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"Unveiling Gravity: Exploring the Origins of
Universal Expansion’

Dr. Bernal Thalman

Abstract- From fluid dynamics, we conceptualize gravitational
waves as inviscid shock waves within a zero-viscosity medium,
where space-time acts as a fluid devoid of mass. This fluidic
perspective elucidates gravitational wave phenomena and
offers insights into quantum entanglement.

Our paper uses a mathematical model called the
Minkowski equation to describe space-time. This equation
combines space and time into a single framework, as
proposed by the theory of relativity.

Through theoretical analysis, we aim to understand
the dynamic nature of space-time and how it interacts with
gravity. Our research provides new information about how
gravity functions.

Weight results from inertia pushing upward rather
than being attributed to the pull of gravity.

We build upon Einstein's theory of relativity, which
explains that objects in free fall are at rest. Therefore,
gravitation does not cause it to accelerate and always has
zero acceleration. In free fall, the acceleration is by
coordinates. The object will experience coordinate’s
acceleration but no acceleration of its own and thus no “g”
force.

There is no force of attraction, and the object in free
fall does not accelerate. It is approaching the Earth's
coordinates at an increasing rate, making an apparent Earth
expansion. Earth coordinates are space-time flow.

Our theory defines the universal expansion of space-
time as occurring everywhere, including the quantum level.
When this expansion happens inside the atoms, it produces a
space-time flow by a nozzle effect; this space-time flow is
gravity. The general expansion inside matter creates gravity,
and outside matter counteracts it.

Our approach to explaining this Gravity theory is
observing its space-time behavior.

Our theory states that expansion is the beginning of
time and occurs at present, starting all over above the Planck
length space-time.

Although we have no mass in space-time, its
behavior, similar to that of a fluid, allows us to speak of the
nozzle velocity and pressure of space-time and its accelerated
flow. We secure this concept because space-time's
accelerated frame is the inertia that produces force when the
matter is present.

The acceleration of gravity is caused by the
expansion of space-time within atoms. This expansion
resembles the rapid flow from a nozzle or jet. As the space-
time flow accelerates, it gradually exerts pressures that propel
it towards the outer limits of matter. This process expels the
excess space-time from within matter due to expansion,
resulting in a flow.

Author: Faculty of Engineering University of Costa Rica San.
e-mail: bernal.thalman@gmail.com

Weight gravity is the inertia due to the acceleration of space-
time flux produced by space-time inside atoms nozzle effect.
Keywords: gravitation, astrophysics, cosmology, space-
time, cosmos expansion, gravity, dark energy, nozzle
effect, relativity, quantum gravity.

. INTRODUCTION

his manuscript introduces a theory of gravity,
shedding new light on its relationship with space-

time. We base our study on the mathematical
representation provided by the Minkowski equation,
which unifies space and time according to the principles
of the theory of relativity.

The theory, which extends from Einstein's
principles, offers an intriguing reinterpretation of
gravitational phenomena. By positing that the apparent
broadening of the Earth is a result of the Earth's surface
seemingly accelerating towards objects, propelled by a
flow of space-time emerging from the Earth, we offer a
novel perspective on the nature of gravity. In this
framework, gravity is reimagined as a consequence of
space-time dynamics, wherein the curvature and flow of
space-time influence the motion of objects.

Our theory can contribute to the ongoing
exploration and refinement of our understanding of
gravity and the fundamental forces of nature.

We focus on space-time expansion above the
Planck scale, proposing that a distinct pressure drives
this expansion and not conventional mass-related
energy. Our theory extends from the microscopic to the
cosmological scale, offering valuable perspectives on
combining gravity with quantum physics. Our
investigation focuses on the concept of space-time
expansion above the Planck scale. Incorporating from
the microscopic to the cosmological, it unites quantum
mechanics with gravity and simplifies the understanding
of the fundamental phenomena of the universe.

The weight we feel results from inertia. Contrary
to popular belief, weigh-in gravity is not an attraction but
a push.

From fluid dynamics, we conceptualize
gravitational waves as inviscid shock waves within a
zero-viscosity medium, where space-time acts as a fluid
devoid of mass.

However, it's important to note that dark energy
doesn't correspond to the energy related to mass, as we
commonly understand it in physics. It's a different
energy source in space-time. The expansion is not
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driven by conventional mass-related energy but by
distinct energy inherent in the universe's structure.

In Einstein's theory of relativity, objects in free
fall undergo the absence of gravitational forces.

The gravitational acceleration results from the
accelerated space-time flow rather than an external
force acting on matter.

Space-time expansion within atoms gives rise to
a nozzle effect akin to the flow from a jet.

Universal expansion occurs at all scales,
including the quantum level, and space-time behaves as
a fluid medium characterized by acceleration gradients.
This accelerated space-time flow generated within
atoms by the nozzle effect is the gravitational
acceleration experienced by objects, highlighting the
inseparable link between space-time dynamics and
gravitational forces.

This article explores how inertia, free fall,
relativity theory, and other phenomena support this
assertion. We are based on Einstein's principle of
equivalence: Inertia and weight are identical.

Drawing inspiration from Einstein's principle of
equivalence, we elucidate the intrinsic connection
between inertia and weight, further solidifying our theory
within the framework of relativity.

Our gravity theory continues Einstein’s
relativistic view, propelling scientific inquiry into new
frontiers.

By viewing gravity through the lens of space-
time expansion and fluid dynamics, we aim to redefine
our understanding of gravitational forces.

[1. DESCRIPTION

a) The Nozzle Effect
Our Universe expansion produces Gravity,

which is an accelerated space-time flow.

However, it is essential to clarify that while
specific theories propose space-time having properties
analogous to fluids in some contexts, the terminology
and particular concepts can vary widely depending on
the theory being discussed.

Our unique perspective posits that space-time
is not just a fluid but an inviscid fluid. This fluid, devoid
of viscosity, is known as a superfluid. Superfluid vacuum
theory (SVT) is a theoretical physics and gquantum
mechanics approach that considers the physical
vacuum as a superfluid. [01]

The universe, composed of space-time
(formerly known as Ether), undergoes expansion in
Space-Time. However, this expansion does not involve
matter. This understanding aligns with general
affirmations, as evidenced by the following references:

"Hubble’s law aligns with the general expansion
of space between galaxies or galactic clusters and is
not specific to the galaxies or clusters themselves. This
clarifies that galaxies remain unchanged; instead, it is
the regions between them that expand over time
(Kolecki, 2003) [02]."

"Both regular matter, dark matter, and radiation
decrease in density as the Universe expands due to its
increasing volume. However, dark energy and field
energy, present during inflation, represent forms of
energy inherent to space itself, as new space is
continually created in the expanding Universe (Siegel,
2023) [03]."

Figure 2.1: The Universe expands, and matter dilutes

Space-time is present both inside and outside
matter. Matter is filled with space-time, which
permanently expands.

1909, E. Rutherford experimented by launching
alpha particles, or helium nuclei, at a thin sheet of gold.
To his surprise, most particles passed through the sheet
without resistance, while some bounced back. From

© 2024 Global Journals

this, Rutherford concluded that gold atoms must have
much empty “space-time” since only a few particles
were reflected.

Rutherford's discovery revealed that a minority
of particles rebounded after colliding with the nucleus.
This breakthrough unveiled the structure of atoms,
demonstrating their composition: a dense, positively



charged nucleus enveloped by electrons, interspersed
with vast interstitial spaces. It is crucial to emphasize
that while gold was utilized in the experiment, its
selection was not due to uniqueness but rather
practicality.

/

Figure 2.2: Rutherford atom

In quantum mechanics, electrons do not have
specific locations like planets orbiting the nucleus of an
atom in a classical sense. Instead, their behavior is
described by probability distributions known as orbitals.
These orbitals represent regions where an electron is
likely to be found with a certain probability. The concept
of a fixed distance from the nucleus for electrons is a
simplified model typically used to introduce atomic
structure. However, it only captures part of the
complexity of electron behavior.

In the context of atoms and standard quantum
mechanics, the idea of virtual particles filling the space-
time within atoms is not commonly used or necessary
for describing atomic behavior.

Virtual particles are primarily a concept arising
from quantum field theory, a more advanced framework
than standard quantum mechanics. In quantum field
theory, virtual particles arise as mathematical entities
that describe interactions between particles within the
quantum fields that permeate all of space.[04]. (Virtual
particle, 2024. Wikipedia).

However, in describing atoms within standard
guantum mechanics, the focus is primarily on the
behavior of electrons within orbitals around the nucleus,
characterized by wave functions and probability
distributions. The concept of virtual particles filing the
space-time within atoms is not typically employed in this
context because the behavior of electrons in atoms is
adequately described without invoking virtual particles.

So, while virtual particles are a significant
concept in certain areas of quantum physics, they are
not typically considered within the framework of
standard atomic theory.

The atom consists of a nucleus surrounded by
an electron cloud forming its shell. While the nucleus is
small and dense, containing protons and neutrons, the

shell is significantly larger. Despite occupying a tiny
fraction of the atom's total volume, the nucleus
contributes almost all its mass. Thus, atoms primarily
comprise space or space-time, rendering matter mostly
empty. The barriers to the free expansion of space-time
are the nuclei of atoms and the energy contained within
the electron cloud.

The space-time within matter evades the
pressure of expansion by transforming into a perpetually
accelerating flow of space-time, referred to in this article
as the 'nozzle effect' phenomenon.

Nozzles are essential tools used in various
fields, including gardening and aviation. Like how an
airplane  engine  generates thrust for optimal
performance, a garden hose nozzle helps to facilitate
efficient water flow. Gravity plays a crucial role in this
process, resulting from the accelerated flow of space-
time out of mass.

When the acceleration of space-time flow
encounters mass, it results in the manifestation of
gravity.

In the first article, we introduced the
phenomenon of gravity, which may appear to be the
expansion of matter. However, in reality, it is the result of
accelerated space-time flux. It is important to note that
this perspective remains consistent depending on the
frame of reference from which it is observed.

Hence, in classical Newtonian physics, the
higher the density of matter, the greater the gravitational
attraction.

The acceleration of the space-time flow
increases radially in proportion to the number of atoms
of the matter, its acceleration greater on the surface of
massive objects.

b) Space-Time Minkowski Representation

Minkowski represented space-time with a
mathematical construct that unifies space and time into
a single, continuous entity spanning four dimensions.

In Minkowski's space, three ordinary spatial
dimensions and an additional temporal dimension can
be distinguished, forming a 4-variety that thus
represents space-time.

We base our theory on the Minkowski equation.
In mathematical physics, Minkowski space-time is a
four-dimensional, zero-curvature Lorentzian manifold
used to describe physical phenomena in the framework
of Einstein's particular theory of relativity. The model was
developed by the German mathematician Hermann
Minkowski.

The Minkowski equation represents our four
dimensions. It is a representation of our space-time,
which is given below.

As? = e + Ny? + AZ2 - (AL-C)2

Space-Time Representation in the Minkowski Equation
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The equation is known as the Minkowski
equation or the space-time interval. It represents the
space-time separation between two events in special
relativity, whereAs is the space -time interval, Ax, Ay,
and Az are the differences in spatial coordinates, At is
the difference in time coordinates, and C is the speed of
light in vacuum.

The equation explains that the space-time
interval remains constant regardless of whether an
observer is at rest or in motion. Under the law of space-
time, the equation called invariance is a fundamental
concept in special relativity.

Special Relativity posits that the laws of physics
are the same for all inertial observers (observers moving
at constant velocity relative to each other), and this
principle of invariance underlies many of the theory's
predictions and explanations.

Usually, people talk about living in three
dimensions plus time. However, Minkowski, Einstein’s
professor of mathematics, taught us that time is
associated with the speed of light to incorporate it as a
fourth dimension that is also measurable in meters.

(tC)

Let us break down the Minkowski equation by
simplifying it to a single spatial dimension and its
implications for the representation of space-time:

By considering only one spatial dimension, we
can simplify this equation to:

Space-time = x - (-C)

The equation represents a simplified version of
the one-dimensional Minkowski equation, emphasizing
the relationship between spatial and temporal
dimensions in space-time representation.

Minkowski’s space-time simplified representa-
tion has two axes—the x-axis representing the spatial
dimensions x, y, and z, and the (tC) axis representing
the time-light-speed dimension. The unit of (t-C) is the
same as that of “x” (meters). “C” represents the speed
of light, which has a unit of meters per second.
Therefore, “(tC)” is a dimension in meters, just like
Euclidean x, y, and z.

Simplification is beneficial when considering
gravitational effects, which often exhibit radial symmetry
in the universe.

The gravitational field can be described
effectively using a single radial vector originating from
the center of mass, and spherical coordinates instead of
Cartesian coordinates are often convenient.

The (t:C) dimension already incorporates the
Euclidean dimensions. Thus, our three familiar
dimensions are inherently embedded within the
dimension of 'time-speed-of-light.' It effectively conveys
that the combination of time and the speed of light
already encompasses the three spatial dimensions of
Euclidean space.

© 2024 Global Journals

The dimension is represented by the product of
time and the speed of light. It suggests that the
dimensions of space and time are intimately
interconnected when considering space-time, with the
familiar spatial dimensions being a subset or a part of
the larger space-time framework.

The (t:C) dimension in the Minkowski equation
shows us how time is connected to spatial dimensions,
creating a unified framework that explains light's
constant speed and motion's relativity.

C (the speed of light) is radial in all directions;
the boundary of our universe also expands radially at the
speed of light.

Analyzing the Minkowski equation and
incorporating our theory, we see that time begins
simultaneously throughout our universe and expands
radially from all points where there is space-time. The
expansion is at the speed of light and according to the
trajectory indicated by the different accelerations of
space-time.

As we explain this in the subsequent sections.
Remember length contraction.

c) Distinction between Time and the Time-Speed-of-
Light Dimension

Time is one thing, while the “Time-speed-of-
light” dimension (t-C) is another. However, there is an
intrinsic relationship between them:

There is a distinction between regular time and
the "Time-speed-of-light," our fourth dimension. Regular
time refers to the familiar passage of time we experience
daily. In contrast, the "Time-speed-of-light" dimension,
represented by the product (t-C), is a construct in
physics that combines time with the speed of light. This
dimension arises in Special Relativity, where space and
time are unified into space-time, and the speed of light
plays a fundamental role.

Despite the distinction, a fundamental
connection or relationship exists between regular time
and the 'Time-speed-of-light' dimension. They are
inherently linked in the framework of physics. In Special
Relativity, the speed of light is a fundamental constant
that influences space and time, leading to phenomena
such as time dilation, length contraction, and ‘“the
dimension where the universal expansion occurs.”[05]
(Thalman, B. (2024).

The expansion of space-time appears to occur
only in the time-speed-of-light dimension (t-C), pointing
out that the (t-C) dimension already incorporates the
Euclidean dimensions, our usual three dimensions
through the speed of light.

The statement is made within the context of the
Minkowski concept, which deals with the mathematical
framework of space-time in Special Relativity.

(t-:C) already encompasses the familiar three
spatial dimensions (length, width, height) through the
speed of light. This means that the effects of the speed



of light extend beyond just time, influencing all spatial
dimensions.

It can be concluded
expansion only occurs in the
dimension.

Understanding the dynamics of the universe's
expansion within the framework of Special Relativity
emphasizes the importance of the speed of light. Thus,
from its frame of reference, an object, along with the
Space-time it experiences in its trajectory, can be viewed
as a system with a flat Minkowski metric.

It's essential to recognize that time isn't a
tangible entity,but the time-speed-of-light dimension is
fundamental to our universe. Events unfold at various
points in this dimension, and our concept of time
measures and sequences them. Time extends
continuously, allowing us to discern and chronicle its
occurrences. In other words, events can be framed.

However, it's important to clarify that while
space-time is regarded as a dimension within the
mathematical framework of special relativity, it differs
from our conventional understanding of time. Time is
subjectively experienced as a unidirectional flow,
whereas the spatial dimension of space-time permits
movement in multiple directions. It constitutes a
fundamental aspect of the universal expansion
encompassed by the concept of time-speed-of-light.'

The Minkowski equation suggests that time
behaves as a dimension that expands at the speed of
light, a significant concept in physics. This equation
reveals a fundamental connection between time and the
speed of light within the space-time framework. By
representing time as a dimension combined with the
speed of light, the Minkowski equation offers insights
into why velocity can be undetermined in specific
contexts. This understanding extends beyond
phenomena like time dilation and length contraction to
encompass the nature of velocity in gravitational
phenomena.

that the universe's
time-speed-of-light'

d) Gravity viewpoint and perspectives

The gravity experience is subjective and
contingent upon perspective. Your understanding of
this, along with the first postulate of the theory of
relativity, which asserts the uniformity of physics across
all inertial frames of reference, is crucial and integral to
our discussion.

Einstein's equivalence principle establishes the
equivalence between gravitational and inertial mass.
This principle is fundamental to our understanding of
gravity. It implies that the effects of gravity experienced
by an object are identical to those of acceleration in a
non-gravitational setting.

We assert that weight arises from the inertia
imparted by the acceleration of the space-time flow, a
concept that demands careful consideration.

The perturbation caused by matter in space-
time inside atoms produces a radially accelerated flow
of space-time that causes the acceleration of the
massive object during the fall and the upward push of
the object (the weight) if it is on the surface.

To understand why we experience a downward
pull, we consider that the Earth exerts an upward push
on us and over all objects on its surface at a rate of 9.8
m/s2.

When we are in free fall from above the Earth's
surface, the Earth appears to be rapidly approaching us.
Our first publication [06] (Thalman, B. 2023) explains
this issue of apparent perception in detail.

Upon analyzing our planetary system, we have
observed that despite the perceived acceleration of
expansion, the Earth and other elements do not
increase in size. This discrepancy is reconciled by
understanding that space with its coordinates moves
towards us when we are in free fall and do not
experience any force. Space movement towards us is
described by space-time flux, which plays a crucial role
in our perception of objects in motion.

Have you ever experienced the relative velocity
effect while standing at a train station? When a train next
to us moves, we feel like our train is moving, too, in the
opposite direction.

Similarly, when we stand in front of a moving
object and start moving forward with it, it feels as if the
object's space-time is coming towards us while we
remain stationary.

Relativity is the same as saying, | go to space,
as space comes to me. (Earth comes to you; it is the
same as you fall to Earth).

What is happening is that the flux of space-time
is coming out of the Earth, causing a fall towards it. In
classic physics, you are falling towards the Earth, which
remains the same size and does not expand.

Nevertheless, the inbound flux of space-time
passing through you creates the perception that the
Earth is approaching. When youre on the Earth's
surface, your weight stems from the inertia of the space-
time flux's acceleration, which makes the surface propel
you upward.

This study posits an alternative investigation of
gravity as an accelerated space-time flow out of the
interior of massive objects (e.g., the Earth), causing the
reference coordinates to move upward and creating the
illusion of falling toward the Earth.

The Earth's expansion is apparent and creates
the illusion of an expanding Earth; the space-time flow
emanating from Earth generates gravity.

We perceive a force pushing us upward when
we stand on Earth's surface. This sensation results from
the acceleration of space-time flow radiating outward
from Earth at approximately 9.8 meters per second
squared, giving rise to an apparent expansion of the
Earth's surface.
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Dark energy permeates the fabric of the
universe, driving its accelerated expansion. Cosmic
inflation, a key concept, illustrates the continuous
widening of space-time.

The expansion of space-time within atoms
accelerates space-time flow, akin to a nozzle effect, as it
seeks release from matter. Gravity emerges from this
accelerated space-time flow.

The enigmatic dark energy permeates the
cosmos with its omnipresence, discovered in 1998. It
represents a non-analytical energy that manifests as a
fundamental property of space-time. This property,
inherent to every point in the universe, propels an
expansive push, shaping the fabric of space-time itself.

Dark energy is a mysterious energy that exists
all around the universe. It was first discovered in 1998
and cannot be easily analyzed. Instead, it is a
fundamental property of space-time. This property exists
in every point of the universe, and it causes space-time
to expand.

e) The Space-Time Curvature

Many people assert that Einstein's theory of
relativity explains that the presence of mass causes
gravity by curving space-time. This statement is correct,
but space-time curvature can be simplified for curious
people.

We must be very clear that the atomic nozzle
produces the space-time flow.

In atoms, there is muchspace-time between the
nucleus and the electrons, which we have called the
inter-nucleus-electrons space.

Space-time within matter expands, producing a
nozzle effect. It becomes an accelerated jet that comes
out, so to speak, through the "pores" of the matter at the
quantum level. On Earth's surface, it comes out at 9.8
m/s2.

Acceleration is a term used to describe a
change in velocity. When an object falls towards the

9.8 m/fs?
rr
" when
nozzle

effect

hyperbolic

ground, it picks up speed at an increasing rate. If the
object is on Earth's surface, it experiences an upward
force equal to its mass multiplied by the acceleration of
space-time flux coming outward from Earth.

In particular, the speed of the space-time flow
remains indeterminate, similar to the speed of any
object concerning the speed of light. This concept will
be clarified in the next section.

The inherent inertia of space-time becomes
evident. This inertia, related to space-time flow
acceleration, ensures that space-time maintains its
march through time without velocity limitations inside the
speed of light despite classical mathematical and
physical worldviews.

Once the space-time flow from massive objects
leaves out of matter, such as the Earth, it follows a
hyperbolic decrease with the square of the radius,
shaping concentric spheres characterized by identical
flow acceleration.

The acceleration is less and less and always the
same for every object of matter, depending on heights
or radial distances from the center of mass. Remember
the lack of a definite value concerning velocity.

The acceleration is present without change at
the same distance from the center of mass, but as we
explain later in the next chapter, there is no definite value
concerning the velocity of the space-time flow.

Einstein realized that there was no way this man
could tell whether he was sitting in a gravitational field or
being accelerated. Because of this, these two situations
were equal. By extension, Einstein concluded
that gravity and acceleration are the same
thing.[07]Gravity and acceleration are the same thing.

Einstein’s ground-breaking realization (which he
called “the happiest thought of my life”) was
that gravity is, in reality, not a force at all but is
indistinguishable from and, in fact, the same thing as
acceleration.[08] Physics of the Universe.

On Earth

Figure 2.3: The 9.8 m/s? acceleration decreases rapidly as we move up away

R = radius of the earth = 6,371 km.
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The intensity decreases because it is distributed
over the surface of the concentric spheres. The larger
the radius of the concentric sphere, the larger its surface
area and acceleration smaller.

