two particles to represent the distance of quantum entanglement

information propagation.

For example, in the quantum entanglement experiment conducted by the Micius satellite ], two
photons were distributed over a distance of 1,000 kilometers. This also reflects the distance of
information transmission of 1,000 kilometers. Then we divide this distance by the speed of dark
matter wave propagation vg ~ 3 X 10* m/s U, we can get the entire quantum information

propagation time.

~ 1000 x 103

%o 3.3 x107%(s)

This information transmission time should be very short. If it is the propagation of electromagnetic
waves, such a long distance takes 3.3 milliseconds.

311



Therefore, from the results of this calculation, it can be seen that the time for quantum information
to propagate is very short, and it can basically be said that it can be completed “instantly”. This
speed is 1 million times the speed at which electromagnetic waves propagate.

Therefore, it is difficult to measure the time of this information propagation using current
experimental techniques on Earth. Such a delay can only be measured on the scale of the universe.

5 Conclusions

Quantum entanglement has always been a very controversial topic, but in recent years, due to more
and more evidence support, quantum entanglement related research has become more and more in-
depth.

However, for such a phenomenon as quantum entanglement, there is still a lack of relevant theories
to satisfactorily explain. Physicists, including Einstein, Bohm and others, have also tried to build
hidden variable theories, but these theories are more or less flawed in one way or another.

From the results of this paper, if we adopt the idea of Dirac’s charge quantization and build a model
of dark matter fluids, the matter in real and imaginary Spacetime is formed by the turbulence of
dark matter fluids, then due to the special properties of the vortex tube connecting electron and
proton or positive and negative magnetic monopoles, which leads to quantum entanglement can be
explained by a new theory of dark matter fluids.

From the analysis results of this paper, because we use the unobservable property of the vortex tube
in the idea of Dirac’s charge quantization, it is shown that the vortex tube connecting positive and
negative charges does not interact with the electromagnetic waves of the visible matter world, so
that it can escape the speed limit of light in relativity. That is to say, the movement of the vortex
tube connecting positive and negative charges or positive and negative magnetic monopoles can
break through the speed of light. Perhaps it is this superluminal signal that can be transmitted in
dark matter that leads to the existence of what Einstein thought was a ghostly action at a distance.

According to this paper and the author’s previous research, this quantum entanglement information
can be transmitted at a speed of 1 million times the speed of light, which is enough to make the
observed particle state information in the matter world achieve the effect of instantaneous

transmission.
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