In simpler terms, the intensity of the space-time
acceleration (gravitational field) at any point of these
concentric spheres, when this intensity is multiplied by
the surface of the corresponding sphere, remains
constant. The same value is in all these spheres.

This phenomenon is the same as the behavior
of the luminous intensity realized by a source emitting
radial radiation, following the inverse square law.

The inverse square law states that the intensity
of radiation or light is inversely proportional to the
square of the distance from the source.

An asymptotic hyperbola
gravitational potential energy.

The apparent gravitational force of attraction
due to a mass is radial and dependent only on the
distance to the center.

The curvature of space-time is the curvature
that Einstein talks about in his general theory. It is a
spherical envelope.

Space-time flows (Gravity) radially outward from
spherical bodies, forming equidistant spherical surfaces
around massive objects with equal acceleration.

The  space-time  curvature  (gravitational
equipotential surfaces).

Visualizing the distribution of the gravitational
potential field in space is possible with equipotential
surfaces.

In gravitational physics, it's often observed that
the surface of massive objects tends to approximate a
sphere. This spherical shape ensures that each point on
the object's surface experiences the same gravitational
acceleration. As you move away from the object's center
above the surface radially, the gravitational acceleration
decreases on concentric spheres. These spheres,
characterized by uniform gravitational acceleration, play
a crucial role in the curvature of space-time around the
massive object.

This curvature of space-time, combined with the
translational kinetic energy of the stellar bodies,
produces the geodesics we observe as elliptical
trajectories.

We can ensure straight paths by converting a
reference frame to curved trajectories. (My subsequent
publication).

Our theory proposes generalizing the Minkowski
metric in special relativity to account for astronomical
motions within flat space-time. Despite the appearance
of elliptical paths, these motions follow geodesic
trajectories that are straight and constant at a specific
velocity.

The system can be presented with a flat
Minkowski metric depending on the reference chosen.

represents  the

) The undetermined speed of the space-time flow

Light always travels or moves at a constant
speed of 300,000 kilometers per second, regardless of
where or how we observe it, irrespective of the
observer's location or perspective.

The speed of light is a constant that remains
unaffected by the motion of its source, even if we
observe light from a moving object. No matter how fast
or slow the object we are in moves, the speed of light
remains unchanged, one of the characteristics of the
nature of light's behavior.

Just as light maintains its velocity independently
of our perspective, the velocity of the space-time flow,
regardless or independent of any acceleration, the
velocity of space-time remains indeterminate.

We can return here to Minkowski's space-time
representation, where the time-speed-of-light dimension
shows us the complex interplay of space-time motion:
(t-C)

Space-time = x - (t-C)

Otherwise, the speed of space-time flow would
reach the speed of light quickly, but when the space-
time flow moves in time, it does not physically move in
space. However, it continues to move at the speed of
light through time. Minkowski space is a concept that
combines inertial space and time manifolds with a non-
inertial reference frame of space and time.

Some definitions of the relationship between
light, space-time, and acceleration can make the
following description comprehensive:

"Inertia built into the space-time flow"

Inertia in the fourth dimension is what we call
Virtual Inertia. In Classical physics, we relate energy and
inertia with a mass; we call virtual inertia the inertia
without related mass.

Also, energy without related mass is called
virtual or dark energy.

The concept of inertia refers to the tendency of
objects to resist changes in their motion. In other words,
the distribution of mass and energy in the universe
determines the shape of space-time and how objects
move through it. Even relativistically, the universe
expands geodesically. The intrinsic link between them
shows the connection between space-time and inertia.
The energy in space-time changes its acceleration
according to inertia. Let’s see virtual inertia from space-
time as the main frame: The acceleration shape of
space-time flux is Gravity manifests itself by the Inertia:
F=mg.

The acceleration of space-time flow radially
outward from Earth is a 'virtual inertia,” which is 9.8
m/sec?2 at the surface of the Earth and is the same force
that pushes you upward on the Earth's surface. It is
caused by the apparent broadening of matter, a
relativistic equivalent of space-time flow.
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The effect we have called the nozzle produces a
jet of accelerated space-time flow that is a virtual inertia,
which, when it encounters matter, makes a real inertia
on its mass.

Pushing space-time outside of Earth (Earth
does not expand, looks like it) is this space-time flux that
makes Earth coordinates move upward to make the
falling into Earth. As we saw in the representation of
space-time, according to Minkowski, its component is
(—t-C). B. Thalman DOI: 10.4236/0jpp.2024.141016 208
Open Journal of Philosophy The inertia we feel due to
the accelerated space-time flow causes our weight. This
virtual inertia (no mass involved) does not affect the
Cartesian spatial dimensions. Then, its shape is
accelerated so that when it passes through objects with
mass, it causes a force (what we call inertia). F = m-a

The present moment (Real-time) is created
continuously at the start of a new time.

The acceleration we experience on the surface
of the Earth is a result of the inertia built into the space-
time flow. This inertia causes the associated velocity
(ds/dt) to be immersed in the appearance of time. The
time base of the acceleration (d2s/dt?) is the same as
that of the present, marking the beginning of time in the
primary expansion.

The derivative of the velocity with time is the
acceleration (a = dv/dt). The only thing within our reach
is the inertia that produces the phenomenon from the
space-time behavior in its expansion, which is internal in
matter, the nozzle effect that incorporates the shape that
represents the virtual inertia that becomes real when
encountering mass, the process that deforms the
space-time, turning it into a flow.

Like light, space-time has no mass, and its
movement has unique characteristics. Space-time flux
moves at the speed of light through time; the speed of
light is the same for all observers, regardless of their
relative motion; while the acceleration of space-time is
determined, its velocity is not established.

In essence, space-time, like light, lacks mass
and exhibits distinct movement patterns. While its
acceleration can be measured, its velocity remains
undefined.

g) Free-Fall

Unlike classical mechanics, Einstein's first law
reframed our understanding of gravity. It no longer
viewed gravity as a force. This means that objects in free
fall are genuinely free—as traditionally understood, no
force acts upon them. It's a common misconception that
schools and universities perpetuate, teaching that the
weight and velocity increase in a fall is due to a
gravitational force. While the calculations are accurate,
the interpretation of the phenomenon is incorrect.

This section on free-fall delves into the concept
within the framework of Einstein's theory of relativity.[09]
Einstein, A. (2001). Relativity.

© 2024 Global Journals

However, because our gravity theory is an
extension of Einstein’s relativistic view, applying
Einstein's theory of relativity to the following examples of
throwing a ball upward adds depth to the discussion,
such as the Earth's apparent widening due to space-
time expansion.

Let's delve into the basic concepts of the theory
of relativity in low-velocity motions far from the speed of
light (known as C). To illustrate this, well use throwing a
ball upward. First, we'll analyze it using classical physics
principles. Then, we'll apply the general theory of
relativity and our extension of Einstein’s relativistic view.
The ball's motion can be understood as two uniformly
accelerated movements: upward and downward. During
the vertical launch, the ball will reach its maximum
height point with zero velocity.

e
Maximum e
height

Figure 2.4: Vertical throwing of a ball

The ball in all its path is momentarily
suspended, just before starting the descent,
permanently in free fall. The ball launched upward to a
certain height requires a specific initial velocity also
determined. It will leave behind the initial launch point in
its free fall and continue its downward trajectory. When
the object passes through the launch (Figure 1) point, its
velocity will take the same value as when the ball was
launched but in the opposite direction. In this motion,
the acceleration, consistently downward, is the
gravitational acceleration approximately (9.8 m/s2).

According to our theory, the apparent
broadening of the Earth is attributed to the apparent
acceleration of the Earth's surface towards the ball. This
acceleration is posited to be caused by a flow of space-
time emerging from the Earth. In this framework, gravity
is conceptualized as a consequence of this space-time
flow, which influences the motion of objects by causing
the Earth's surface to accelerate towards them



seemingly. It's important to note that our theory presents
an alternative extended from Einstein's theories of
relativity.

Our theory is based on Einstein's principles. Of
course, It would need to undergo rigorous testing and
evaluation to assess its validity and explanatory power
compared to existing models.

The ball follows a trajectory previously
determined according to its initial kinetic energy and by
space-time accelerated flux.

Before throwing the ball, you can feel the
acceleration weight pushing you and the ball up. You
give the ball an initial upward velocity, added to the
acceleration by the Earth's apparent widening caused
by the space-time flowgoing outward from the Earth's
surface.

Space-time moves upward faster and faster,
and as you stand on the surface of the Earth, it pushes
you upward.

When the ball is in the air, it is at rest and only
observes what is happening around it: There is only one
uniformly accelerated motion, not two separate motions.

While the ball is in free fall, the Earth's surface
approaches accelerated due to its apparent

displacement. However, it is the space-time fluid that is
coming up. The ball sees the ground approaching.

The initial velocity the Earth's push provides is
undefined and adjusts over time. In our example, it
becomes cero = 0 when the ball is lifted. The
acceleration is well-defined. Minkowski's dimensional
component - (t-C) well represents this.

Space-time is an incompressible fluid that
constantly expands outside and inside matter. It
achieves this by pushing its space-time through atoms
using its dark energy until it reaches the surface of the
matter. This creates a "nozzle effect" that accelerates
until the flow escapes the matter. As a result, an
accelerated space-time flow is experienced on Earth's
surface at a rate of 9.8 m/s2.

The acceleration represents the force that a
mass object will experience according to Newton's
second law: F=ma.

In the previous upward ball example, there are
only vertical vector components, and the space-time
displacement always refers to accelerated expansion.
Let us now consider the ballistic case, where there is a
transverse component to the movement of space-time
that is vertical (Figure 2.5).

Figure 2.5: The parabolic curve is due to the space-timeflux

As the ball descends in free fall, it maintains a
constant horizontal velocity, tracing a straight path. Its
vertical motion is the Earth moving seemingly upward.
However, it is not the surface of the Earth that moves
beneath it, but the space-time flow itself. From the ball's
perspective, the ground approaches as the space-time
flow, with its coordinates, converges, accelerating
toward it.

In relativity, the curvature of space-time follows
a parabolic shape, which is also a geodesic path.

The ball’s translational velocity affects the
curvature of space-time. The same happens to light as a
wave with propagation energy. The elements follow a
geodesic trajectory. The elements always believe that
their motion is in a straight line.

In the expanding curved trajectories, these
bodies follow lines that do not affect their stable inertia
(Inside a fluid medium with different accelerations). In all
astronomical objects, the effect of the broadening is
because of the space-time flux coming out of matter. It
is an apparent expansion of matter.

In free fall, objects experience coordinate
acceleration due to the curvature of space-time but do
not possess intrinsic acceleration. Therefore, an object
in free fall is at rest, as gravitation does not cause it to
accelerate, resulting in zero acceleration. The object will
undergo the coordinate's acceleration but no
acceleration of its own and thus no 'g' force.

There is no force of attraction; the object in free
fall does not accelerate; it is the apparent approach of
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the earth or its coordinates approaching it at an
increasing rate. The space-time flow coming out from
Earth.

When you throw a stone, it falls to the ground
because the Earth appears to be widening, accelerating
the surface towards the rock. However, Earth is not

expanding; space-time flows outwards from the Earth in
a radially accelerated form.

If you throw the stone with more force, it will fall
farther. Adding a mechanism to aid in throwing will result
in an even greater distance. (Figure 2.6).

Figure 2.6: The orbit is a form of parabolic fall

When the experiment is repeated, the stone will
fall farther and farther with increasing momentum until its
fall exceeds the curvature of the Earth's sphere.

Thus, the stone will always fall, but it will not
touch the surface of the Earth since it will not find it;
therefore, it will remain revolving around the Earth. One
object orbiting another falls freely in perpetuity (Without
considering resistance). This is a satellite.

The stone will always fall towards the Earth.
However, it can miss the surface and start orbiting
around the Earth with enough velocity. Such an object is
known as a satellite.

Foundation: Gravitational, Not Attraction: Newton's law of
universal gravitation states that objects with mass attract
each other. It's what it seems and works, but it's
different; we delve deeper into Einstein's insights.[10]
Wheeler (1973). Gravitation.

The phenomenon isn't attraction but involves
the creation of space-time flow, akin to a nozzle effect,
accelerating radially around massive objects like the
Sun. In addition, the sun's kinetic energy trajectory
moves the space-time fluid around it, causing the
planets to revolve around it.

Orbital Dynamics: Viewing space-time around the Sun
as a dynamic fluid, the absence of viscosity and matter
eliminates the traditional notion of "pushing" against a
substance. Instead, stellar objects displace the space-
time as they move through it. This displacement is
driven by the Sun's kinetic energy and the radial space-
time flux, illustrating how celestial bodies orbit around
the Sun, creating the curvature of space-times table
geodesic orbits for planets.

© 2024 Global Journals

Elliptical Trajectories are Geodesics: The curvature of
space-time dictates the paths of celestial bodies. The
complex interaction between the accelerated space-
time fluid coming out from the massive objects and their
translation motion.

Stable Motion: Celestial bodies maintain stability within
the space-time fabric when in a free-fall state. This
stability is achieved through a delicate equilibrium
between their inherent inertia and the gravitational
space-time flux exerted upon them. As a result, their
velocity, both in magnitude and direction, experiences
negligible change.

Resultant Curvature: The accelerated space-time flow
propelled from all massive objects involved results in the
overall dynamic curvature of space-time.

Expansion of the Universe: The expansion of the
universe also contributes to the overall dynamics of
celestial objects; this orbital mechanics structure
provides a phenomenon logical explanation.

h) Orbital Gravity

Orbital gravity is a geometrical characteristic of
space-time. When two objects are involved, as in the
case of the earth and the moon, the tangential velocity
and its differential radial components must be
considered to add them to the approach velocities of
both massive objects and thus establish their geodesic.
All these geodesic trajectories can be analyzed as
hydrodynamics because space-time behavior is like
fluid within the space-time flux.



In this and all the cases, the curvature of space-
time is like a fluid that moves for two reasons: by the
space-time flux coming out through surfaces of the
massive bodies and by the kinetic energy of the mass
by their movement, the curvature is the resultant vector.
Field equations are part of the component of the
Einstein stress-energy tensor. [11] (Stephani et al.,
2003).

In our subsequent publication, we will provide a
detailed analysis of orbital gravity. This will include a
deeper explanation of the elliptical orbit paths, which are
geodesics.

Geodesic trajectories or paths are curves
representing the shortest distance (arc) between two
points. Every orbit is a geodesic path. The distribution of
space-time flux and the object’s velocity, concerning
that distribution of space-time flux, make the geodesic
shape of any object move along. Massive objects travel
along a straight line in curved space-time.

In “free fall,” objects in orbit experience no
acceleration, a state known as “zero gravity” (“zero-g”),
which produces a sensation of weightlessness.

Any object falling or orbiting the Earth, such as
artificial satellites or objects dropped, which in practical
physics does not include the difference in mass
because it is negligible compared to that of the Earth.
This is the case of the property observed by Galileo,
which is that objects of different masses fall with the
same velocity, ignoring air resistance. [12] (Adler, 1978).

[1I.  CONCLUSION

The space-time flow out of massive bodies
integrates the classical, relativistic, and quantum points
of view.

As we now understand, weight is not a force of
attraction but a push, given the space-time flow.
Integrating various aspects we discussed, like the
expansion of the universe and the relationship with
space-time, can revolutionize our understanding of
gravity and the cosmos, opening up new avenues for
exploration and discovery.

Einstein's theory of relativity offers a profound
and inspiring perspective on the nature of gravity.

Gravity is often simplified by saying it is the
curvature of space-time. However, this explanation only
captures part of its meaning. One must consider the
dynamic interactions between matter and space-time
flow, both inside and outside matter, and their
interaction with objects that are not just massive.

The concept of gravitational equipotential
surfaces, characterized by concentric spheres of
uniform acceleration around massive objects, provides
a visual representation of the curvature of space-time.
This curvature, in conjunction with the translational
kinetic energy of celestial bodies, gives rise to the
observed elliptical trajectories known as geodesics.

As it happens in the whole space-time, also in
the interior of atoms, space-time expands, giving rise to
a flow in the form of a nozzle. This space-time flow is an
accelerated jet emanating from the electrons-cloud
space-time of atoms.

Our conception of gravity was born from
Einstein's principle that weight and inertia are essentially
the same. In summary, weight results from inertia
pushing upward rather than being attributed to the pull
of gravity.

Einstein's  realization that gravity and
acceleration are  fundamentally  indistinguishable
underscores the profound unity in the foundation of the
cosmos. The underlying principle remains the same
whether one experiences gravitational pull or
acceleration.

In our proposal to generalize the Minkowski
metric to accommodate astronomical motions within flat
space-time, we aim to reconcile the apparent curvature
of elliptical trajectories with the intrinsically straight
trajectories delineated by geodesic motion. This may
provide a new perspective for understanding the
universe by shedding new light on gravitational physics.

At the heart of this understanding lies the
recognition that within atoms, space-time expands,
generating a flow akin to a nozzle effect, which
manifests as an accelerated jet emanating from matter's
atoms. This accelerated flow, characterized by its
indeterminate velocity yet consistent acceleration,
shapes the gravitational field surrounding massive
objects.

Exploring novel concepts and theories is crucial
for scientific advancement, driving us toward new
frontiers of knowledge and understanding. As we delve
into uncharted territories, the idea of gravitational shock
waves holds promise, potentially guiding the endeavors
of institutions like the LIGO observatory in unraveling the
mysteries of the cosmos. In this spirit of discovery, |
urge continued research and exploration into the
dynamics of gravity and space-time. Let us hamess the
collective power of scientific inquiry and collaboration to
deepen our comprehension of the fundamental forces
shaping the universe.

Accepting the analogy of space-time behaving
akin to a liquid devoid of viscosity could offer insights
into its peculiar behaviors, echoing Einstein's
characterization of quantum entanglement as 'spooky
action at a distance.! This comparison suggests that
space-time may possess dynamic properties analogous
to those observed in fluids, potentially shedding light on
phenomena like entanglement, where particles
instantaneously influence each other's states regardless
of distance. Embracing this perspective may lead to a
deeper understanding of the underlying mechanics of
guantum phenomena and provide avenues for
reconciling quantum mechanics with Einstein's theory of
general relativity.
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This theory challenges traditional notions of

gravity, suggesting that it is not solely a force exerted by
massive objects but a manifestation of the intricate
interplay between space-time curvature and dynamic
flows. Our proposal presents an alternative lens to view
gravitational phenomena, inviting further exploration and
investigation.
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Universe is Ether based Single Instruction
Quantum Computer his Activity Creates Matter
and Life

Pavle Vesi¢

Absiract- Universe is actually gigant quantum computer (Seth
Lloyd) made of ether — multicoloured, multilayered
superconductor (Frank Wilczek). Ether constantly creates
elementary particles (electron and proton), which are subjet of
universe quantum computer macro instruction — Charge
Neutralization Process —CNP. After matter creation (periodic
table of elements), single cell organisms and life itself (rna
and dna) emerged.

Keywords: ether, electron, proton, neutron, cell, ma, dna,
neuron.

l. MATTER AND LIFE FORMATION

atter consists of elementary particles (electrons
I\/l and protons) and neutrons, which is neither

particle nor elementary but temporary energy
constructs which CNP needs in order to establish and
mantain atoms neutrality. All atoms in Periodic Table of
Elements (PTE) are electricaly neutral. All atomic
products (molecules, compaunds and so on) are
neutral, too. First life examples(single cell world) and
multiple cell organisms (homosapiens, too) strongly
manifest their electrical neutrality.

a) Whatls CNP?

Charge neutralisaton process — CNP is ether
energy macro routhine which is able to create energy
products in order to establish and maintain charge
neutrality of new created material entity. First example of
CNP were hydrogen and deuterium production.

Figure 1. is model of hydrogen atom, where
electron, toroidal energy circulation, keeps proton in
centre of energy circular rotation. Proton is toroid, too.
This is example of hydrogen atom without neutron.

b) What are electrons and protons?

Electrons and protons are elementary particles,
consisting of two energy vortex fluxes in resonant state.

Rather than leading a nebulous existence as a
supposed particle, wave, cloud, cavity, or “point particle
in a cloud of probable locations”, it is best understood
as a “precise toroidal volumetric flux structure” of
electric energy resulting from two longitudinal waves
being superimposed upon and trapped with each other,

“that occupies the location of the entire ‘cloud’ .

Author: e-mail: pavlevesic@gmail.com

The total electron flux path can be divided into
19,206 rings, a number equal to the reciprocal of the
fine-structure constant squared («®).
Proton mass = 1836 times electron mass.

A, = 1836 2,

Their decay time is more than four billion years.

Fig. 1

CNP was able to establish hydrogen neutrality
forcing proton to the center of sphere, mantain that
neutrality in time interval which is defined by Compton
electron frequency. It is of high importance to notice that
single hydrogen atom neutrality is subject of two
sinchronous energy circulation. Material neutrality in
whole universe is maintained by CNP — something what
only quantum computer cosmic dimensions can do.

But, CNP was not able to neutralise all electron-
proton pairs in the universe due to local ether energy
instability. On some surface points of globular space,
which is occupaid by hydrogen atoms, charge
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neutralisation was not posible and an additional energy
construct was introduced — NEUTRON.

Neutron is dedicated energy construct which
has to add missing charge on the envelope of material
entity. Missing charge means that in some spacetime
envelope point is not possible to establish charge
neutrality. Missing charge can be negative or positive so
neutron energy circulation must be able to, depending
of time and position, act as electron or proton.

The moment of neutron creation is the highest
CREATIVITY manifestation in the whole universe. That is
the explanation why all what we see emerged and have
existing shapes and characteristics.

All other PTE have neutrons in his core.
Depending of the number of electrons and protons,
especially of electron orbitals position, CNP will add as
many neutrons as it is necessary. Helium has two
electrons, two protons and two neutrons — something
what we expected. But mercury has 80 electrons, 80
protons and 120 neutrons! CNP created 120 neutrons
(all of them are different) in order to make mercury
atoms neutral.

2Heneium4.0026

80H OMercury200.59281832182

Universum is the closed energy system, in
many aspects infinite but has finite potentiality, so the
last element in PTE has 118 electrons.

How do we know that neutron are temporary energy
constructs?

Free neutrons decay in 15 min.

While neutrons are stable inside many nuclei,
free neutrons decay with a lifetime of about 15 minutes.
This makes them a radiation problem around nuclear
reactors, since they can leak out of the reactor and
decay. The neutron decays into a proton, an electron,
and an antineutrino of the electron type.

But some recent experiments give additional
information regarding neutron decay. Fig 2.

Neutron decay will produce two energy chunks
equal to the electron and proton but not the particles
itself. These two energies will go back to ether, the
source from which CNP created them.

Standard model tell us the same, quarks are
temporal “particles” with very short decay time.

Further matter creation is done on the same
principles by CNP.

o 7Y

Fig. 2: Neutron dark decay n — x v in Model 1.

© 2024 Global Journals

The fundamental postulate of neutron decay
cosmology is that each and every neutron which
crosses/contacts an event horizon becomes the vacuum
energy for a single planck rotation/moment and then re-
emerges in lowest energy points of space. Moving from
highest energy density conditions to lowest.

11. PRE LiIFE WORLD

Prerequisite for any existence is successful
CNP. First single entities having membrane - envelope,
had to demonstrate charge neutrality which is generated
by CNP.

Single cell organisms are very complicated
energy based products, but we know how they
emerged.

Universe ether energy is already described as a
multilayered, multicolored superconductor.

Einstein and De Broglie described energy with
next equations:

E=mc?; E=hf

It is well known fact regarding electron mass to
lenght proportionality.

Mass to length conversion — Length = xe = m,N, 10?it
meters, Na-Avogadro’s number,

E=m.c’=[=xec?
E(=) Pt

Last equation tell us that energy ( E ) produces
space (I**3 - three length dimensions — Decartes
coordinate system) and time (t**-2). There is not
something like empty space where we can put
something, energy = space time.

Term t**-2 (time on power of minus two)
represents the unit of ether (particle) which has a
globular shape defined by two vorteces cycling with the
speed of light. Ether ,particle” has no mass, it is pure
energy — light itself.

Ether is pure energy, electron and proton are
made of two trapped vortexes in resonant state, neutron
are ether energy product. That explains Frank Wilczek
book title : "The Lightness of Being: Mass, Ether and the
Unification of Forces."

Energy cycles and minimum cycling quantity
(one full rotation) is photon. All particles (electron,
proton and neutron) are made of photons. All pre life
and life world is made of photons. Photon is the basic
energy transfer unit.

Single cell organisms have membranes which
define the spots where charge neutrality is manifested.
Every membrane is made of specifically arranged atoms
whose valence electrons take the highest energy
level(s). Incoming photons add energy to valence


https://en.wikipedia.org/wiki/Helium�
https://en.wikipedia.org/wiki/Mercury_(element)�

electrons that violate charge neutrality of the whole cell.
CNP reaction is creation of cell internal modification
equal to incoming photon energy but opposite in charge
(conjugate), previously detected in valence electrons.
Charge neutrality is established promptly-with  Compton
frequency rate.

I1I.  RNA AND DNA CREATION

Incoming energy is exclusively photon energy.
Sound, also, next to the cell valence electrons, appear
as photon and do the same as described in previous
paragraph. The same mechanism acts with all other
senses.

If we look at a single cell in normal environment
a lot of different photon energy manifestation will
influence valens electrons. As a common result, CNP
will respond to all of them creating internal structure
which will neutralise external influence. If external
influence lasts long enough, internal structure will be
made permanent — RNA. When external influence
stops, already generated RNA will cause instability from
inside. CNP react promptly — all RNA bases are
conugated and — DNA is created.

When cell internal energy reaches the threshold
level — DNA structure will be broken on weakest spots —
hydrogen bonds. But CNP will act immediatelly — single
strands (RNA) will be again conjugated in order to bring
back violated neutrality, resulting in two identical DNA
molecules. Cell is ready for reproduction.

a) Neuron

Neuron is the full equivalent of neutron,
everyone on his level of complexity. It is amazing that
the language so successfuly recognized their function.
What is neutron function on the atomic level, that is
neuron function on the level of multicellular organisms.
When photon reach to multicellar structure some of the
cells will react stronger than others (depends on the
angle from which foton approches to the cell valence
electrons — Compton experiment). Immedeiatelly to
these cells, CNP will create coresponding material
replay in sense of violated neutrality (start neuron
formation). When new photons come new violation will
contribute to the further neuron development. Finaly,
after many such iterative cycluses, CNP will finish with
multi neuronal constract (visual cortex) who is able to
generate conjugate elecric image, which will fully
compensate all possible photon energy valence electron
violation so that every input frequency and energy level
has adequate energy response. That is why we see red
as red and so on.

So, the brain can not control visual processes,
brain neuron activity is forced response to the external
photon energy input dictated by CNP.

So do all other senses.

b) Internal neutrality violation

When we receive certain information, in our
brain will be formed electric image of the subject
described by that information. If the received information
required our action (hit the ball) internaly formed electric
image will produce internaly generated neutrality
violation. That image can be canseled if our body
performs such series of actions which final result is
conjugate electric image, due to CNP.

How CNP can act on so many subjects with such
accuracy?

We live in energy ocean (ether) which is gigant
quantum computer. We are produced and maintained
by him with Compton frequency rate. Our free will ends
up on the content of our memory, CNP will not be able
to choose right electric image if that image in not stored
in our memory.

IV. CONCLUSION

Behind every complex design is a designer,
The universe has a complex design,
Therefore, the universe has a designer.

or

Nick Bostrom’s Simulation Theory: We Could Be
Living Inside the Matrix
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Unveiling Novel Dark Matter Particles: Insights
from Fractal Quantum Gravity Theory

Shuming Li ¢, Lihua Li Huang °, Shuwei Li ® & Shuyun Li ©

Absiract- As a promising quantum gravity theory, the newly developed fractal quantum gravity theory (FQG) has
introduced the smallest constant of the product of space, time and energy of STQAs (Space-Time Quantum of Action).
The product of space, time and energy of every particle is integer times of this smallest constant-STQA. Based on the
FQG equation, we have deduced that every physical parameter of existing or possibly existing particle takes some
special or limited extrema values.

With the calculation of the minimum value of electric charge that a particle can carry, its magnetic moment,
mass, inherent speed, the space size and spin angular momentum, we have discovered a very intriguing brand-new
type of particles. Its electric charge is about 1/10 of electrons’, and the magnetic moment is 1.18x10° of electrons’. Its
mass is 324 times of the mass of the known existing heaviest particle, the top quark. Its inherent speed is about 10 of
electrons’, space size is about 10 of electrons’ and its spin is 1.38 times of the spin of electrons. According to the
popular thinking about the characteristics of dark matter that are electromagnetically neutral, heavy, slow-moving
particles, we believe that this newly discovered particle should be the weakly interacting massive particles (WIMPs), a
most promising type of the dark matter particles (DMPs). This is the first time that the specific physical parameters
of DMPs have been calculated. These predictions not only provide much insight into the understanding of dark matter, it
also makes it possible to explore the experimental verification, possibly using the Large Hadron Collider (LHC) in the
future.

Keywords: dark matter particles, DMP, Weakly Interacting Massive Particle, WIMPs, fractal quantum gravity,
FQG, Space-Time Quantum of Action, STQA, Large Hadron Collider (LHC).

L. [NTRODUCTION

discovered that the mass of all the stars in the Coma cluster of galaxies provided only about 1
percent of the mass needed to keep the galaxies from escaping the cluster’s gravitational pull. The
reality of this missing mass remained in question for decades, until in the 1970s when American
astronomers Vera Rubin and W. Kent Ford confirmed its existence by the observation of a similar
phenomenon. The mass of the stars visible within a typical galaxy is only about 10 percent of that required
to keep those stars orbiting the galaxy’s center. In general, the speed with which stars orbit the center of
their galaxies is independent of their separation from the center; indeed, orbital velocity is either constant or
increases slightly with distance rather than dropping off as expected. To account for this, the mass of the
galaxy within the orbit of the stars must increase linearly with the distance of the stars from the galaxy’s
center. However, no light is seen from this inner mass — hence the name “dark matter.”

Commonly observable matter accounts for only 30.6 percent of the universe’s matter-energy
composition. Only 0.5 percent is in the mass of stars and 0.03 percent of that matter is in the form of
elements heavier than hydrogen. The rest is dark matter. Two varieties of dark matter have been found to
exist. The first variety is about 4.5 percent of the universe and is made of the familiar baryons (i.e., protons,
neutrons, and atomic nuclei), which also make up the luminous stars and galaxies. Most of this baryonic
dark matter is expected to exist in the form of gas in and between the galaxies. The dark matter that
comprises the other 26.1 percent of the universe’s matter is in an unfamiliar, nonbaryonic form. The rate at
which galaxies and large structures composed of galaxies coalesced from density fluctuations in the early

Dark matter’s existence was first inferred by Swiss American astronomer Fritz Zwicky in 1933, who
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universe indicates that the nonbaryonic dark matter is relatively “cold” or “non-relativistic”, meaning that the
backbones of galaxies and clusters of galaxies are made of heavy, slow-moving particles. The absence of
light from these particles also indicates that they are electromagnetically neutral. These properties lead to
the particles’ common name, weakly interacting massive particles (WIMPs).

The precise nature of these particles is not currently known, and they are not predicted by the
standard model of particle physics. However, a number of possible extensions to the standard model such
as supersymmetric theories predict hypothetical elementary particles such as axions or neutralinos that
may be the undetected WIMPs 1. Dark matter problem is one of the biggest mysteries in modern physics.

Quantum theory and the theory of relativity has given us a deeper understanding of the properties
of matter and the nature of space and time. However, due to the lack of new physical framework, the
research on unifying relativity and quantum mechanics has been unable to make desirable progress.
Through many years of hard work, we have introduced a novel framework, a new theory — the fractal
quantum gravity (FQG) theory. FQG theory suggests that there is a smallest constant of the product of the
energy, space interval, and time interval — Space-Time Quantum of Action (STQA). The product of the
energy, space interval, and time interval of a particle is the integer times of this smallest constant STQA.
Combined with fractal geometry, the fractal quantum gravity (FQG) equation is created and can prove that
every particle or physical system consists of these smallest units (STQAS) in a fractal structure @14,

There are abundant physical meanings behind the fractal quantum gravity (FQG) equation with a
simple and elegant format. All the physical parameters of a particle or a physical system can be calculated
using the FQG equation. Through mathematical derivations, many more important predictions can be
obtained. There is a transformation between current physical parameters and FQG parameters. All matter in
the universe consist of various STQA sets in fractal microstructure, including black holes and the common
state of matter in the universe. We have obtained a framework that work both microscopically and
macroscopically.

From a spatial perspective, a particle is neither a point of classical mechanics nor a wave of
guantum mechanics. A particle is a group of STQAs that are distributed in space in a fractal pattern that is
similar to the wave function pattern; however, the fractal pattern can define a particle's spatial distributions
that do not need a probability explanation of a wave function. Thus, we can provide a new approach to
explain wave — particle duality that reconciles the controversy between the locality of Einstein and the non-
locality of Copenhagen.

We have shown that the fractal quantum gravity equation satisfies almost all the requirements of
quantum gravity theory. The general relativity is an approximation of the FQG equation when the quantum
effect is negligible, while the quantum theory is an approximation of the FQG equation when the interaction
between space, time, and energy is very weak or negligible. In other words, it looks promising that we may
have discovered a novel way to unite the quantum theory and general relativity. Therefore, fractal quantum
gravity theory is a promising self-consistent quantum gravity theory.

It is quite amazing that there is no infinity in FQG. Every physical parameter can be calculated, and
their value is limited and reasonable. This is a huge advantage for FQG as a physical theory that it can
make so many predictions to solve many of the challenging problems in modern physics. The standard
model of elementary particle physics theory is one of the most successful theories of modern physics.
Through standard model, we have discovered 17 elementary particles ®. In FQG point of view, these 17
elementary particles are not really elementary particles, but they still consist of more basic unit of STQAs.

We can transform the physical parameters, such as mass, electric charge, magnetic moment and
spin angular momentum into the FQG parameters of space, time, energy and the numbers of STQAs, the a,
b, d and n. After drawing a map of the relationship of a, b, d and log n, we discovered that there are five
lines in the map that corresponding to five equations about a, b, d and log n for heavy particles and
leptons. Then we can deduce that the FQG parameters of every particle or physical system in the universe
should fit in these five equations. By extending the range of calculations, we have discovered that every
physical parameter of FQG corresponding to one or more limited extrema values that should be the
parameters of the possibly existing particles.

During the calculation of the extrema value of electric charge, we found that there is a very tiny
electric charge carried by the particle that is about 1/10 of the electrons. After the calculation of its mass,
spin angular momentum, inherent speed and magnetic moment, we have discovered that it has very small
magnetic moment, very big mass, slow inherent speed and very special spin angular moment. It seems to
be a very special particle, which is comparable with the most popular thinking about the characters of dark
matter that are electromagnetically neutral, heavy, slow-moving particles, the weakly interacting massive
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particles (WIMPs). We think that this newly calculated particle should be the dark matter particles (DMP) or
(WIMPs).

There are many possible candidates for dark matter: hypothetical particles such as axions, sterile
neutrinos, weakly interacting massive particle (WIMPs), supersymmetric particles, atomic dark matter, or
geons; and primordial black holes. Among these the weakly interacting massive particle (WIMPs) is most
likely candidate of dark matter particles . This is the first time that the specific physical parameters of the
particles have been calculated and match all the descriptions of WIMPs. We will describe the detailed
calculations in the following chapter.

[I. THE CALCULATIONS OF THE PHYSICAL PARAMETERS OF DMP
(DARK MATTER PARTICLES)

Based on the fractal quantum gravity (FQG) theory, we have the FQG equations :

E = Eqn% x = xon?, 7 = ton®
a+b+d=1

Ext = nk,

Where E is the energy, x is the space interval, 1 is the time interval of a particle. And

G
Xg = =2.86437x10% ¢cm

2¢3

>

h
5

=9.55451%10* s

F‘

o

1
BB

h 5
Eo = /% — 3.46751x10' erg = 2.1x10" GeV

Gh3
ko = EgxoTy = ’@ =9.48977x10% erg - cm (4)

n is a positive integer, a, b, and d are real numbers.
And

D :l: logn DE:l: logn D :l: logn

b X E
log( ) % log(—)
X E

0 0
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Where Dy, De and D. correspond to the space, energy, and time fractal dimensions of the particles,
respectively.

For particles with rest mass, electric charge, and spin angular momentum, m is the rest mass, e is
the electric charge, | is the spin angular momentum of the particles. We can obtain Eqg. (6), where
A =m/my, B =e%e? D = I/, my = E//c? e, = (Ex) " o = EoTo. Using Eq. (6), the values of a, b, d,
and n for leptons, quarks, some bosons, and some heavy particles can be calculated, as listed in Table I.

. log A b= log 2
logn logn

log ® BD
S 6)

s d -
logn

For particles with a rest mass, magnetic dipole moment, and spin angular momentum, we can
calculate a, b, d, and n using Eq. (7), where H = p/ug, Ho = (T€,C)/2, M is the magnetic dipole moment of
the particles, and c is the speed of light. Using Eq. (7), the values of a, b, d, and n for protons, neutrons,
and other heavy particles can be calculated, as shown in Table I.

log AH* log © 2
a-loghA o g 08 A )
logn logn logn D
And
E  Eyn®
m=—= ‘;721 = myn® ®)

a+b

e = VEx = \JEyxoVnetb = eon2~ ©)
I =Et= EoTOna+d = Iona+d (1 O)

Where m is the mass, € is the electric charge, | is the spin angular momentum of a particle.

Based on the parameters in table |, we can draw a diagram as Fig. 1. According to this diagram,
these equations can be found as follows:

For heavy elementary particles, we have the Eq. (11):
a =0.0581gn— 2.115
b =-0.0031gn + 1.099

d = —0.0551gn + 2.016 (1)

Based on Eq. (11), the electric charge of heavy particles can be calculated using equation
as shown in Eq. (12):

atb
e=enz =e¢eyn

0.02751gn—0.508 (1 2)
Take logarithm
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lge = lgey + 0.0275(Ign)? — 0.508lgn

Calculate the extreme value

d(lge
M = 0.055lgn — 0.508 = 0 — Ign = 9.236363637

d(lgn)

We get n = 1.723311x10°. Then we can do the calculations as follows:

Calculation 1: Mass, electric charge, spin, magnetic momentum, and inherent speed

Particles n a b d B e/e0 I/10 wuo m
electron  |1.5670127E+19 | -1.1717 |1.0414 | 1.1302| 2.026265E -02| 0.048215 0.159150| 3.25005E+20 | 1.24823E-27

DMP 1.7233109E+09 | - 1.5793 | 1.0713 | 1.5080| 9.658786E-05 | 0.004508 [ 0.219549 | 3.82296E+11 | 9.98783E-20

DMP/electron 4.766793E-03 | 0.093494 | 1.379509 | 1.16279E-09 |8.00160E+07

Calculation 2: Parameters of space, time, and energy

Particles n a b d Dc D, D. E X T

electron 1.5670127E+19 |-1.1717 | 1.0414 [ 1.1302 | -0.8535] 0.9602 | 0.8848 | 1.12185E-06 | 2.79938E-13 | 4.73512E-22

DMP 1.7233109E+09 |-1.5793 | 1.0713 | 1.5080 | -0.6332| 0.9335 | 0.6631 [ 8.97661E+01|2.24834E-23 | 8.10298E-30

We can see that the new dark matter particle (DMP) has the minimum electric charge, its
e/e, = 0.004508. As compared to the electric charge of electrons e/e, = 0.048215, the electric charge of
dark matter particle is less than 1/10 of the electric charge of electrons. And the magnetic moment of the
DMP is about 10 of the magnetic moment of electrons. This means that dark matter particle has very tiny
electromagnetics interactions or may totally not able to join the electromagnetics interactions. The spin
angular momentum of the DMP is 1.37951 times of the spin angular momentum of electrons, which means
that the spin of the new particles is not the integer times of
2 or integer times of 1 in the standard model of current particle physics. It is about 20/29. This
intriguing spin of DMP comes from our new theory of fractal quantum gravity, which cannot be explained by
the current physics theories.

The mass of the new particle is about 10° times of electron’s mass. We know that the heaviest
detected particle is the top quark, its mass is 172.76 + 0.3 GeV/c?, so the mass of the new particle is 56032
GeV/c?or 56TeV/c?, or about 324 times of the mass of top quark. Its inherent speed is p = 9.7x107°, which is
at a much slower speed as compared to electrons. DMP’s space dimension is 0.9335, time dimension is
0.6631, energy dimension is -0.6332, and its space size is 2.24834x10% cm. This is a very huge mass, but
it is still possible to detect in the experiment of Large Hadron Collider (LHC). During the shutdown of LHC
between 2013 and 2015, the LHC has gone through some significant upgrades. After those upgrades, it
has reached 6.5 TeV per beam (13.0 TeV total collision energy) and may expect some further upgrades .
The calculated absolute error is about 10 of the calculated values. These calculated values can provide
significant insight to the ranges of error.

According to table |, the space size or radius of the particles can be calculated based on FQG
theory. We can see that the biggest radius of the subatomic particles is the x of electrons, which is
2.8x10" cm. In the history of discovery order of subatomic particles the electron was the first discovered
by J. J. Thomson in 1897. This may mean that the larger the particle size, the easier it is to detect. If that is
true, beside the tiny electric charge and the magnetic moment of the DMP
particle, the size may be another important factor to detect the DMP particle by experiment. Because its
radius is about 10 of electrons', the DMP particle might be very difficult to produce any interaction with
other particles.
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Particles 1 2 3 4 5 6 7 8 9 10 11
Dg D, D, n E erg X cm T s p H(E) H(x) H(t)

- e -0.85 0.96 0.88 | 1.57x10¥ | s§.19x107 | 2.82x10%0 6.44x102 0.0146 15x10° | gox10B [ 23x10%
’g_ pt -0.83 0.95 0.87 | 7.58x10 | 1.69x10* | 1.36x10°7 3.11x102% 0.0146 14x10° | 6.4x107 | 4.6x102
z T -0.82 0.95 0.86 | 4.51x105 | 2.85x10° | 8.11x10"7 1.85x10% 0.0146 12¢102 | 4.9x10% | 6.8x102
u -0.83 0.96 0.86 | 1.55x10% | 3.68x10% | 2.78x10% 1.43x102 0.0065 3.1x10° | 1ox108 [ 1.7x10%

d -0.80 0.96 0.83 | 1.85x107 | 7.69x10% | 3.34x100 6.86x105 0.0016 12x10* | L5x10™ | 4.35x101°

¢ -0.80 0.95 0.84 | 2.79x105 | 2.04x10° | 5.02x107 2.58x10°% 0.0065 L4102 | 3.2¢101 | 2.5¢102

'g E 078 | 0095 | 082 | 937x10° | 1.52x10% | 1.69x107% | 3.46x10* 0.0016 9.9x10° | 9.5x10 | 7.0x107%
5 t -0.78 0.94 0.82 | 2.05x108 | 2.78x101 | 3.70x10%% 1.90%10% 0.0065 2.7x10° | 4.1x101% | 1.5x102
b -0.77 0.95 0.80 | 2.13x10" | 6.70x10° | 3.83x1018 7.87%10°% 0.0016 4.6%100 | 3221077 [ 8.4x10™

P -0.90 0.96 0.94 | 2.66x107 | 1.50x10° | 4.79x10° 3.51x102 0.4554 3.5%10 | 2.0¢10™ [ 1.1x10%

n -0.88 0.96 0.92 | 1.25x107 | 1.51x10° | 2.25x10°0 3.50%10°2 0.2142 3.1x10 | 1rox10™ [ 3.0x10%8

A -0.84 0.95 0.88 | 1.52x10% | 1.79x10% | 2.74x10%6 2.95x10%5 0.0310 2.0x10% | 1.5x101 | 3.4x102

T+ -0.90 0.96 0.94 | 2.61x107 | 1.91x10° 4.70x10°1 2.77%10°%5 0.5667 2.9x10% | 2.0x10™ | 6.8x10M

? z- -0.87 0.95 0.01 | 5.86x10 | 1.02x10% | 1.05x100 2.74x10°% 0.1279 233100 | 51101 | 4.0x108
Z z0 -0.89 0.96 0,02 | 1.12x107 | 1.01x10% | 2.02x10°0 2.76x10°% 0.2445 26x100 | 9.2x101Y | 2.1x108
g = -0.85 0.95 0.80 | 2.03x10 | 2.12x10° | 3.66x106 2.49x10° 0.0490 1.9x10% | 1.9x100 | 1.6x102
% =0 -0.88 0.95 0.92 | 7.47x10 | 2.11x10° | 1.34x100 2.50x10°% 0.1791 226100 | 6.3x1010 | 2.9x103
o | -0.89 0.98 0.90 | 827x10% | 2.68x10° | 4.96x106 5.90%10°2 0.0280 1.9x102 | 9.6x10%6 | 1.5x102
A, | -0.82 0.95 0.86 | 3.50x105 | 3.66x10° | 6.31x10°" 14410 0.0146 9.9x10! | 3.9x10% [ 57x10%2

g‘ w= | -0.82 0.97 0.84 | 1.99x10% | 1.20x1070 | 1.79x1018 8.19%10%Y 0.0073 54x10° | 7.1x10% [ 9.3x10%
E Al -0.82 0.97 0.84 | 1.79x10% | 1.46x1070 | 1.61x1018 7.22%10°Y 0.0074 4.8x10° | 6.4x10% [ §4x10%
n* -0.84 0.97 0.87 | 1.15x107 | 2.24x10* | 1.03x10° 4.72%10°% 0.0073 1.2¢10° | 2.7x10°% | 6.2x102

? ml -0.84 0.97 0.87 | 1.18x107 | 2.16x10* 1.06x101 4.88x10% 0.0073 12x10° | 2.8x101 | 6.4x102
g K -0.83 0.95 0.86 | 1.90x10% | 7.97x10* | 3.42x1016 6.61x102 0.0172 3.7%100 | 1.8x1017 [ 1.3x10%

[1I.  CONCLUSIONS

The newly developed theory of fractal quantum gravity has unveiled a new prediction regarding
dark matter particles. Based on the physical properties of the DMP (Dark Matter Particle), it might be a very
promising candidate for the Weakly Interacting Massive Particle (WIMP).

This is the very first dark matter particle with precisely calculated physical properties. Since this
new particle carries very tiny electric charge which is about 1/10 of the electric charge of electron and has
very small magnetic moment that is about 10° of electrons'. and its spin angular momentum is very special
that is about 20/29, and its mass is very large that is about 56 TeV/c?.

Our calculation not only provides much insight into the understanding of dark matter, it also makes
it possible to explore the possibility of experimental verification. Between 2013 and 2015, the Large Hadron
Collider (LHC) was shut down and went through further upgrades. With the most recent upgrades, it can
reach 6.5 TeV per beam (13.0 TeV total collision energy) and expect further upgrades that may be reaching
56TeV total collision energy. It is hopeful that the newly discovered DMP particle can be detected in LHC in
the near future.

However, there might be a concern that the size of the particle affects the interaction between
particles. Since the DMP particle’s space size is so small, it may penetrate the gap inside any patrticle
without interaction with the particle at all, this may cause the detector’s incapability to capture the DMP
particle even when the total collision energy reached 56TeV and generated a DMP particle in LHC. Plus, the
DMP particle does not carry much electric charge and magnetic moment. It might present a big challenge
for detecting DMP in LHC.
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We hope that this paper can draw more attention of many researchers to collaborate with each
other to study more deeply to find the approaches to detect this new particle. It is promising that we can
work together to solve the mysteries of the dark matter. Furthermore, we can solve the mysteries of dark
energy and many other challenges.
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Half-Silvering Dimensions

Dr. Kaiden Jones

I.  INTRODUCTION

|| alf-silvering Dimensions" Each dimension
having a distinctive boundary called a "Half-
silvering" that acts like a two-way mirror. This
means that beings or objects existing in a higher-
dimensional space can look down into lower-
dimensional spaces but cannot see or perceive the
higher-dimensional spaces above them. For example,
entities in 3D can observe and interact with 3D, 2D, and
1D, but they cannot see or comprehend dimensions
beyond 3D.

To develop this concept further, we could
consider the implications and characteristics of these
"half-silvering" boundaries:

1. Dimensional Perception: Beings or objects within a
particular dimension can perceive and interact with
dimensions below them but lack awareness or
comprehension of dimensions above them. This
limitation might be due to the inherent nature of their
existence within a specific dimension.

2. Transitioning Across Dimensions: Travel or
movement between dimensions could occur by
crossing the ‘"half-silvering" boundaries. For
example, a 3D entity could pass through the 2D

3. Properties of "Half-silvering"

boundary and enter the 2D space, but it would be
unable to perceive or interact with 3D space once it
has crossed the boundary.

Boundaries: These
boundaries might possess unique properties, such
as being impermeable to certain types of energy or
matter. This characteristic would maintain the
integrity and separation between dimensions.

4. Limitations and Constraints: Each dimension may

have specific laws and properties governing its
behavior, which might influence the interactions and
possibilities within that dimension. These laws could
differ from one dimension to another.

5. Multidimensional ~ Observatories: Beings  or
technologies residing in higher dimensions could
create observatories or devices capable of peering
into lower dimensions. These observatories would
exploit the two-way mirror effect of the "half-silvering"
boundaries to observe and study the dimensions
below.

6. Higher-dimensional  Existence:  Exploring the
concept of dimensions beyond 3D raises intriguing
questions about the nature of higher-dimensional
existence and the potential laws that govern those
dimensions.

See Above: “Half-silvering dimensions” Diagram

a) Positive Implications

Expanding Our Understanding: The theory presents an
opportunity to broaden our understanding of the
universe by exploring dimensions beyond our current
grasp. It offers a framework for investigating higher
dimensions and the laws that govern them, potentially
revealing profound insights into the nature of reality.

Author: Ph. D, Doctor of Philosophy in the field of Metaphysics.
e-mail: kaidentoomzy@gmail.com

Interdimensional Communication: Imagine the potential
for communication and interaction between beings
residing in different dimensions. By deciphering the
mechanics of these "half-silvering" boundaries, we may
uncover ways to establish communication channels,
exchanging knowledge and perspectives with entities
existing in other dimensions.
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Novel Technological Applications: Research into the
"Half-silvering Dimensions" theory could lead to the
development of technologies that enable observation
and manipulation of lower-dimensional spaces. Such
advancements could have applications in areas such as
materials science, quantum computing, and data
storage.

Multidimensional  Observatories: Building upon the
theory, we could envision the creation of observatories
capable of peering into lower dimensions, offering
unprecedented insights into the workings of lower-
dimensional realms. This could pave the way for
discoveries and advancements previously
unimaginable.

b) Challenges and Negative Implications

Practical Limitations: Exploring dimensions beyond our
own presents immense challenges due to our inherent
3D existence. It would require innovative approaches,
sophisticated technologies, and a profound shift in our
scientific methodologies to overcome these limitations.

Ethical Considerations: As we delve into the realm of
higher dimensions, ethical dilemmas may arise. How
would contact with beings from lower dimensions affect
their societies and development? It is crucial to address
these ethical concerns and ensure responsible
exploration and interaction.

Paradigm  Shift: ~ Accepting  the  "Half-silvering
Dimensions" theory demands a paradigm shift in our
understanding of reality. Scientists may face scepticism
and resistance from those rooted in traditional
frameworks. However, history has shown that scientific
progress often emerges from bold ideas that challenge
prevailing knowledge.

[I. CONCLUSION

In conclusion, the "Half-silvering Dimensions"
theory holds immense potential to expand our
understanding of the universe and unveil hidden realms
of existence. While it presents challenges and raises
ethical considerations, the positive implications are
significant, offering exciting opportunities for scientific
exploration, technological advancements, and even
interdimensional communication. | urge you to embrace
this theory, explore its possibilities, that may forever
transform our perception of reality.

© 2024 Global Journals



GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH: A
PHYSICS AND SPACE SCIENCE

Volume 24 Issue 3 Version 1.0 Year 2024

Type: Double Blind Peer Reviewed Interenational Research Journal

Publisher: Global Journals
Online ISSN: 2249-4626 & Print ISSN: 0975-5896

Mass Interaction Principle as a Foundational Framework for
Quantum Mechanics

By Chu-Jun Gu

Abstract- This paper proposes mass interaction principle (MIP) as: the particles will be subjected
to the random frictionless Brownian motion by the collision of space time particle (STP)
ubiquitous in spacetime. The change in the amount of action of the particles during each
collision is an integer multiple of the Planck constant h. The motion of particles under the action
of STP is a Markov process. Under this principle, we infer that the statistical inertial mass of a
particle is a statistical property that characterizes the difficulty of particle diffusion in spacetime.
Within the framework of MIP, all the essences of quantum mechanics are derived, which proves
that MIP is the origin of quantum mechanics. Due to the random collisions between STP and the
matter particles, matter particles are able to behave exactly as required by the supervisor and
shepherd for all microscopic behaviors of matter particles. More importantly, we solve a world
class puzzle about the anomalous magnetic moment of muon in the latest experiment, and give
a self-consistent explanation to the lifetime discrepancy of muon between standard model
prediction and experiments at the same time. Last but not least, starting from MIP, we prove the
principle of entropy increasing and clarify the physical root of entropy at absolute zero.

Keywords: mass interaction principle, special relativity, schrédinger equation, electromagnetism,
photon, spin.

GJSFR-A Classification: LCC: QC174.12 .E96

MM!

MASSINTERACTIONPRINCIPLEASAFOUNDATIONALFRAMEWORKFORQUANTUMMECHANICS

Strictly as per the compliance and regulations of:

© 2024. Chu-Jun Gu. This research/review article is distributed under the terms of the Attribution-NonCommercial-No Derivatives
4.0 International (CC BY-NC-ND 4.0). You must give appropriate credit to authors and reference this article if parts of the article
are reproduced in any manner. Applicable licensing terms are at https://creativecommons.org/licenses/by-nc-nd/4.0/.



Mass Interaction Principle as a Foundational
Framework for Quantum Mechanics

Chu-Jun Gu

Absiract- This paper proposes mass interaction principle (MIP) as: the particles will be subjected to the random frictionless
Brownian motion by the collision of space time particle (STP) ubiquitous in spacetime. The change in the amount of action of
the particles during each collision is an integer multiple of the Planck constant h. The motion of particles under the action of
STP is a Markov process. Under this principle, we infer that the statistical inertial mass of a particle is a statistical property that
characterizes the difficulty of particle diffusion in spacetime. Within the framework of MIP, all the essences of quantum
mechanics are derived, which proves that MIP is the origin of quantum mechanics. Due to the random collisions between STP
and the matter particles, matter particles are able to behave exactly as required by the supervisor and shepherd for all
microscopic behaviors of matter particles. More importantly, we solve a world class puzzle about the anomalous magnetic
moment of muon in the latest experiment, and give a self-consistent explanation to the lifetime discrepancy of muon between
standard model prediction and experiments at the same time. Last but not least, starting from MIP, we prove the principle of
entropy increasing and clarify the physical root of entropy at absolute zero. Within the framework of MIP, we comprehensively
discussed the Copenhagen interpretation. It leads to an important conclusion that Copenhagen interpretation is unnecessary
for the quantum mechanical system. We found that Maxwell’s classical electromagnetic theory is applicable to the microscopic
world not as previously thought. The key is that Brownian motion and classical electromagnetic theory must be combined
together to completely solve the problem of electrons outside the nucleus not radiating electromagnetic waves.

Keywords: mass interaction principle, special relativity, schrodinger equation, electromagnetism, photon, spin.

[. INTRODUCTION

a) Spacetime Fluctuation, STP and MIP

We believe the energy fluctuations of spacetime are universal, which are defined as STP.
In this picture, particles are classified into two groups: one is matter particles ! which
interact with STP, another one is massless particles which freely move in spacetime. Matter
particles change their states by all the collisions with STP. The underlying property of mass
is a statistical property emerging from random impacts in spacetime. Different particles have
different effects of impact by STP, which can be defined as some kind of inertia property of
particles. This property corresponds to mass dimension (Following we will prove it happens
to be the inertial mass from Schrédinger’s equation ). Matter particles develop a Brownian
motion due to random impacts from spacetime. We strongly suggest that all the probabilistic
behaviours of quantum mechanics come from the Brownian motion, which is exactly the
origin of quantum nature. In the framework of MIP, the photon represents itself as a Hopf
link exicitation made of the 2+1-dim gauge field and its Hodge dual partner. On the other
hand, under the MIP framework, photons not only exchange electromagnetic interactions,

they also exchange spin information. It just explains that the annihilation condition of

positive and negative electrons is not only the opposite of charge, but also the opposite

Author: Institute of Theoretical Physics, Grand Genius Group, Beijing, P. R. China. e-mail: cj_gu@grandgeniusgroup.com

IMatter particle means fermions with mass.
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of its spin. In modern physics, the spin and charge of matter particles are independent
quantum properties. However, the spin has a magnetic moment and indicates that the
spin and electromagnetic interactions are related. Under the MIP framework, this apparent
contradiction can be self-consistently explained.

We believe the quantum behaviours of matter particle come from spacetime fluctuation.
The energy fluctuation of spacetime is quantised. We call the quantised energy as space-
time particle. It is a massless and spinless scalar particle. The exchange of energy between
particle and STP is not strictly random, which leads to a unique Brownian-like motion.
Once the time interval of impact is fixed, the exchange of energy has to be quantised, which
indeed is the quantum nature of particles. Therefore, all quantum nature of particles is a
faithful representation of spacetime quantised fluctuation.

Matter particles will perform random fluctuation motion in spacetime because of stochastic
interactions between STP and matter particles, within which the energy exchange can not
be achieved instaneously. For free matter particles, we define the product of exchanged
characteristic energy and the corresponding time interval as the change of action in the
collision process(For more details, please refer to Appendix A).

b) Inertia Mass is a Statistical Property

Until now, our knowledge of mass, a fundamental concept of physics, mainly comes from
Newton’s laws of motion especially the first and second laws. The definition of mass in
physics is a basic property of particles. The amount of matter contained in object is called
the mass of object. The mass is related to the inertial nature of the object’s original motion
state.

The first law states that in an inertial reference frame, an object either remains at rest or
continues to move at a constant speed. unless acted upon by a force. However according
to the MIP, free particle has to do Brownian-like motions in spacetime, which is a Markov
process. The mass of particle, in order to be sensed by spacetime, has to be collided randomly
by STP. Mass cannot be well defined within the interval of two consecutive random collisions.
In other words, mass is not a constant property belonging to the particle itself, but a discrete
statistical property depending on dynamical collisions of spacetime. We will derive from
MIP straightforwardly that mass must be a statistical term which has its own means and

fluctuations.

Moreover, we prove the uncertainty relation asserting a fundamental limit to the precision

regarding mass and diffusion coefficient. This implies that both mass and diffusion coefficient
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of any particle state can not simultaneously be exactly measured. Newton’s Second law
states that in an inertial reference frame, the vector sum of the forces F on an object
is equal to the mass m of that object multiplied by the acceleration of the object. This
connects the concept of mass and inertia and in principle defines a fundamental approach to
measure the mass of any particle experimentally. However, according to the MIP, forces on
a particle are changed constantly by the random impact of STP. Therefore, we are no longer
able to take constant mass for granted. In conclusion, we believe that mass as a statistical
property is much more natural within the framework of modern science, which completely
overrules Newton’s concept of mass based on Mathematical Principles of Natural Philosophy
first published in 1687.

¢) Realistic Interpretation of Quantum Mechanics

The main idea of Copenhagen interpretation is that the wave function does not have any real
existence in addition to the abstract concept. In this article we do not deny the internal con-
sistency of Copenhagen interpretation. We admit that Copenhagen’s quantum mechanics is
a self-consistent theory. Einstein believed that for a complete physical theory, there must
be such a requirement: a complete physical theory should include all of the physical reality,
not merely its probable behaviour. From the materialistic point of view, the physical reality
should be measured in principles , such as the position q and momentum p of particles. In
the Copenhagen interpretation, the particle wave function W(q,¢) or the momentum wave
function ¥(p,t) is taken to be the only description of the physical system, which can not be
called a complete physical theory, at most a phenomelogical effective theory. Therefore, in
this paper, we propose a MIP where the coordinate and momentum of particles are objec-
tive reality irrespective of observations . With the postulation of MIP, quantum bhehaviour
will emerge from a statistical description of spacetime random impacts on the experimental
scale, including Schrédinger’s equation, Born rule, Heisenberg’s uncertainty principle and
Feynman’s path integral formulation. Thus, we believe that non-relativistic quantum me-
chanics can be constructed under the MIP. Born rule and Heisenberg’s uncertainty relation

are no longer fundamental within our framework.

d) Photon under the MIP framework

Within the framework of MIP, STP spread over spacetime, and its energy spectrum distri-
bution is consistent with scalar particles. It can therefore be thought of as an excitation
of a scalar field. The influence of material particles on its spacetime is local, so on the
2-+1-dimensional time-space slice, the influence of material particles on spacetime can be

regarded as a potential energy.
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In modern quantum ficld theory, an important point is that microscopic cnergy can be non-
conservative, and it can fluctuate to form pairs of virtual positive and negative particles.
Within the framework of MIP, the fluctuation of spacetime energy is itself STP. The number
of STP particles is not conserved locally, but globally, the energy of STP is conserved. So the
picture of STP as a free particle is restored on a large scale. This just shows that STP has
some local symmetry, which is broken at large scale. In essence, when the domain symmetry

of the authority is U(1), STP is the excitation of a complex scalar field.

On the other hand, the spacetime can be regarded as 241-dimensional around the spacetime
in which the material particles are located. On this 24 1-dimensional spatiotemporal slice,
STP is the excitation of the complex scalar field, which is accompanied by the excitation of
the gauge field. The material particle produces a local non-perturbative potential energy in
the surrounding space and time. The existence of this potential energy can cause the STP
to spontaneously form a stable vortex solution. If the STP is not accompanied by a gauge
ficld, then the vortex solution will cause the problem of cnergy divergence in the vortex

center. The gauge field just eliminates the problem of local energy divergence.

The existence of a vortex solution also provides a possibility of duality, namely Hodge
duality. The Hodge duality will extend the dynamics of the 241 dimensional gauge field
to the 3+1 dimension. In the sense of Lagrangian, the 3+1-dimensional gauge field just
describes the electromagnetic field theory. That is to say, the 3+1-dimensional equation
of motion is Maxwecll’s cquation. Therefore, we derive the classical clectromagnetic theory
from the vortex dynamics of STP.

In the MIP framework, the photon is essentially a topological excited state of two 2-+1-
dimensional gauge fields with their field strengths being Hodge’s dual, and its topological
configuration is a Hopf chain. Physically, photons transfer phase changes of material parti-
cles. Its equation of motion is the Maxwell equation.

On the other hand, the two topological circles of the photon, of which topological configura-
tion Hopf link correspond to the topological subspace of the local spacetime. The Hopf links
just represent the Lorentz representation of spin 1, which is a vector representation. There-
fore, within the framework of MIP, the spin 1 of zero-mass photon is also self-consistently
explained.

e) Radiation under the MIP framework

As a real object, electrons move locally in atoms and cannot maintain a state of linear and

uniform motion, so they must have acceleration. Classical electromagnetic theory predicts
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that accelerated charged particles will radiate electromagnetic waves, which is in an obvious
contradiction with the stability of atoms. Is the classical electromagnetic theory really invalid
in the microscopic world? We gave a negative answer. Maxwell’s clectromagnetic theory
still holds true in the microscopic world. Only by combining electromagnetic theory with
Brownian motion, it can be proven that free electrons and electrons outside the nucleus do
not radiate electromagnetic waves. In this chapter, we will prove this extremely important
conclusion in detail, thereby establishing an objective reality picture of the microscopic world

and a materialist interpretation of quantum mechanics.

f) Fremion spin under the MIP framework

Within the framework of MIP, a careful observation of properties near the singularity at the
center of the STP vortex, drive us to a new perspective of particle spin. We noticed there
are not only energy divergence at the singularity on the center of the STP vortex, there
also exists a disorientation property for a direction vector. To describe the disorientation,
we introduce the torsion based on the cotangent vielbein field. The torsion tensor actually
drives the cobordism topological phase transition between STP vortices on tangent space and
its dual normal space. By the cobordism topological phase transition, we combined vortices
on the 241 dimensional tangent space and normal space into a 341 dimensional instanton.
The cost of this cobordism topological phase transition, is to calculate the corresponding
topological order. By cohomological theory, we calculated the incomplete angle duc to
the cobordism topological phase transition, which concludes that the incomplete angle is an
integer times 7,this angle contributes to the STP vortex around matter particle a factor e*V7.
When rotating the particle a circle, the factor changed the signature of the wave function.
This inveals the origination of particle spin is a topological phase transtion between STP
vortices around the matter particle. Within the framework of MIP, particle spin describes

the topological order of this cobordism phase trantion of STP vortices.

g) Muon anomalous magnetic moment under the MIP framework

On April 7. 2021, FermiLab performs a new muon anomalous magnetic moment experiment.
The experimental value differs from the theoretical value predicted by the Standard Model
with 4.20 standard deviation. The probability of this deviation comes from statistical fluc-
tuations is 1 in 40000, which implies possible physics beyond the Standard Model. The new
massless scalar STP required by the MIP is a key step beyond the existing standard model.
Introducing only one parameter, the interaction strength between STP and lepton, not only
perfectly solves the world-class problem of the anomalous magnetic moment of muons in
the latest experiment, but also explains the muon lifetime discrepancy between theory and
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experiment. It can be scen that this is a triumph for applications of MIP in modern particle
physics.

Last and most importantly, we derived the generation for charged leptons. This is a com-
pletely new result and one can not derive this law in current quantum field theory framework.
Within the MIP framework, by invoking the STP vortices, the generation is a direct infer-
ence.

h) Entropy under the MIP framework

We start from MIP and combine it with the mathematical properties of Markov process to
prove the principle of entropy increasing in the non-interacting systems. It must be empha-
sized that this principle is still an empirical law in modern physics and cannot be proven
from first principles, therefore our proof has a far-reaching significance. We can clearly see
that the principle of entropy increasing comes from the statistical effect of random collisions
by STP. The random collision of STP under MIP can naturally produce the principle of

entropy increasing of material particles, which is one of the cornerstones in physics.

[I. Mass INTERACTION PRINCIPLE

a) Proposing the MIP

Particles moving in spacetime interact with STP. The generation of STP itself should be
regarded as a microscopic random excitation of local spacetime energy. We can assume the
following two self-consistent ideal STP models. First. the spacetime itself is discrete, and
each of the smallest spacetime units can act on the particle to change the particle’s motion
However this spacetime unit acts as a random force on the particles, the motion of the
particles in spacetime under the action of STP will also be random. Secondly, the energy
distribution of STP is Gaussian, therefore, when they were scattering with matter particle,
the force is random.

Furthermore, we propose in each interaction between matter particle and STP, the exchang-
ing action should be nh, with n integer and h the Planck constant. According to this, we
can define the MIP accurately. Suppose STP begin to collide with matter particle at time
t; and end it at at time ¢y to exchange energy E. Without the collision of STP, the action
of particle at the same interval will be

to

S= | Eydt (2.1)

t1

© 2024 Global Journals



With the collision of STP, the action of particle at the same interval will be

S = /tQ E(t)dt (2.2)

1

Therefore the change of action in Definition 1 is

6S=5-5= /tg |E(t) — Epldt = ’ f(t)dt (2.3)

Jtq Jtq

By definition, integral function f(¢) is a monistic increasing function f(¢) with following

property

f(t1) =0,f(t2) =E (2.4)

According to Mean value theorems for integrals, there exists one point t* at the interval

satisfying

to

f(t)de = f(&7) (b2 — t1) (2.5)

t1

Setting exchange of energy be E* = f(t*) at this point, we have 0 < E* < E. So the exact
formula of the change of action is

5S — E*6t (2.6)

where dt = to — t1. Therefore we are sure that, it is this characteristic exchange energy I*
not the energy of STP itself corresponding to the change of action. With MIP 6.5 = nh, it’s
impossible to interact instantaneously. since the exchange energy E* will blow up.

In our MIP framework, there are no instant interactions between matter particle and STP,
in other words. the interaction takes time to transfer the energy. If the scattering STP has
an extremely low energy such that in At, the transfered action is less then A , we conclude
that in At, the STP cannot collide the particle. We argue that such a collision is still in
process, the particle as well as the STP are in a bound state, not a scattering state. This
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is similar to a completely inelastic collision in classic mechanics. While in such a process,
the conservation of energy and momentum can not be satisfied simultaneously. Because of
conservation of energy and momentum, the bound state actually is not a stable state. This

observation leads to an important point: there exists a minimal energy F,,;, in At so that
E,inAt = const. (2.7)

In physics , the product of energy and time will have the dimension of action. It is natural
to suggest such a constant with action dimension is the Planck constant, so we have

EinAt —nh,n € Z. (28)

At a certain moment, particle can be scattered by many STP with different momenta and
energies. In At, we assume there are effectively N collisions. The state of the motion will
depends on the net effect of the NV times collision. This is a principle of superposition. We
can use in total IV vectors to superposite whole changes of the state of motion, which means
if at time ¢ the particle was at position X (t), with speed Vo, then at the moment ¢ + At,
its position will be Z(t + At) = X (¢) + S| AX;, and speedV, + 2N | AV;,. This simple
analysis tells us in At, the ultimate state of motion of the particle can be separated as N
different paths. This is the effect of separation of paths. While the weights of these paths,
aka the probability distribution of universal diffusion, highly rely on the energy distribution
of STP. Collisions by STP with different energies end up with different changes of the state
of motion.

b) The Nature of Spacetime within the framework of MIP

At the beginning of the 20th century, the null result of the Michaelson-Morley experiment
ended the ether theory. Within the framework of MIP, the concept of spacetime looks very
similar to that of ether, but it is fundamentally different. To clarify this, let us first review
the concept of ether. The ether is a gas medium filled in Newton’s absolute static time
and space. Its definition dircctly introduces a reference frame of God’s perspective, which
is Newton’s static spacetime system. The earth and this frame of reference are relatively
moving, so they will feel the ether wind blowing, which is the experimental basis of the
Michaelson-Morley experiment. But spacetime is not a gaseous medium filled with absolute
time and space. It is the fluctuation of time and space. From a large scale, the fluctuation of
spacetime does not have significant effects. Spacetime seems to be smooth and differentiable,
and the differential geometry theory of general relativity can effectively describe the physical

properties of large-scale spacetime. However, on the microscopic scale, the fluctuation of
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spacetime indicates that spacetime itself does not have continuous property. There is no
absolute static spacetime reference frame in the above discussion, so the STP within the

framework of MIP is not etheric.

The null result of the Michaelson-Morley experiment actually promoted Einstein’s most
important hypothesis of the theory of relativity, which is the constant speed of light. In
the theory of relativity, the constant speed of light is the only absolute assumption, and the

relativity of all other speeds remains.

Within the framework of MIP, the energy fluctuation of spacetime forms STP. If you think
of spacetime as a peaceful lake, then STP is the splash of water on the surface of the lake.
When it falls on the surface of the lake, it will form ripples. Therefore, the emergence of
STP is always accompanied by the spread of ripple. The propagation speed of ripple is the
characteristic propagation speed in spacetime. Forming a STP means that fluctuation of
spacetime will spread to a certain spatial distance within a certain period of time, so the
spacetime around the STP is also changed. We now know that the smallest scale of time is
the Planck scale, and the smallest scale of space is the Planck length. In the Planck time
STP has to spread a Planck length of space, so the propagating speed of STP is the same
as light speed.

From the spacetime view of MIP, any physical observable event in spacetime will inevitably
accompany the fluctuation of spacetime energy, which will profoundly affect the spacetime
after the event. Under such a view of spacetime, the current spacetime is actually the result

of the joint influences of all events in the history.

c) Energy spectrum of STP

To consider the collision between STP and particle, it will be ambiguous if the energy

spectrum of STP is not clear at first. In this subsection, we deal with this problem.

Let us consider a cubic with volume L*, which we call a system. If there are in total N
systems in spacetime, we can classify the N systems by states. We label a state by j so
that there are N; systems with energy E;. The total energy of the ensemble(collection of N
systems) is denoted as £, we have

N = > N (2.9)
£ = Y N;E, (2.10)
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for constant £ and N, the possible total number of states in whole spacetime will be 2 =
% Physical reality is required by the maximum of €. There is a distribution {N;}

maximizing €2, so that

mQ=NInN-N=-) N;nN;+> N;--- (2.11)
J J

the question is under constraints (2.9,2.10), how to maximize In Q. With the mcthod of

Lagrangian multiplier,

dnQ OELN;_Aa(ZﬂWEJ

e —_— =0 2.12
oN; ' aN, )Y (2.12)
we can derive
—h’le—/\l—/\QEj = 1=
N; = e ek (2.13)
hence the probability of being at state 7
N. M- E; —X2E; —XoF;
P =2 = Ze o Ze —r = ¢ = (2.14)
J J
and the average energy of the ensemble
£ 0
E=— —%:Ejpj——a—Aanz (2.15)
In L? , suppose there are ny = 0.1.2,--- STP have momentum p, for giving distribution
{nz}, the energy in L? is
E = nﬁ 7 (2.16)
{ns}

with Ey = c|[p] = cp. Here STP are massless as proposed. We have
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z Z €—>\2E _ H (1 + e—C>\2P + 6—20)\217 + .- )

{nr} ;

1
= lli—=

—

p

and the average energy of a system is

pe— 2P Z cp
B 1 —e chr er2p —

—

p p

when L — oo, summation becomes integration as follow

L3
- — [ &p
TS / i
P
from which we see
L3 3 2L3
F=— / dp P T 1
272 ecr2p —1  30A3
so the density of STP will be
) il
T 3072
Recover ¢ and /i in above equation, we obtain
€sT = m
ST 7 303m3NT

(2.17)

(2.18)

(2.19)

(2.20)

(2.21)

Now consider the physical meaning of Ao, which determines the constraint that represents

energy distribution of STP. While the multiplier Ay which determines the constraint repre-

sents the number distribution of STP has no affects on the dynamics of STP. This means

we can classify STP arbitrarily, except to satisfy the total energy constraint. For example,
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the action of particle changed kh,k € Z in a certain collision by STP. In physics we can
not distinct one STP collision or many STP collision, since neither from energy spectrum
of STP nor from the change of status of the particle can distinct them. From dimensional
analysis and MIP, we have

g

Ay = ——
>~ Esr

(2.22)

where ¢ is a dimensionless coupling constant, and Eg¢p is the characteristic energy of STP.
In the limit of extreme relativity, the colliding of STP can not be seen as perturbations, but
strong disturbanccs.

1. RaNDOM MOTION AND SPACETIME DirFrusioN COEFFICIENT

Let mgr be the statistical mass of the particle . We will prove the spacetime interaction
coefficient of a mgp mass particle will be universally given as

g%—h

2’/715T '

(3.1)

Within the framework of random motion[1], or Wiener process in mathematics [2], this space-
time induced random motion is equivalent to the Markov process, moreover, the spacetime
interaction coefficient is nothing but the diffusion coeffient [3]. In this section, we will start
our journey from propability theory of random motion[3, 4], and then give a concrete proof
that for the random motion induced by MIP, the spacetime interaction coefficient is given
exactly by (3.1). The last two subsections discussed two spacetime models in order to inves-
tigate the origin of the spacetime interaction coefficient. We have obtained the coeflicient

reading as R = “’76, where w is the average speed of the particle and ¢ the mean free path.

a) Langevin Equation

The space-time background can be seen as a fluctuation environment, and the particles move
in this fluctuation environment. This is a Markov process. The position of the particle ¢ is
a random quantity. From a strict mathematical point of view, it can be decomposed into a

super random part and a superimposable function
q(t) = qo(t) + &(?) (3.2)

where ¢p(t) is the differential part of position and &(t) represents random motions of parti-
cles. The whole motion of particle can be described by Langevin equation as
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6¢;(1) _ dqo,;(1) n dw; (t)
ot dt ot

= Us(a(t)) + (1) (3.3)

In spacetime, particles are subjected to the impact of STP. But if some of the impact is rel-
atively weak, then the change of the state of motion can only be regarded as a perturbation.
Under perturbation, the velocity of the particles changes which can be seen as smoothly and
continuously. The non-perturbative impacts of STP on the particles instantaneously change
the motion state of the particles, leading to the completely random motion. Each impact
should be treated as a sum of a differential impact and a random impact. A microscopic
impact does not change the classic trajectory of the particle, but it will cause the trajec-
tory to be superimposed on the motion of an envelope. This is precisely the “differentiable
velocity function” U(q(t)) expressed by the first term in the three velocities decomposition
of the Langevin’s equation. Therefore, the true velocity of the particle V(¢) should contain

three contributions, which is
V(t) = v(t) +ulq(t)) + v(t) (3.4)

Where v(¢) is the classic statistical velocity, u(q(¢)) is the quantum envelope velocity of the
particle, and v(t) is the diffusion velocity representing random motion. U(q(%)) denotes the

union of the first and the second term in eq.(3.4)
U(a(?)) = v(t) +u(a(?)) (3.5)

For a Markov process, the average contribution of white noise vanishes. However, because

of its Gaussian nature, its variation is not zero. We have
<Vz'>y = O, <V2‘(t)Vj(tl)>,/ = Q5i,j5(t — t/), t 2 tl (36)

here the J; ; in the later equation can be obtained from the spacetime homogeneous property,
while 0(t—t') is determined from the Markov property. For a Markov process, only conditions
at the very moment determine the dynamics of the system, and all information from future
or past are irrelevant. We can write down the basic correlation function by introducing a

probability measure [dp(v)],which is given as

D
[dp(v)] := (,/W) [dv] exp (—%/dt;ﬁ) (3.7)
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It is easy to see that
vi() = / vi(@®)ldp(v)] = 0 (3.8)

vi(Ow; ()0 = viOuy (O] = Q815 1) (3.9)

Here Q describes the strength of spacetime interaction on the particle. Notice (¢ — ¢') has

the inverse dimension of time ¢ , as
o0
/ 5(t —t')dt = 1.
0

However, from the definition of measure (3.7), we can see, v; have the unit of m/s, so Q will
have the unit of m?/s. From previous analysis, each collision leads to a change of an action
h. h has the unit of angular momentum, kg -m?/s. From this we can define a quantity with
mass unit, it is

msr = (3.10)

{O.I >

The mass mgr has the meaning such that it is the mass collided by STP and is a statis-

tical property. Accordingly, the collision paramecter Q0 = mLST reflects a physical realistic

viewpoint: an object in our real nature, the larger its mass means the smaller its quantum
effect.

Langevin equation generates a timedependent probability such that

D
Pla,t; o', = ([ [ ola:(t) — k() £ > ¢ (3.11)

=1

which means for an operator O|q], its average value at time t will be:
Ola(®)), = [ Plat o.|0lalda (3.12)

Using the probability distribution (3.11), one can immediately verify equation (3.12). Ac-
tually, the distribution (3.11) can be seen as an evolution process, which says
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Plg,t; d'. '] = // g(t)e”HPOG (1) p (3.13)

here the evolution Hamiltonian is the famous Fokk-Planck Hamiltonian, as we will derive

its formalism In next subsection.

b) Fokker-Planck Equation

Given the Langevin equation (3.3), we can derive the corresponding Fokk-Planck equation,
as well as the Fokk-Planck Hamiltonian 3.

We consider the time segment from t to ¢ + €. € — 0, and have the Langevin equation as:
t+e€
Gt + )~ a(t) — Uila) + [ wrdr+O(@) (3.14)
4

its related propability distribution is
Pla.t+ e d',t] = (6(a—a(t+e))) (3.15)

According MIP, everytime the STP collided with the particle, the action of particle will
change nh, n € Z. To obtain the Fokk-Planck equation, we define following discreterization

1 t+e
/). = — . d 3.16
U; e /t vi(T)dr (3.16)
so that the discrete Langevin equation is
1 _
qi(t +€) — qi(t) = —§€fi((1(t)) + Ve + O(€?) (3.17)
Notice here the time has been discreterized as

(t—t)/eeZ™".

Now the Gaussian distribution and the property of Markov progcess determins the average

value of discrete white noises v;, and we have

(70 = 0. GO ) = =500 (3.18)
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When € — 0, the Fourier transformation of the probability distribution (3.15) is
]-S[pa, t; q. t/]|t=t’+e = /e_ipqu[Qa tq, t’]dDQ|t=t’+e

_ <e—z‘p4q'(t—€)>y

— (e (@ (6)—c 29 (®) 0(62))>V

= (exp(—ip - (q'(t) — U(a"))))v

y <exp {Jrip . /t i U(T)dT] > x (exp (O(¢2))),

= exp|—ip.(qd —€U(q"))]

x <exp [—H’p : /t i yde] > (3.19)

Notice that the last average value can be evaluated out by Gaussian integration, which reads,

< %)D /[dy] o <_ ;LT /dtzl::%?) exp [—H'p . /tt€ I/(T)dT_
— < %)D'/[dy]exp (—mQ—iLT dt;Vf +2’p./t;u(7)d7

th 2
p ,
om sz 2mST PP

=exp (—ehp .p/(2msr)) (3.20)
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here we obtain the probability distribution under Fourier transformation ,
Plp,t fe q,t] = e—¢ch/2msrppticp.f(q')/2—ip-q’ (3.21)
for ¢ — 0, expanding (3.21) will end up with
Plp,t+e o 1] =e P9 (1~ ellpp(p,q) +O(e)).

Here we obtained the Fokk-Planck Hamiltonian .

Hpp(p.q) = — p-p—ip-f(q)/2 (3.22)

2m5T

From which we can read off the diffusion coefficient induced by collisions between STP and
the particle, is exactly & = h/2mgy. Later we will see in deriving the Schrédinger equation
of free particle in spacetime, the spacetime mass mgr = 27mm will be identified as the inertial

mass, in the framework of non-relativistic quantum mechanics.

c¢) From spacetime scattering to spacetime diffusion coefficient

i. From spacetime scattering to spacetime diffusion coefficient

Beginning with MIP, we want to investigate the origin of spacetime interaction coefficient.

Within the framework of discrete spacetime, spacetime diffusion coefficient £ = 5 ﬂfST should
be derived in terms of parameters of discrete spacetime. Let us consider the simplest discrete
model (see Fig.1), where the length union of discrete space is £. P(7,1) is the probability of

a particle at lattice site 7 at time t.

Because of the discrete nature of the space, all jumpings can only happen between nearest

pair of positions. Given the rate of jumping between the nearest neighbour ¢ and the isotropy

Global Journal of Science Frontier Research (A ) XXIV Issue III Version I
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Figure 1: Random jumping model on one dimensional lattice
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of frictionless space, the evolution of probability should be
, 1. 1. .
0P 1) = (3P~ 1,1) + 5P +1.1) = P(j,1) (323)

the first two terms of RHS of (3.23) describe the fact that jumping forward and backward
from neighbors 7 — 1 and j + 1 positions respectively, have the same probability, which is
1/2, the third term remarks the probability from j position to neighbors. Introducing the
fundamental spacing of the lattice ¢, the cq.(3.23) goces to

P(j-i-l,té—P(j,t) _ P(j,t)—f(j—lyt)

14

€2
2P 1) = S

) (3.24)

In the continum limit of spacetime, which says ¢ — 0, and { — oo, but keeping the quantity
(4% unchanged, the probability P(4,t) now becomes the probability density p(z,t), and the
RHS of (3.23) becomes the definition of second derivative. Thus we have

Oupo.t) — S0 p0.). (325)

It is straightforward to generalise above equation to three dimension case, we have,

, ey
Oep(T, 1) = ==V 7p(7'1) (326)

Comparing with diffusion equation in Einstein’s paper|6]

the microscopic origin of spacetime diffusion coefficient will be

_w
2

R (3.28)

Furthermore, we can also discrete time with union 7 = é, where w is the average speed of
particle. With ¢ = 1, we obtain

)

R = — (3.29)
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Combining the microscopic structure of discrete spacetime with the MIP, we have

wl h
§):|} = — =
2 QmST

(3.30)

ii. From Spacetime Scattering to the Spacetime Diffusion Coefficient

Particles will be scattered randomly from the STP with the speed of light, which leads to
the probability distribution of speed f(¥)), the number of partials within v — v + dv is

Y

NN\
Q
>

v dt

Figure 2: Probability distribution of spacetime scattering

f(v)d*v. Therefore, all the particles cross the section area dA during time dt will be inside
the cylinder (sce Fig.2).

The volume of this cylinder is

V = wvdtcosBdA (3.31)

in which the number of particles is
N = f(v¥)d*vvdt cos OdA (3.32)

Because of the isotropy of space, we have f(?¥) = f(v). From left to right, the number of

particle cross the unit area per unit time is
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N
o - / N
o0 dAdt

z 27 +oo
= / dé?cosBsine/ d(/)/ fv)vddv
0 0 0

“+00
= 7r/ fw)v*dv (3.33)
0
where v, > 0 means 0 < § < 5. The average speed reads

Il s

B [F° f(v)dBv P Jo

0

fw)vidv (3.34)

—+o0
0

particle cross the unit area per unit time will be

where the density of particle number is p = f(v)d?v. Correspondingly, the number of

1
¢ = P (3.35)

Let mean free path of particles be ¢, i.e. the average distance traveled by the particle between

successive impacts from spacetime. The net flux J, through the z plane will be (see Fig.3)

1 1 1
J, = Zp(z —w — Zp(z +Hw = —§€w8zp (3.36)
With the equation of continuity
Op+V-J= (3.37)
I
~ | ~
10(z-hv  |— | <« £P(z+hv
z-| z z+|

Figure 3: mean free path and scattering flux
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and the isotropy of space, we have

1
Op = 512wv2p (3.38)

Combining the kinetics of spacetime scattering with quantum nature induced by STP, we
obtain

(3.39)

which is consistent with eq.(3.30).

d) Statistical mass of fundamental particles

Let’s consider the electron at first. The mass of an electron is m. = 9.104 x 10~3'kg . So

its static energy is

E. =m.c® =9.104 x 1073 x 9 x 10'8J = 8.1936 x 10~ 12J

This energy, according to MIP, comes from ”effective” collisions between STP and the elec-
tron. In our MIP theory, the electron is not a point-like particle. It is finite size, statistically.
Because of symmetry, its shape is a ball with a sphere boundary. The effective collisions
are considered as the number of STP which coming into and going out cross the sphere.
Assume every effective collision gives energy, which numerically equals to Planck constant.
Hence the times of effective collisons (TEC) can be calculated as follow

N.=E./h =1.2347 x 10%°[s7]
The statistical mass of electron can be written in form of TEC

—N, (3.40)

The ratio of mass and TEC is

h
kst = — = 7.37x 10" kg - 5 (3.41)
C

It has the unit of [mass]| - [time]. The fluctuation of the density of STP, around the electron,
denoted as Ap¢,, can be written as
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Mec?

Apg=p"—po = % (3.42)
For proton, it is easy to calculate exactly the same as the electron, we have
N, = % — 1.6726 x 10727/7.37 x 10~°! ~ 2.227 x 10%%[s™] (3.43)
st
The radius of proton is
r, =~ 8.735 x 107 10m (3.44)

from which we obtain the mean free path of a proton in the STP sea around it.

4
lgg = 3\/ gwrg/N ~23x 10 %m

e) Momentum and energy within the framework of MIP

The time scale of physics spans many orders of magnitude. Cosmology studies the age of the
universe at about 4 x 10'” seconds. Newtonian mechanics studies the low-velocity motion of
macroscopic objects, and the time scale is usually on the order of seconds. The basic system
of quantum mechanics is a hydrogen atom. When the electrons outside the hydrogen nucleus
are in the ground state, the electrons move around the nucleus for about 1.5 x 10~!® seconds.
The first excited state of the hydrogen atom transitions to the ground state emitting light
with a wavelength of 121 nm, corresponding to a time period of 4 x 10716 seconds. Modern
physics believes that considering the principles of general relativity, special relativity and

0744

quantum mechanics, the smallest physical time scale is Planck time about 5 x 1 seconds,

which is the smallest measurable time interval. According to academic consensus today, any

changes during this time interval cannot be measured or detected.

Under the MIP framework, the average number of STP hitting electrons within one sec-

ond is 10?°. That is to say, the theory derived from MIP in this paper has a typical time

0—20

scalc of 1 scconds. For clectron, this time scale is 10,000 times shorter than quantum

2

mechanics®. Therefore, energy conservation and momentum conservation in quantum me-

chanics are not constant conservation laws, but statistical average conservation under the

2In the field of particle physics, short lifetime such as the Higgs boson is about 1.5 x 10~ 22 seconds. For
the Higgs boson, the average number of STP hitting a Higgs particle in a second is 102% times. Its typical
time scale is a thousand times smaller than quantum field theory.
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MIP framework. The momentum and energy we define below are the results of statistically

averaging the random effects of STP.

In the time interval of 1072Y seconds, we call the momentum of particle ® as instant mo-

mentum. According to MIP, instant momentum is defined as

—>

P, =m;V (3.45)

Where m,; is the mass of the particles in the time interval of 10~2%seconds, which we call as
instant mass. V is the truc velocity of the particle

V=du+v+v (3.46)
Similarly, we define the instant kinetic energy of the particle as

1
E;, = §miV2 (3.47)
The mass observed in modern physical experiments is the statistical mass of the particles,
which is the inertial property at intervals greater than x107'® seconds. The momentum
observed in modern physical experiments is the momentum predicted by quantum mechanics.
Quantum mechanical momentum is the statistical average of instant momentum, which we

call statistical momentum:

— o ]\[s t

P, =< P, > <U4u> (3.48)
27

From this we relate the instant momentum at small time scales to the quantum mechanical
momentum at large time scales. There is an important observation which we have proved in
Chapter 5. The classical statistical velocity of any stationary state (the ground state is the
lowest energy stationary state) is ¥ = 0, and the quantum envelop velocity of the ground

state electrons of hydrogen atoms is
U = —car (3.49)

Where «a is the Fine structure constant. Comparing the results of quantum mechanics: the

momentum of the ground state clectrons of a hydrogen atom must be zcro, satisfying the

3In the discussion below, the particles are all specific to electrons and represent the particles of matter.
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isotropic wave function. Subtlely, the quantum envelope velocity does not contribute to the
momentum of the ground state electrons because isotropic offsets each other by < u >= 0.
Because quantum mechanics is the combined result of statistical averaging three velocities
and instant mass on large time scales, P; is consistent with the momentum calculated by

quantum mechanics.

The kinetic energy observed in modern physical experiments is the kinetic energy predicted
by quantum mechanics theory. Quantum mechanical kinetic energy is the statistical average

of instant kinetic energy, which we call statistical kinetic energy.

E, =< E; >= Myt <V%Z> (3.50)
i

The quantum envelop velocity contributes to the kinetic energy of the ground state electrons
(always positive so cannot cancel out). Thercfore, the energy of the ground state clectron
has two parts (the classical statistical velocity is always 0, and does not contribute to the
ground state kinetic energy):

ground state energy = quantum envelop energy + coulomb potential

The calculated result is exactly -13.6 ev, which is also consistent with the energy calculated
by quantum mechanics. The quantum envelop kinetic energy is defined as

1
Ee — E stu2 (351)

Substituting the value of the electron energy of the ground state of a hydrogen atom

Mst 2 62
Cl —
T < (ca)” >+ < Treo

E= a>= —13.6ev (3.52)

Where a is the Bohr radius of the hydrogen atom and ¢q is the vacuum permittivity. Thus,
we obtain the definitions of momentum and kinetic energy that are consistent with quantum
mechanics.

More generally, the equivalence between statistical momentum and quantum mechanical
momentum in any quantum state are proved as follows. According to the Ehrenfest theorem
of quantum mechanics, the average value of particle positions evolves with time as

1

,&th([fa p2]> =

%@ - %qf’ o) = (¥pp — ppZ) (3.53)

2mh

© 2024 Global Journals



Combining with @pp — pp¥ = i2hp, we have

d 1

a(@ = %@ (3.54)

This is a very important result, indicating how the momentum average of quantum mechanics
is related to the mean value of the coordinates. In the MIP framework, the derivative of

coordinates versus time is defined as
d T=uU+7v (3.55)
= '

Once two sides of the equation are averaged, the momentum average of quantum mechanics

corresponds to the statistical momentum of the MIP as

- - M
P, =< P; >= st
2T

<v+u> (3.56)
which proves that the microscopic theoretical basis of quantum mechanics is exactly MIP.

IV. Mass-DirrusioN UNCERTAINTY RELATION

We now consider the motion status of particle under impacts of STP collisions. The most
important proposition of Copenhagen interperitation of quantum mechanics is the wave-
particle duality. This allows one using the superposition rule of plane waves to describe the
state of a particle. The kernel of the wave transformation from frequency space to time
space will be the factor exp(ipx/h). In fact it introduces the quantized operator formalism
P = —ihV. Because of the duality, physical quantities of the particle can also be derived
from wave, which implies some quantities can be described in phase space as eigenvalues
of special operators. However, under the framework of MIP, we nced to ecmphrase again
that the wave-like property of the particle is an emergent property due to collision of STP,
therefore it is not intrinsic. We can not borrow the quantization hypothesis directly. We

consider the action of the particle

= Solg(t, ). dp(t.x)] + D Si[(t, )] (4.1)

I=1

where ¢(t. ) describing the classical trajectory of the particle, and Sy is the related classical
action. Sy[p(t,z)] is the contribution of I — th collision between STP and the particle. It
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does not depend on the classical trajectory at all, which only depends on the fluctuation of
STP. The MIP said this term should contribute integer number of A , that is S; = nh.

The partition function of the particle now is

7= / [d6t, 7)) exp(— L S[o(t. ). 90(t, ). 7(t. ) (42)

hence

exp (—%Sﬂﬂ]) = exp <—%nh> =e @™ =1 (4.3)

from which we see the introducing of MIP does not change the classical partition function,

therefore physical quantity derived from classical action will not be affected.

a) Mass-Diffusion Uncertainty

We have claimed and proven that particle mass is a statistical property describing the
diffusion ability of the particle in spacetime, ,which shows that mass and diffusion coefficient
are indeed statistical properties, under continuous interaction of STP. However, MIP itself
describes a special Markov process, which possesses the intrinsic characteristic property of
being quantized.

Firstly, we will proof that within framework of MIP, the particle mass and the diffusion
coeffient in spacetime are not only statistical conjuation to each other, but also satisfying
the minimum uncertainty relation:

AmAR = h/2 (4.4)

b) Instantaneous statistical inertia mass

In this article, mass reflects the statistical propterty of the motion of matter particle, which
is drived by collisions of STPs with the particle. As a statistical physical quantity, its
instantancous valuc docs not have an cxplicit mcaning in physics. We do not know how to
measure the collision of a single collision between one STP and the particle exactly. In the
other way, when we consider the relation between collision and the spectrum of STPs, we
had already proven the number of STPs can not be determinate accurately. Hence even for
a single collision between STP and the particle, the mass of the particle is also a statistical

property. With this point of view, the statistical mass can be defined instanteously. In
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Minkowski spacetime, the distribution of STPs is uniform and isotropic. The instantaneous
mass of matter particle will be changed according to the speed of particle. Though the
instantaneous mass of particle m, varying every moment, when taking the mean of speeds

of the particle, will regress to the statistical inertia mass mgrp.*

Because the exchanged action relating to every single collision is not the same, neither the

energy of the STP in this collision. The time interval that accomplishing the exchanging of
action, is also different in every collision. We know, as a reflection of the collision between

STP and matter particle, the motion of particle will deviate from its classical velocity. The
noise part 7 describes the deviation cause by the collision between STP and the particle.
The bigger the noise is, the smaller the statistical inertia mass mgr is. In another way. a
bigger deviation means the particle can diffuse in spacetime easier, thus it corresponds to
a bigger spacetime diffusion coefficient ®. In the moment of measurement, because of the

existence of noise, the instantaneous mass of the particle will not be exact as mg7. We know
Am =m — mgr

The instantaneous mass corresponds to every measurement does not have any real physical
meaning. The standard deviation of many times of measurement results is what we care

about, it is

o(m) = % > (1 = mse)’ (4.5)

With the same reason, we only care about the standard deviation of spacetime diffusion

coefficients of every measurement

o(R) = % ﬁ: ()" (4.6)

The relative difference of this two statistical quantity can be represented as the covariance,

as

4Tt possible that collisions of STP give matter particles the statistical property of mass, while the Higgs
particle produces the average mass of matter particles.
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Sy (i — msr) (iﬁz — ER)
No(m)o(R)

cov(m,R) = (4.7)

Since the noise of STP is a white noise, its standard deviation is a constant, so we can
normalize its magnitude as 1.
Notice that when N — oo,

S (i — msr) (5}@ - §R>
cov(m,R) = A}im N
—00

(AMAR) (4.8)

which is the LHS of the uncertainty relation expression as we claimed in (4.4). The following
task is to calculate its explicit value.

We now cut the time into slides along the classical velocity of the particle. On each time
slide, we only need to consider the collision of STPs parallel to the time slide. Defining the
time interval for the cutting as §7. the instantaneous mass at the moment 7 could be defined
as follows: from the moment 7 — 1 to 7, the action changing causing by STP collisions is

AS; = S; — S;_1; Meanwhile the diffusion area is R,. The instantaneous mass is

AS;
R;

To varifying the (4.9) matches the statistical definition as in previous chapter, we need to

reform the changing of action as the changing of motion status of the particle, it is

1
AS; = 4—mST(Vf — V2 )07 (4.10)
7T

hereV; and V;_q represent real velocities at moment ¢ and ¢ — 1. Because there is no changing
of classical velocity from moment ¢ — 1 to moment ¢ , meanwhile the differentiable part of
the collision, aka the quantum envelope velocity is also a slow varying quantity, so it could
be scen as unchanged in this time interval. Thus all changing of the velocity is contributed

from the STP noise. In classical situation, the previous equation could be written as
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1
AS; = om(Vi? = ViLy)or

1 -
=5m ((Vi_l + )’ - VZ2_1> 0T
1 2
=5m (V] 4+ 2V,qw;) 07 (4.11)
Taking the mean value of this equation, we obtain
1
) _Asy), = </ 5 (V2 +2Vi_qw;) dt),

— /4 (4.12)

However, it is notable that the changing caused by STP collisions is not a classical kinetic
variation, we need to consider the special relativety effect as well. In rest frame of classical
velocity, the particle energy is

In static observer frame, its energy is

Ey= — (4.13)

Therefore we obtain

2 2
moc moc 0To
AS; = -
ViQ Vz2—1 Vi2— 1
\/1 - CQ \/1 - C2 1 - C2_
m06257’0 moc257'0

2
JO- ) ) (-5
mocomy <\/(1 - - \/(1 - —“*iﬁi”))
= (4.14)
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cspecially, in above cquation, we used the special relativity transformation that

-+

Because the changing of action from ¢ — 1 — th to ¢ — th time slide is a Lorentz scalar. We
can take the ¢ — 1 — th slide as the rest frame with mass m;_1, the ¢ — th slide represents
the frame with velocity v;. Therefore, we change the equation (4.14) as

2
AS, (& . mi1c2> .

V1-v?/c?

Year 2024

(6)]
[®))

1 3
- <§mi1’/z’2 + g(ViQ/CQ)QCQmiq + - ) 0T7; (4.16)

Taking mean value of the above, we obtain

1 3
(<§mi_1ui2 + g(u?/CQ)QCQmi_l +-- ) 0Ti)w

h 3h? 5h3

=z e 4.17
4 + 32¢2m;_107; + 256¢tm?2_| 017 (4.17)
When the cutting interval goes to the classical limit, say, o7; > 0 , and the number f/c is
very small, we have:

A

~] 3

(4.18)

It means at arbitrary time slide, the mean value of the product of instantaneous mass and

diffusion coefficient is %.

Global Journal of Science Frontier Research (A ) XXIV Issue III Version I

From the definition of statistical inertia mass mgrand diffusion coefficient } , we have:

N
R=> /N (4.19)
| i=1
N
msr =2m » 1;/N (4.20)

=1
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It will not change the essence of the relation

<mST§}E>V -

oS

This is because

(msrR), = 27T<Z mi/NZﬁj/N%

N - N -
zéRz (mzé)%y%/
—op |y Ilde 5 D
i=J i7]

_ L 49 O(——
4N + N2 + (02N )
h N—1h h? h h h?
_ " O == — — —O(—— 4.21
4NJr N 2Jr (CQN) 2 4N (CQN) ( )
when N — oo, (mgrR), = % Therefore we know the time cutting definition and the
statistical definition is coincident with each other.
Now we can calculate the covariance as following
N N ¢ N .
- AS; — SR =Ry
cov(m,R) = lim izt MST )iy 2z ™ + h/2 (4.22)
N—o0 N
and we obtain:
N
- AS;
cov(m,R) = lim 2z A5 h/2 (4.23)

N—o0

From MIP, the changing of action caused by STP collsion is /N times of Planck constant,
where N is an arbitrary integer, when the number of collisions goes to infinity, it is obvious
that

L= lim 4= =0 (4.24)
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at last we obtain
(AmAR) = h/2 (4.25)

and the proof is closed.

¢) Position-Momentum Uncertainty Relation

Extending the definition of commutation relation, and recall m = mgr /27, we consider the
position-momentum commutator

ox(t) 1 dx(t + ie)

[z, p] = lim L x(t + ie)m m x(t)
. = 11 D —  —_ JEE— _—
PRI\ on ST =5y o T ot

2
~ lim (z% [mST (552(;)) — msr 526:I;§t)x(t)]> (4.26)

Here we didn’t take the statistical inertia mass as a variable, because when considering

the changing of the particle’s position caused by STP collisions, its statistical property
is unchanged. Noticed that in our derivation, the momentum and position both have its
instantaneous value. However, the two measurements are not isochronous in priori. Our
isochrony is essencially different from what in quantum mechanism. Here since there exist
collisions between STPs and matter particle, any two measurements can not be exactly
isochronous. We let the time interval € goes to zero to achieve an isochronous commutation

relation in posteriori.

Define

02x(t)
oL?

asr(t) = (4.27)

It is the instantaneous accelaration induced by the collison between STP and the particle.

From which we can define the instantaneous ’spacetime” force as

Fsr(t) = masr(t) = m(sz;gt) (4.28)
The statistical average of eq.(4.26) is
[z, p] = lim (m(V (£)*),ie — (Fsr(t)z(t)),i€) (4.29)

e—0
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Its second term has an explicit meaning in physics. It is the the mean work done by STP

acting on the particle. Obviously, this mean work is zero.

Now we consider the contribution from the first term of eq.(4.29) Under discretization of

the fluctuation, the average speed is

/ e = )

therefore

W, = (%), /e = — (4.30)

Substitude this into the first term of Eq. (4.29), we obtain

[z, p|] = lim (iem(v?), + ie(U?),)

e—0

= lim dem +0=1ih (4.31)

c—0 mesT€

which is the most fundamental hypothesis of quantum mechanism, the position-momentum

uncertainty relation.

d) Energy-Time Uncertainty Relation

Within the framwork of non-relativity quantum mechanism, the position-momentum uncer-
tainty relation does not imply the energy-time uncertainty. This means we can not derive
one kind of uncertainty relation from the other. Notice, position, momentum, energy are all
dynamical variables. They are functions of time ¢, say, the time ¢ is a self-variable. Experi-
mentally, because in non-relativity quantum mechanism, time ¢ is an independent variable
and does not rely on particle status, we can measure the position, momentum, energy of a

matter particle.

Now we define the At in energy-time uncertainty relation as: the characteric time describing
a significant variation in the system study at hand. To describe the variation, we have to
introduce a time-varying physical quantity ). The ’significant’ variation is defined as the
time interval in which the @) changing by one standard deviation og. Mathematically, it is
expressed as:
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d
og = ‘E<Q>V‘ x At (4.32)

Meanwhile, we can define the AFE in energy-time uncertainty relation as the uncertainty of

Hamiltonian of the system op. The average evolution equation of () along with the time is

d

(@ = F(H.Ql). (433

combine with the Schwarz inequality in mathematics, we have
1 2
shot > | 34D (4.3)
and then substitude into the definition of AE andAt, we arrive:

AFEAt >

o | S

(4.35)

If any physical quantity in this system varies fast, say At is very small, then its energy
uncertainty will be very large. If AF is very small, then the At is very large, it means all

observables in this system are varying slow.

V. RaNDOM MoTION OF FrEE PARTICLE UNDER MIP

a) Decompositions of the Real Velocity

In modern quantum mechanics, particles do not have trajectorics of motions, so their veloc-
ities are not well defined. Within the framework of MIP, the real velocity of the particles
must be discussed in detail. Under the impact of STP, the velocity of the particle not only
contains the classical velocity, but also the results of random mechanical interactions. It
is especially important that the particles are subjected to the impact of the STP, and the
change of action is quantized. Therefore, the real velocity of the particles should reflect the

classical, random and quantum properties.

Within the framework of MIP, the motion of particles is a frictionless Brownian motion.
However, it should be noted that the impact of STP is not completely random. The ex-
changed action that each particle is subjected to STP is an integer multiple of the Planck
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constant h. Therefore, the movement of particles in spacetime cannot be a problem of ran-
dom mechanics completely. It is the quantization of randomized motions. The corresponding
theoretical system is a Markov process. If there is no STP and other external forces, the
motion of the free particles satisfies Newtonian mechanics. Its velocity is the classic velocity.
Within the framework of MIP, for the real velocity of motion of free particles V (. t), we can
first isolate the classical statistical velocity of the particle v(Z,¢). In the context of space-
time, it is a simple mean of the statistics of the impact of STP as Gaussian noise. Since the
simple mean contribution of Gaussian noise is zero, the classical statistical velocity of the
particle and the classical velocity under Newtonian mechanics are exactly equal. Second,
after separating the classical statistical velocity ¥(Z,t), we will consider a random motion.
This random motion is driven by the impact of STP, and we note it with the random motion
velocity Vf/(ai t). In Appendix B of this paper, we prove that any random function can be
decomposed into a random function and a superposition of differentiable functions. Ran-
dom motion under the framework of MIP also follows this important principle. Therefore,

-

in general, we can decompose the random motion velocity W (&, ¢) as follow

W (Z,t) = (. t) + v(t) (5.1)

£

Where 4(%, 1) is defined as the quantum envelope velocity of the particle. For free particles,
< u(Z,t) >,= 0. It corresponds to the perturbation part of the random motion. It reflects
the physical fact that the impact of STP is random, but it is a small perturbation to the
current motion of the particle. These impacts are "differential impacts” of STP on the
particles. Under the action of the pertubation of space-time, the motion of particles is not
an unpredictable random motion. It allows the motion state of particles to be described by
a differentiable function and describes the corresponding motion state . The equation is a
non-random partial differential equation. And 7(¢) represents the non-microscopic impact
of the particle by STP, which is a non-perturbative effect on the velocity of the particle
motion. We define it as the velocity of fluctuation. Because of the existence of such random
impact, the state function that we finally describe the cquation of motion of the particle will
not be an accurate description. It can only be a probabilistic description on the background

of this fluctuation.

We will see that in the framework of MIP. quantum envelope motion reflects the wave-
particle duality of particles. Considering the impact between STP and particle, the amount
of exchange action is nh. For particles with a statistical mass of my, the characteristic time

of this collision is

nh
t, = 5.2
- (5.2)
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The so-called quantum envelope motion is essentially the differentiable part of the fluctuation
motion.

The above discussion is based on the classification of particles by the impact of STP. From the
above analysis we can see that there is actually another mathematical classification for the
velocity of the particles, and we decompose the velocity of the particle into a differentiable
part and a non-differentiable part. The differentiable part of the real motion velocity of a
particle can be defined as:

U(Z,t) = 0(Z, 1) + a(Z, 1) (5.3)

It is a superposition of classic statistical velocity ¢(#,t) and quantum envelope velocity
u(@,t). We call this differentiable velocity “statistical average velocity”. Although math-
ematically it is a differentiable function, it is quite different from the classical velocity.
Because there is a quantum envelope velocity @(%,t), it is a representation of the Markov
process formed by the impact of STP. Therefore, the decomposition of the velocity of the
particles caused by the collision of STP can be written in three parts in principle®:

V(Z.t) = a(Z,t) + v(Z,t) + () (5.4)

Since a Markov process will still be a Markov process under time reversal[9], the quantum

envelope velocity #(%,¢) is invariant under time reversal as

T : (i, t) — d(Z,t) = d(&, t) (5.5)
However, the classical statistical velocity («,¢) is changed by the time reversal, that is,

T :4(Z,t) — u(i,t) = —0(Z, 1) (5.6)

With above propertics of time reversal, we can have a well defined limit 4 = 0 as Newtonian

mechanics with

ﬁ:gﬁ—@ (5.7)
IS P
u:i(U—I—U) (5.8)

5 After we finished our manuscript, we found that this three-velocity decomposition is in fact consistent
with Wold’s decomposition theorem of the stochastic process in.

© 2024 Global Journals



Where U is the time reversal of the statistical average velocity U. In the following, the

physical quantities with time reversal are marked with tilde.

The non-differentiable part is the fluctuation velocity v/(¢) for the random “non-differentiable
impact”of the particle. It causes the particle’s velocity to deviate from the classical statistical
mcan, so it will be physically reflected as a random diffusion behavior of the particle in
spacetime. Based on this, we named it the “diffusion velocity” of particles in space and

time.

In the following subsections, we will see that the decomposition of the above two velocities
is a very important theoretical basis for deriving the equation of motion of particles, that
is, the Schrodinger equation in quantum mechanics and an in-depth understanding of its

physical mcaning.

b) From MIP to Schrddinger Equation
Without the interaction of spacetime, the velocity of particle ¥ has to be the derivative

7 — 4z
U= U

otherwise the quantum effect of a particle will decay as time going, which is obviously not

Contrasting from usual Markov process, spacetime random motion is frictionless,

the case. According to the MIP, the coordinate of a free particle is a stochastic process
Z(t), in which the velocity V can not be expressed in terms of ‘é—f. The velocity V should
be a statistical average corresponding to a distribution 02 = Z(¢ + %) — Z(t), at the limit of
spacetime collision frequency w going to infinity. In Einstein’s theory on Brownian motion,
0% is a Gaussian distribution with zero mean and variance proportional to %[6] However,
Einstein’s theory cannot be correct at the limit of spacetime collision frequency w going to
infinity[10, 11]. Therefore, we will construct the operator D as following, which plays the

same role as % in Newtonian Mechanics. For any physical function f(Z,t), we have

(P 2001 =)~ [(@0.0)
( z — —)— f(&
“ w' w ’
(0 S wlamlt + =) — zi(6)0;

- w
w 1 1
F0 Bl + ) — )t + ) — 2,(0)0:0;
(%]

+3 (@t + é) — ()00, + %a,?] F@ED). 1) (5.9)
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At the limit of spacetime collision frequency w going to infinity, in terms of statistical average
< ... > for dz, we can define the operator D as

DI~ lim Wl D)0 D) = S@0.0), (5.10)
=0+ U0 + > Ry;0,0) f (1), 1) (5.11)

where we used
U = Jm w(67), (5.12)

it relates to the descreterization of Lagevin equation

(L +€) — x5 (1) = eUy(x(t)) + Vewz; + 0(62) (5.13)
here

€= (5.14)

1
w
In eq.(5.10) , we used the following deduced result

Jtim SOBO i (a4 € — )+ 0) - a6,

= lim o (OGO <)y + it + € (Uin; + Ui,

e—0+ 2¢€

h
= —0; 5.15

Because of the isotropy of space, the MIP coefficient will be

h

Rij =
J Qmij

e (5.16)

which is consistent with Eq.3.30 and 3.39. The operator D and its time reversal D are

D=8 +U-V+RV? (5.17)
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D=—0,+U-V +RV?

Therefore, the statistical average velocity of particle V can be written as

U=D

&L

s ~

v=D"7%
U= DTZ¢
with
1 ~
D = §(D — D)

We define the statical average acceleration of particles as
@ = DU=(D"+D)(7+1d)
= DTi+D v+ D i+ DY
Under time reversal, it acts as
i — DU — (D" — D )(—0+ )
— D'i+D ¢—D @w—-D"v

Define the classical average acceleration as

(5.18)

(5.19)

(5.20)

(5.21)

(5.22)

(5.23)

(5.24)

(5.25)

(5.26)

(5.27)

obviously it is invariant under time reversal. The average acceleration of a free particle must

be zero, which can be written as

(5.28)
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However, the average acceleration of quantum envelope motion can not simply be zero,
DYd+D v #£0 (5.29)

At classical and low speed case, the average acceleration of quantum envelope motion does
not rclate to classical statistical velocity, therefore we can have

D¢ — DVi=0. (5.30)

These conditions are equivalent to the coupled non-linear partial differential equations as

following
ad
9 RV - V(- 7) (5.31)
ot
.
5 = (0 V)4 (@ V)i + RV (5.32)

Random motions of free particles due to the random impacts of STP satisfy the Markov
property, one can make predictions for the future of the process based solely on its present
state just as well as one could know the process’s full history. This is the simplest situation
for random motions, the free particle does not involve any external potential. Now, we have
an initial value problem, which is to solve @(%,¢) and U(Z,t)given u(Z,0) = o (Z), v(Z,0) =
Uo(Z). In order to solve the coupled non-lincar partial differential cquations, we have to
linearise it firstly[12, 13, 14]. Let

U = efitil (5.33)
where
VR - —g (5.34)
= 2%u .
VI (5.35)
= 23%1) .
We can obtain
ov
—— = {RV?U 5.36
5 = RV (5.36)

According to the MIP, the universal spacetime diffusion coefficient is the MIP coefficient

R =5 nf . Substituting to the last equation, we will get the equation of motion of free
ST

particles as
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which is the Schrodinger equation essentially.
According to the continuity equation

—

(5.37)

(5.38)

The definition of particle current is density multiplied by velocity. In the framework of MIP,

the velocity in this definition corresponds to the classical statistical velocity. (See Appendix

C)We can naturally derive the Born’s interpretation as follows:

J = pU
among them

v=2RVI
Substitute (5.33) in Schrédinger equation
0,0 = iRV>Y
Let the real and imaginary parts be equal respectively, there are

HR+R(2VR-VI+V?I)=0

and

Opp(r'; ) +V - (pv) = 0

which can be solved as

p=ce

(5.39)

(5.40)

(5.41)

(5.42)

(5.43)

(5.44)

Therefore, we show that the distribution of the particle number density is exactly the wave

function modulo square. Further considering the ensemble of many identical particles. the

particle number density is interpreted as the probability density, which is exactly the Born’s

interpretation.
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The Born rule is a law of quantum mechanics which gives the probability that a mecasurcment
on a quantum system will yield a given result, which became a fundamental ingredient of
Copenhagen interpretation|[15]. In this paper, we attempt to suggest an interpretation of
Born rule according to the MIP, which can provide a realistic point of view for wave function.
Emerging from random impacts of spacetime, it’s absolutely necessary that wave function is
complex. If wave function were a real sine or cosine function[16], according to p = |¥|?, the
probabilistic density of a free particle with definite momentum would oscillate periodically
which violates the isotropy of physical space. Under the framework of this paper, we can

prove the "Uncertain principle’ directly(For more details, see Appendix D).

c) Physical Meanings of Potential Functions R and I

Substituting ¥ = e into %—%’ — iRV2V, we equalise the real and imaginary part sepa-

rately as
O R =-R(2VR-VI + V3I) (5.45)
o1 = R[(VR)? — (VI)? + V2R] (5.46)
Combining with previous result p = |¥|? = 22, we have
Vp=2pVR (5.48)

The differential equation of potential R can be turned into
Op = —2RV - (pVI) (5.49)

With VI = ﬁﬁ, the differential equation of potential R is equivalent to the equation of
continuity

Bep+ V- (pt) =0 (5.50)

Noticing that the classical momentum of particle is mo = AV I, we find that the differential

equation of potential I goes to

| (VDY

m

Oy (hI) — hR[(VR)?> + V?R| =0 (5.51)
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Comparing with the Hamilton-Jacobi equation from classical mechanics [17, 18] as

(VS)?

0:S + 5

+V(z)=0 (5.52)

which is particularly useful in identifying conserved quantities for mechanical systems. There
are two crucial remarks: Firstly, potential function I is proportional to the Hamilton-Jacobi
function S as S = hl. Sccondly, for a free particle, the influence of spacctime can be summed

up to the spacetime potential
Vsr = —hR[(VR)? + V°R] (5.53)

where the spacetime potential Vgr will play the same role of potential V' in the Hamilton-
Jacobi equation. The spacetime potential Vg vanishes in the classical limit &7 = 0, which
is equivalent to V' = 0 for free particles in classical mechanics. The quantum effect, which
corresponding to nonzero h, now is the natural result of the existence of the spacetime
potential Vgr, induced by MIP. In principal, the moving of free particle can be described
precisely by the spacetime potential Vg as

d*x

e

= —VVsr = BRV[(VR)? | V2R] (5.54)
This equation indicates that free particle moves not along straight line within interactions
of STP. It is affected by a space-time potential Vsp. The interactions between STP and

particle give the statistcal mass to particle.

d) Space-time Random Motion of Charged Particles in Electromagnetic Field

According to the MIP, in case of low speed. electromagnetic field only serves as an external
potential, which itself is not affected by random impacts of spacetime. In a electromagnetic
field (E, E), the charged particle will experience a Lorentz force F = e(E +UXx B) Therefore.

the average acccleration [19] of charged particles will be
i=e(E+0xB)/m (5.55)

where m is the inertial mass of charged particle and e is the charge. Based on the spacetime
principle, we are able to derive the equation of motion of charged particle in electromagnetic

field, which is finally shown to be Schrodinger equation in electromegnatic field, which is

iho U = ‘)i(—mv - %E)QII/ + epT (5.56)

4
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where the clectromagnetic potential and the clectromagnetic ficld arc connected by
B=VxAE=-0,A-VY¢. (5.57)

We do not have average acceleration in absence of electromagnetic field. However, this is not
the case when the particle have non-zero electric charge, moving in external electromagnetic
field. Identifying the velocity in the Lorentz force as the classical velocity of random motion
of particle in spacetime, we have

0,7 =e(E +7x B)/m—(T-V)T+ (@ V)i +RVT (5.58)

In the electromagnetic field, the equation of motion of charged particle becomes coupled
non-linear partial differential equations as following

— = —RV(V-0) — V(& 7) (5.59)

+(@ - V)i + RV*T (5.60)

In order to solve the coupled non-linear partial differential equations, we have to linearise it
firstly. Let ¥ = e and notice that the canonical momentum of charged particle [20] is
p=mv+ eff/c, we suppose

1
R=—1 5.61
V= oRt (5.61)
1 eﬁ
[=—({W+— 5.62
Vv 28R vt mc) ( )

In order to prove Eq.(5.56), we expand the first term of right side of Eq.(5.56) as

I € o h2V? e? A?

the - the -
—_— AWV 4+ —A- (VY
Jr2mc(v ) + mce (V )
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Substituting ¥ = e®+ it leads to

R, s o 02 A2
—%[V R+ZV I+(VR—|—ZVI) ]‘I’+ QTTLCQ@
the - the -
(V- AU+ — (A (VR +iVI)¥

With vector formulas

Straight forwardly, we have
ﬁ2
ih(O:R +i0,I) = —2—[v2R +iV2T
m

e? A2
2mc?

(VR +1iVI)?] +

1 e G Ay A (VR VD)) eo

2me me

Now, let’s prove that the real and imaginary parts are separately equaled as

o = %(VQR +(VR)2 = (VI)?)

CA e X v

2mc?  me h

OR = —%(VQI +2(VR) - (VI))

€
+

- e -
2mC(V -A) + %A -(VR)

(5.64)

(5.65)

(5.66)

(5.67)

(5.68)

(5.69)

(5.70)

(5.71)
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Taking the gradient from both sides and the definitions B =V x ff, E=-0,A— Vo, we
have reproduced the Eq.(5.59). Therefore, we have proved that both sides of Eq.(5.59) are
at most different from a zero gradient function. It’s important to notice that the choices of

electromagnetic potentials are not completely determined. It allows a gauge transformation
[20]

A" = A VA (5.72)
¢ = ¢— A (5.73)

For any function A(Z, 1), the electromagnetic field is invariant. Therefore, the corresponding
wave function cannot change essentially, at most changing a local phase factor. Given
(S we%, Schrodinger equation of charged particle in electromagnetic field is invariant,
i.e., U(1) gauge symmetry. By choosing the function A(Z, ) properly, we are able to eliminate
the redundant zero gradient function. So we have proved Eq.(5.56) at the end.

e) Stationary Schrodinger Equation from MIP

Compare to the definition of classical statistical velocity as in eq.(5.35), it is easy to see that
for the ground state. the classical statistical velocity is zero. Moreover. we can prove for
all stationary states, their classical statistical velocities are zero. For a stationary state has

exact energy F, the Schrodinger equation is

h2v? .
[— o + V(D) |V = BV (5.74)
its conjugation reads
h2v?
— V(D)9 = EY* 5.75
[~ V(@) (5.75)

here V(%) is classical external potential. Add the above two equations, the new real wave

function has to satisfy the Schrodinger equation with same eigen-energy F.

Corresponding to the classical velocity from Eq.(5.35), it is easy to show that the classical
velocity of particles must be zero in stationary states. Within the framework of MIP, we
should interpret the stationary states from quantum mechanics as a spacetime random
motion with zero classical velocity. Once we have all the stationary states. we will get
the general solution by linear superposition. Therefore, we are going to derive stationary
Schrédinger equation from classical velocity ¥ = 0, which can provide a clear physical picture
of MIP. Moreover, when |17 | is large and close to velocity of light ¢, the generalisation of this

framework is clear and will be explained in our further work.
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The trajectory of random motion of particle can be understood as the superposition of
classical path and fluctuated path. During time interval At, there are two contributions to

the trajectory as

5% = U(Z,t) At + AF (5.76)

of which distribution satisfies p(AZ) = p(—AZ) and

/ S ADA(AT) = 1
The spacetime coefficient reads

1

= —
9L

/ (AF)*p(AZ)d(AF) (5.77)
The probabilistic density p(x,t) cvolves [21, 22, 23] as
p(Z,t+ At) = /,O(SL‘ — 0%, t)p(AZ))d(AX) (5.78)

Expanding Taylor series of both sides, we have
Op = —V - (pii) + RV?p (5.79)

which is consistent with Fokker-Planck equation. In any external potential V(Z), there
are two contributions to the changing of average velocity. One is from random impacts of
spacetime, another one is from acceleration provided by external potential. Therefore, the

average velocity will evolve during time interval At as

AT L+ AL) =

[(@(# - 0, t) — AV (1 — 57, 1) p( AF))d(AT) (5.80)
| p(x = 0%, 1) p(AF))d(AT) '

the denominator of eq. 5.80 is the normalisation factor of the probability distribution.

Expanding Taylor scrics of both sides, we obtain

- 2 = 2
m@ = —VV—FS‘Em(V (pt) —ﬁv P

— ; . (5.81)
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From this we can see the acceleration of the quantum envelope velocity @, whose dynamics
are rooted in the joint contribution of the classical potential and the quantum potential. For
the physical state with certain energy, the three-velocity decomposition V(f, t) = u(Z,t) +
U(Z,t) + U(t) has clear physical meaning. The quantum envelope velocity u(Z,t¢) and the
classical statistical velocity #(Z,t) are both velocity fields, which are functions of space-
time coordinates. The classical statistical velocity field of a physical state with certain
energy is zero, which can be used as a new interpretation of the steady state of quantum
mechanics. The dynamic mechanism of the quantum envelope velocity field @(&,¢) has two
contributions, the classical external potential field where the particle is located and the
quantum potential field generated by the random collision of time-space. The diffusion
velocity ¥(Z,t) is the background of space-time fluctuations, evenly distributed in space,
and satisfies the properties of Brownian motion in time, which is the intrinsic property of
space-time. The sum of these three velocities is the real velocity of the objective reality
of the particles required by materialism. See appendix B where we proved these.With the
condition of stationary state d;p = 0, it goes to

i RYL (5.82)
P
O =0 (5.83)
It’s important to notice that
dit
d—;f — Qi+ (- V)i (5.84)

The average velocity « is not zero in the stationary state, which exactly cancle out its

fluctuation velocity. Therefore, given the condition of stationary state, we are able to get
V2
—2m§)‘32—\/’5 + V(x) = Const. (5.85)
VP
We can prove this constant is exactly the average energy of particle

1
E = /p(Emu2 +V)dz (5.86)

Now, we have derived

—2m%2%+wx) - F (5.87)
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O = \/pe” EUN (5.88)

Let R = % once again, we arrive at the stationary Schrodinger equation

h2v2
" 9m

Y+ Vi =FEy (5.89)

f) Ground States of Hydrogen Atoms in MIP

e
dmegr”

In the hydrogen atom system. we can take A =0 and ¢ =— The stationary solution

of the equation (5.56) satisfies

e2

v (5.90)

Loy
E\Il—Qm( ihV)“ ¥

4megr

The lowest energy stationary state solution (ground state wave function) is ¥(r,6,p) =

L_e=7/a where a = 5 x 10~ m is the Bohr radius of the hydrogen atom. Using the wave

Va3
function of the ground state of a hydrogen atom, we can get its quantum envelope velocity
as
» h . R
U=2RVR = —7 = —car (5.91)
ma
Where c is the velocity of light in vacuum, 7 is the unit vector 7 = g . Similarly we can get
its classic average velocity
v=2RVI=0 (5.92)
Its spacetime fluctuation rate is satisfied
<y;>=0,< Vi(t)Vj(t/) >= 8%(51']‘5(1515/) (593)

Then the electron in the ground state of the hydrogen atom has its coordinate X () as a
random variable, and its real velocity V satisfies the following microscopic dynamic equa-

tions.

X .
dd—t(t) =V({t)=u+0+7V=—car+v(t) (5.94)

This is the real equation of motion of the ground state electrons of a hydrogen atom in the

context of MIP. The quantum envelope velocity always points to the center of hydrogen
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atom. The closer to the center, the greater the repulsive force gencrated by the spacetime
potential. Because this envelope velocity is balanced out by the combination of the classical
Coulomb potential and the spacetime potential, the hydrogen atom can be stabilized on the

ground state.

According to MIP, the real motion of electrons in the ground state of hydrogen atoms, we

can calculate the average kinetic energy of electrons as

m
< K >= —
' 2

< V()2 >= %(ca)g + % <i(1)? > (5.95)

The average of the square of the spacetime fluctuation is
<it)? >=R/T (5.96)

Where T is the cumulative interaction time of the clectrons. The ground state of a hydrogen
atom can exist forever, that is, T tends to infinity, and thus we can obtain the average kinetic
energy of the ground state electron as

<K>:E
2

< V() >= %(ca)g (5.97)

We can calculate the average potential energy of the electron as

2 2

e e
<U(r) >=< — >=< — > 5.98
(r) dmeqr 4meqga ( )

Where a is the Bohr radius and ¢p is the vacuum permittivity. The average energy of the
ground state electrons is the sum of the average kinetic energy and the average potential
energy. Substituting the standard values of physical constants, we can get the numerical
result of the average energy of the ground state electrons as

E=<K>+<U>=-13.6ev (5.99)

We have reached the same conclusion as quantum mechanics through the microscopic cqua-
tion of motion of MIP. It can be seen that quantum mechanics only reflects the statistical
average nature of the real motion process and does not reflect all the physics under the
framework of MIP.
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i. Deriving the amount of elementary charge from MIP

According to MIP, the interaction between particles and STP (the basic definition of the
action is the product of momentum and displacement)

Nh = ?{pdq (5.100)
For example, the simplest uniform circular motion is

%pdq = 2mmur (5.101)

Consider the electrons inside the hydrogen atom. STP collisions provide random Brownian

motion, and attraction from proton provides centripetal force with equilibrium conditions

2 2
e muv
= 5.102
Ameqr? r ( )
The amount of charge can be solved as
€0

e =nh (5.103)

mrr

The exact value of the electronic charge can be accurately obtained. We know that in MIP,

the exchange action is nh, where n can be any integer.

We only need to make a hypothesis that the orbit of the electron is determined by the
quantum number n of STP interaction. The proof of this hypothesis is shown in the next
section. That is, when n = 1, the electron falls on the Bohr’s orbit (r = 0.53 x 10~ '%m).
When n = 2, the electrons fall on the second orbit (by analogy). You can get important

results (all values below are with international units)

h=6.62x10"*m=9.11x10"3' ¢ =8.85 x 107'2
After substituting, we obtain the amount of charge as

e=1.6x10"1C (5.104)
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ii. Quantum number n of STP determining the orbit of hydrogen atoms
What we want to prove is that when the electrons are in Bohr’s orbit (r = a), the amount

of exchange action of STP is just a Planck constant, ie

h = 2mmva (5.105)

Using the ground state wave function of the hydrogen atom derived above

b= = (5.106)

The average value of the momentum can be found as
. h
Mv =p= |/w (—ihV)vdr| = — (5.107)
a

The integral volume element is dr = r?sinfdfdpdr and h = 2rmoa.

iii. Generalisation to Hydrogen-like atoms

The exchanged action between particles and STP

nh = fpdq (5.108)

In uniform circular motion
jgpdq = 2mmur (5.109)

An electron in a hydrogen-like atom with a positively charged nucleus. STP collisions provide
random Brownian motion, and the attraction of the nucleus provides centripetal force with
equilibrium conditions

Ze? mu?
= 5.110
dregr? r ( )
The amount of charge can be solved as
e = nhy | — (5.111)
N Zmnr '
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The Bohr-like orbital electron corresponding to n = 1 has a Bohr radius of » = a/Z, from

which the elementary charge can be derived as

e—=1.6x10"1C (5.112)

Starting from MIP, we have made a thorough study of free matter particles and obtained
the most important conclusions of quantum mechanics. Furthermore, the most fundamental
cause of atomic stability is explained by MIP, and from the first principle we calculate the
basic physical quantity of electron charge unit. It can be seen that the random collision of
STP does not only provide chaotic background noise , but also the stability of all matter
in a seemingly chaotic background. At the most profound level, materialism interpret the

physical world and the contradictions are unified.

VI. QUANTUM MEASUREMENT IN MIP

a) General Principle

There are fundamental distinctions on quantum measurement between MIP and Copenhagen
interpretation. Within the framework of MIP, since matter particle is collided randomly by
STP. Any measurement related to position and momentum can not be done in a time in-
terval between two collisions, therefore any this kind of measurement cannot lead to precise
result, which means we cannot make errors as small as possible in principle. Therefore,
incommutable observables can not only be measured precisely at the same time, but also
cannot be measured precisely separately. Theoretically, all measure values means statistical
average, which include intrinsic uncertainty from spacetime besides normal measurement er-
rors. For examples, the momentum uncertainty from MIP is due to the statistical properties
of fluctuated mass. As a statistical mass, the minimum fluctuation is Amg; , which roughly
is one part per million of electron mass. The position intrinsic uncertainty A Xy from MIP

is the mean free path between two consecutive collision by STP.

When the spacetime sensible mass is equivalent to the statistical inertial mass, the equa-
tion of motion will be determined by Schrodinger equation. In other words, moving matter
particle and propagational wave are unified in spacetime. If we want to measure a matter
particle, we need apparatus to interact with particle somehow. However, every such mea-
surement has to interrupt the random motion of particle. Therefore, measurement means
the end of a Markov process. When the measurement is finished, a new Markov process will
begin. For the moving matter particle, the phases of wave functions before and after mea-
surements is completely irrelevant, which cannot interfere each other. Under this framework,

it’s unnecessary to introduce hypothesises of wave function collapse or multi universe.
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b) EPR Paradox in MIP

In a 1935 paper|24], Einstein with Podolsky and Rosen considered an experiment in which
two particles that move along the x-axis with coordinates x; and x» and momenta p; and po
were somehow produced in an eigenstate of the observables X = x1 —x9 and P = p1 + po
(these two observables commute [ X, P]= 0). It’s easy to understand that the measurement of
the position of particle 1 can interfere with its momentum, so that after the second measure-
ment the momentum of particle 1 no longer has a definite value. However two particles are
far apart, how can the second measurement interfere with the momentum of particle 27 And
if it does not, then after both measurements particle 2 must have both definite position and
momentum. contradicting the quantum uncertainty principle. If it does, there exist some
“spooky” interaction between two far apart particles, contradicting the locality principle in
the special theory of relativity. The orthodox interpretation of quantum mechanics suppose
that the second measurement which gives particle 1 a definite position, prevents particle 2
from having a definite momentum, even though the two particles are far apart. The states

of the two particles are so call quantum entanglement.

Let’s investigate the experimental process in detailed and estimate every uncertainty re-
lations. Suppose two particles that are originally bound in some sort of unstable molecule
at rest fly apart freely in opposite directions, with equal and opposite momenta until their

separation becomes macroscopically large. Their separation will evolve as
Ty — X9 = 10 — 20 + (P1 — P2)t/Mm (6.1)

where 19, xo0 are initial positions of two particles. It’s noticed that under MIP, every
massive particle is collided randomly by STP, the initial separation of two particle cannot
be measured precisely. There exists intrinsic uncertainty AXg = Al|xig — @20| as the
mean free path between two consecutive collision by STP. According to the uncertainty
relation derived from MIP, the momentum difference at least has intrinsic uncertainty as
APy = Alpy — po| > &St, because of the commutation [z; — x2, p1 — p2] = 2¢h. Therefore
the uncertainty of scparation will be

ht

Alzy — 2a] = AXyy + ——
|x1 -’172| t+AX5tm

(6.2)

Its minimum is at AX,, = \/%, leading to

Alor — ] = 24/ (6.3)
m
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Similarly, the total momentum P is not strictly zero under MIP, which includes at least the

intrinsic uncertainty due to

AP = Amgv (6.4)

where Amyg,is the fluctuation of statistical mass, according to MIP, roughly as one part per
million of electron mass. Perform EPR experiment after the second measurement of particle

1. the uncertainty of particle 2 at least will be

ApoAzg = 24/ %Amstv (6.5)

More importantly , does the intrinsic uncertainty of particle 2 given by MIP contradict the

uncertainty relation given by quantum mechanics? If
h
Ap2fzy < 5 (6.6)

it still contradicts uncertainty relation of quantum mechanics, which means that we will
observe the quantum entanglement experimentally, because we have to suppose the “spooky”
interaction between two far apart particles to satisfy uncertainty relation. Therefore, we
obtain the key criterion of quantum entanglement (momentum-position type) as

Am?2, T4
st 74 6.7
m?2 — 8L (6.7)

where Ay = % is de Broglie’s wavelength and L is the separation of two particles. So we

can conclude that there is a characteristic separation of quantum entanglement as

7T)\d m

* T ra 2
L a 8 (Amﬁ)

(6.8)

When the separation of two particles is larger than L*, the inequality of (8) cannot be satis-
fied which means we are no longer able to determine the existence of quantum entanglement
from experimental results. The reason is that the intrinsic uncertainty of particle 2 given
by MIP has already satisfy uncertainty relation of quantum mechanics automatically. We
cannot deduce the existence of ’spooky’ interaction in this scenario. For two electrons mov-
ing at the speed of 0.01c, the corresponding characteristic separation will be L* ~ 40m. For
two atoms moving at the speed of 0.01¢, the corresponding characteristic separation will be
L* =4 x 10"m.
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VII. From MIP 1o PATH INTEGRAL

The path integral representation of quantum mechanics is a generalization and formulation
method for quantum physics, which extends from the principle of action in classical mechan-
ics. It replaces a single path in classical mechanics with a quantum amplitude that includes
the sum or functional integral of all paths between two points. The path integral expression
was theoretically published by theoretical physicist Richard Feynman in 1948 [25]. Prior to
this, Dirac’s 1933 paper[26], had major ideas and some early results. The main advantages
of the path integral expression is that it treats spacetime equally, so it is easy to generalize
to the theory of relativity, which is widely used in modern quantum field theory. However,
the basic assumptions of MIP tell us that the effect of each STP colliding on particles can
be seen as an independent path. The weight of each independent path is related to the
distribution of energy. This is essentially a process of path integration. To understand this
concept more clearly, we consider a simple process as follows. Assuming that the cffect of
random motion of particles over time At is from point A to point B. According to MIP,
in this process, the change of the action can only be h, 2h, 3h, ..., but the paths are dif-
ferent corresponding to each specific action change. For example, the smallest amount of
action change is one h, corresponding to a linear motion from A to B. and the 2h change
corresponds to the movement of the polyline, during which the particle is struck twice by
STP, and so on. In this picture, the so-called infrared effect is naturally ruled out, that is,
the process of less than one h in At. The effect of infinity is also ruled out because the
instantaneous velocity has certain upper bound which is the speed of light. We see that
under the framework of MIP, the quantum properties of particles are rooted in nature as
the statistical description of their random motion.

a) Path Integral of Free Particle and Spacetime Interaction Coefficient

We had argued the real velocity of free particle in space-time satisfies the decomposition as

V(Z.t) = 0(&. t) + d(Z, t) + U(t) (7.1)

<)

in which there are two kinetic arguments, they are classical statistical velocity ¢ and quantum
envelope velocity .

There are two kinetic variables with random motion particle in spacetime, which are classical

speed ¢ and fluctuated speed ©. The corresponding kinetic equations are

o B L
o = RV(V-7) = V(@ 7) (7.2)
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%gz—amvw+aavw+mv%z (7.3)

Setting ¥ — ef*** we are able to linearise as

1
R=—1u 7.4
\% T (7.4)
Vi= Lty (7.5)
= 2§RU .
which leads to

ov

—— —iRVU 7.6

ot~ (7.6)

During an infinite small time interval ¢, the solution can be written in terms of integrals as

V(x,t+e€) = /G(m,y, )V (y, t)dy (7.7)
which represents the superposition of all the possible paths from y to x. The critical obser-
vation of Feynman is the weight factor G(z,y, €¢) will be proportional to e*(®¥:<)/" here

S(z,y,€) is the classical action of particle as

S(z,y,€) = /L(:U,y, €)dt = /(K —U)dt = (K —U)e (7.8)

K and U arc average kinctic energy and potential cnergy sceparately. In order to show the
equivalence between path integral formulation and the spacetime interacting picture, we
should derive our basic kinetic equations from the postulation of path integral G(z,y,€) =
AeS@v:6)/h For a free particle in spacetime, one has U = 0,1 = %(%)2 and S = m(g—zy)Q,
which leads to

U(z,t+e€) = A/eim(;h_ew\lf(y,t)dy (7.9)
Settingy —x =& and a = —%, it can be written in terms of
U(z,t +e) = A/e_o‘€2\11(:v+§,t)d§ (7.10)
2 ov 1 ,0%0
=A [ e (U(a, — = —— 1 O(¢!
[eoS @ 150 4 3292 1 o
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With the properties of Gaussian integral

/e—a€2d§ — .= (7.11)
«

/e—a52§d§ . (7.12)

—ag?gn _L\/E
/e §hdg = 5\ /2 (7.13)

we can obtain

T 1 [x0%*T 5
U(x,t+e€) = A(\/gllf(x,t) t o\ aee T O(a 2)) (7.14)

Setting A = \/g, we have

1 0%

V(x,t+e€)— V(x,t) = ehV(r,t) = ]

(7.15)
From this integral, We observed that the most important contribution comes from y — x =
£ x /€, where the speed of particle is == o ,\/%, we see here when ¢ — 0, the speed
divergent in order 4/1/e. The paths involved arc, thercfore continuous but possess no

derivative, which are of a type familiar from study of stochastic process. With the isotropy
of space, we have

0,0(7, 1) — %ﬁv?mg, ) (7.16)

Corresponding to the Eq. (7.6), if one requires the equivalence between path integral for-
mulation and MIP, there must be

R =— (7.17)

= = , = — 7.18
diae  di(—g5c)e  2m (7.18)

Notice that R is only an arbitrary parameter in the Eq.(5.31). The consistency between

path integral and MIP requires R = % An arbitrary finite time interval At, can be
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cut into infinitely many slides of infnitesimal time interval e. And in each €, the collisions
leads to many different paths, one can pick one path and consectively another along the time
direction, this will end up a path in At, sum over all possible paths in At gives an integration
over path space, which is the celebrated historical summation or path integral. The method
here can be straightforwardly generalised to the particle in the external potential as in

following section.

b) Path Integral of Particle in an FExternal Potential and Spacetime Interaction
Coefficient

In an external potential U, one has U = U(Z¥) and L = 2(Z=%)2, which leads to the

action

m(z — y)?

T+y
S = - U(—— 7.19
- () (719)
According to the path integral formulation, it must satisfy
im (x— y)2 IU(%’Z)E
V(x,t+¢€) = A/ 2he o U(y, t)dy (7.20)
im(o—y U=ty
e A/ (QFLE ) %)\I}(y’t)dy
To the lowest order of ¢, it shows
v e~ Ui + g)e — Ula)e (7.21)
—a£2 ZU(:IZ)G
U(x,t+e)=A[e (1— T)\I!(erg,t)dg (7.22)
From the properties of Gaussian integral in the previous section, we obtain
iU(x)e, [n T 0%
W(x.t =A(l— ———)/ =V A 7.23
(et +) = A0 = ) Zw )+ 4 20 (723
Setting A = \/g, € — 0, we have
Oy (T, t) ! V2U(F,t) + ! —UW(Z,1) (7.24)
T - — .
e Aove ih
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To be consistent with the case of free particle, let’s take R = % which leads to

1
OV (Z,t) = iRVU(F, 1) + 7U\I!(:E, t) (7.25)
th
Therefore we have derived the equation of motion from MIP.

VIII. STP VorTices As AN ORIGIN OF PHOTON

a) Essential Properties of Electronic Charge In Modern Physics

In framework of modern physic, fundamental matter particles are all electric charged. The

fundamental electric charge is defined as the amount of charge of an electron or a positron.

For electric charge 6, there are five fundamental properties. Firstly, there are only two kinds
of charges, as known as the positive and negative charges. The characteristic quantum
numbers of positron and electron are 1 and -1. Secondly, same charges repel each other,
different charges attract each other.Thirdly, the interaction between charges is known as
the Coulomb force, obeys the inverse square law. Electron and positron can annihilation
each other, emit photons.Forthly, in an isolated system, the algebraic amount of charges are

conserved. Finally, the amount of fundamental charge is 1.6 x 10~19C.

Since there are no interactions between STP, the differential dynamics of STP is discribed
by a massless free scale field theory. its Lagrangian is:

Lst = 0,00"¢. (8.1)
The dynamic equation is the 3+1 dimentional Klein-Gordon equation,
9,0"p = 0, (8.2)

the solution of above equation is a wave solution, it can be written as follow

o) = Y [(E.p)exp(iBL — if- F), (8.3)

E2=37%_ b}

in which f(F,p) is an analytic function in momentum spacc.

SWe will use charge instead of electric charge in this section, for simplicity.
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Now let us consider putting a particle into space-time. The impact of introducing the matter
particle into space-time scalar field, is somehow like dropping a cobble into the water surface
of a peaceful lake, leads to the ripple effect. Compare to the fluctuation of space-time, the
matter particle introduces a non-perturbative effect, which will bring into the space-time a
strong potential. The reason that the matter particle results a strong potential is as follows
Any perturbative disturbance will be get drowned out by the fluctuation of microscopic
space-time energy fluctuation. In general, strong perturbation will lead to nonlinear effects,
especially non-perturbative soliton effect. The soliton effect is steady and relatively large
than STP. We know STP are local excitation of space-time energy, obviously, a cluster
of STP describes a “huge” excitation of space-time energy. So it is nature to introduce
solitons into space-time field since a local non-perturbative energy disturbance leads a local
space-time soliton, discribing a cluster effect of STP.

b) 2+1-dim Complex Scalar Space-time field

In modern quantum field theory, the microscopic energy can be non-conserved locally, which
is saying the vacuum can excit any pair of virtual conjugated particles. In framework of
MIP, the fluctuations of space-time energy are STP. The non-conservation nature of local
space-time energy is saying the number of STP are locally non-conserved. However, in a

global viewpoint, the energy of STP are conserved.

In framework of MIP, we introduce a local companion for STP field, which is a local field
that can interact with STP. Howerver, in global, the companion field will decouple with the
STP field. The existence of the local companion field also implies in local there is a kind of
local symmetry, which is broken in global. In fact, when the local symmetry is U(1) , STP

are excitations of a complex scalar field.

In framework of MIP, matter particle experiences Brownian motion, which essentially is
a Markov progress. This implies the past and future of the matter particle are causual
irrelated. So at an arbitrary point of time, one can cut the slice vertical to the direction of
the velocity of the matter particle, as known as the normal slice. The dynamics of matter
particle on normal slice is a 2+1-dim dynamics. The whole 3+1-dim dynamics could be
extented from the dynamics on slices. Notice there are two kinds of dynamics on the 2+1-
dim normal slice, one for matter particle, the other for STP, respectively.

We now consider the 241 dimensional dynamics of STP. As is stated above, the matter
particle drops a cobble into the STP lake and results a period potential. We denote the
potential as V' (¢, ¢*), thus the Lagrangian of complex STP field now becomes

Lsp = —50,006" +V(6,67), j=0,1,2, (54)
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c) Abrikosov-Nielsen-Olesen-Zumino Vortex

In 241 dimension, the famous non-pertubative solution for a complex scalar field is the
Abrikosov-Nielsen-Olesen-Zumino(ANOZ) vortex solution. The Lagrangian supports the
ANOZ vortex is

L=—-0;¢ aﬂ¢—§(¢ o — F?) (8.5)
The minimum of the potential is obvious, it is

d=F-e¥

which is a cycle with radius F. Notice this configuration is compatible with the “ripple”
effect of matter particle acting on STP field. It also introduces a symmetry U(1) . Since
this U(1) now is a local symmetry, it implics there should be a gauge ficld companion with
the STP field. The soliton solution is obtained when introducing the boundary condition at
infinity, that is

x

| 3 oc: o F & — Fe'®. (8.6)

|

However, the soliton solition suffers an energy divergence because
jo /d% ((%*(% V(¢ ¢*)) (8.7)
goes to infinity. One can check this as follows

\x\ — OO 8’L¢j — m <5Zj — l’l’j)

o
2
F2
D (30 = —3
o S o0 2
/d%ﬂ@gb*@(b — 27T/ d|x|ﬂz Log divergent. (8.8)
0 £

We saw the energy of the vortex is divergent at spatial infinity, this is unphysical since it
implies there is an infinity energy source at spatial infinity. To avoid this divergence, the
way out is to introduce a gauge vector field to smear the infinity cnergy on whole 2+1-dim

normal slice. In fact, the local non-conservation of space-time energy implies we need a
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companion field for STP field in the first place. Here it is clear that the field is a gauge
field. To do so, we need introduce the covariant derivative for STP field, instead of original

derivative, as well as a kinetic term for the gauge field. Now the Lagrangian is

1 1
L = —5Dud D'o— 1FuF" =V (6.6") (8.9)

Dy = 8, —igA, (8.10)

The complex STP field degenerates into a real scalar field. This is because the energy
non-conservation is recovered in global. The complexity of the STP field reflects the local

property of STP. At spatial infinity,

¢ = Fe¥|pm0 = F (8.11)

the gradient of STP field is
0 = (9,0€, + 0,0€,),,_o = 1F/r (8.12)
and the gauge field becomes pure gauge field (with vanishing field strength), that is
1, =
A— —¢ 00 (8.13)
ig
In form of polar coordinates,
1
A =0, A, = — (8.14)
In general, we can not let a complex scalar field directly equals to a real scalar field at

an arbitrary spatial point. However, we can let them equals to each other up to a gauge

transformation, say

o — QF, Q&) = e¥@ (8.15)
and then we have
. 1 =
A — ——0Q00 (8.16)
g

Actually, under this general configuration, the divergence of energy will be strictly vanished,

as
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Do — (59 + 9(5971)9) F=Qd(Q 'Q)F =0 (8.17)

In terms of component, the gauge field reads

1 z;
A; = _Eeijr_; (8.18)
From the Stokes theorem, we have
—— - . 21n
@E]{ dx:/BdJ:—Egm (8.19)
C=n-0% D g

here we recognize the famous Dirac quantization condition [9] for electronic charges, say
g Ggm =21, nNneZL (8.20)

This implies if there was an ANOZ vortex solution, the electronic charge is quantized. When
n is a negative integer, it describes an opposite spinning vortex solution and also describes
a negative charge. In modern physics, there should be a Dirc monople to support the Dirac
quantization condition of charges. In framework of MIP, the only origin of quantized charge
is the STP field.

d) From 2+1-d to 3+1-d

In 341 Minkowski space-time, the local space-time symmetry is Lorentz symmetry, denoted
by SO(3,1). In Lie group theory, SO(3,1) is algebraic isomorphism to SU(2) x SU(2) , that
is

s0(3,1) = su(2) x su(2) = so(3) x so(3). (8.21)

In fact, this isomorphism reveals locally, the 34+1-dim space-time equals to cross extension
of two 2+1-dim space-time.

Now we consider how this local extension of dimension can be done from Lie algebra. Notice

the six generator of Lorentz group can be written explicityly as
K; = Lo; = t9; — 20, i,j,k € [1,2,3] (8.22)
Ry = € Lij = €9 2,0, (8.23)
The two algebra su(2) are isomorphic to so(3) , in terms of derivative, they are
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S, = e*°r,o,, (8.24)

S, = €*°1,0,, (8.25)
in which there are six degrees of freedom, in the meaning of linear space, they are
r1,72,73, l17l27l3

Though the Lie algebras of SO(3,1) and SU(2) x SU(2) is isomorphic to each other, from
the viewpoint of degree of freedom, they are not the same. Notice there is a hidden duality,

which maps 2-dim surface to 1+1-dim surface and vice versa, as follows
. gk
*1eg e — €y €5 Qe
xie; ey — € e Q€ (8.26)

This duality is actually the Hodge duality in differential geometry. It implies extension rules
should be followed when extending a theory from 2-+1-dim to 3+1-dim.

In conclude, we know the rule guiding the extension from 2+1-dim to 3+1-dim is Hodge
duality. In the vortex situation considered at hand, the Hodge duality actually corresponds
to a resolving of singularity. The vortex has a singular tube which shrinks to a point when
goes to its center. If one wants to resolving the singularity, the general way in differential
topology is to introduce a finite size sphere instead of the singularity. The resolving operation
can be done by two steps: cut the vortex tube at a finite size, which will be a circle, then
rotate the circle into a sphere. This rotation was been done in 3+1-dim and is the physical

saying of the Hodge duality.

e) The Origin of Photon from ANOZ Vortex

In discussion of ANOZ Vortex, we obtained the gauge constraint and the quantization con-
dition of electric charge, however, we didn’t obtain the dynamics of the vortex. Because
vortex is not a fundamental excitation. its dynamics can not be analytically achieved from
fundamental STPs. So in order to obtain the vortex dynamics. We need to introduce the

Lagrangian for vortices.

i. Dynamics on normal slice

For the kinetic part of STPs field, say,

1 - = 1
Ly = §D2¢*DZ¢ = §|(82 —igA;)o|” (8.27)
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in this subsection. i, 7, k,l[,m,n = 0, 1,2 label indices on the 2+1-dim normal slice. We only
consider the excitations nearby the vortex potential, which is ¢ = Fe®. The above STP
field kinetic Lagrangian can be written as

After a simple square matching operation, we arrive a linear form

1

Ly = —ngsi + &(0% — gAY) (8.29)

here £° is a static auxillary field. Notice that for vortex solution, the phase angle field ¢ is
singular at the vortex center. we now separate the phase angle into two parts, one is smooth

and the other is for vortex, say,
@ — Yo + Puortex (830)

The smooth part does not have a significant effect on what we concerned, we integral it out

and it results a constraint equation for the auxillary field,
0,64 =0 (8.31)

This reveals the auxillary field is a 2+1-dim sourceless field, and it can be rewritten as a
pure curl as

¢ = 79, qy, (8.32)

On the other hand, the equation of motion of auxillary field & can also be obtained from
Fuler-Lagrange equation, it reads

& =F*(0'p — gA) (8.33)
The above two cquations define a hidden duality as follow
F?(9"p — gA") = €759, a4 (8.34)

Substitute it into equation (8.29), we obtain
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Lo= 57586 = 375" jareimnd™a
= gz i (8.35)
here
fjk = 8jak — 8kaj (8.36)

is the field strength of a field. Here we saw the dynamics of the STP field on normal slice
is fully equivalent to a vector field a . Recall the kinetic term of gauge field A , we obtain a

effective Lagrangian on normal slice

1

ﬁfj’“fjk (8.37)

1 .
Etotal — »CA + E(p — —4—92ijij +

ii. The Hodge duality

Notice in the dynamics of 2-+1-dim vortex, the singularity of the phase angle is essential,
which results that the corresponding gauge field A is also singular at the center of the vortex.
This singularity could be resolved in higher dimension, for example, in 3+1-dim space-time,
we can extend the 2+1-dim Hodge duality (8.34) to 34+1-dim. This 3+1-dim Hodge duality
reflects the local duality of 3+1-dim Lorentz group, as revealed in last subscction. In 3+1-
dim, the complex STPs field becomes real because the phase angle is fixed to zero and has
no dynamics at all, leads a free STP scalar field in 3+1-dim. Actually, in 3+1-dim, we can
define the Hodge duality of a field as:

F'o = \/2gFie*, f'7 (8.38)
from which we has defined a gauge field A’ , its field strength is
F'oB — oA’ — 9P Al (8.39)

It is an extension of a field in 3+1-dim and on any 241-dim sub-manifold of the 3+1-dim

spacc-time, its dynamics is cquivalent to ficld a . In total, we know

1 )
'Ctotal = _@Fﬂch

1

g — 4—92F’“5F(;B (8.40)
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Actually, in 3+1-dim, the two parts of above Lagrangian can be written as a single term

when defined a new field A satisfying

1 - 1 -
gl = Fij, EFQB = I (8.41)

Notice the above equations are six equations, which are

oA, — 81 Ay = g(Bp Ay — D1 Ap) (8.42)
DAy — 03 Ay = g(0o Ay — B2 Ap) (8.43)
O Ay — Dy Ay = g(01 A9 — D2 A1) (8.44)
DoAs — 934y = g(0p Ay — D3AY) (8.45)
O Az — B3A; = g(0, Ay — D3 A)) (8.46)
Do A3 — 034y = g(D2 A — D3 A)) (8.47)

On 0-1-2 normal slice, we can assume

AO’E:(t,J)l,IQ) - gAO,‘ Al’z:(t,lj,wg) — gA17 AZlE:(t@Lm) - gA2 (848)

here Ai]gz(mlm) denotes the reduced field of the four dimensional gauge ficld A onto
normal slice ¥ = (¢, z1,x2,0). Hence from eq.(8.45-8.47) we see, the constraint equations
require that on x5 direction, Ay, A1, A5 should coincide with AJ, 1AL,

A;(0,0,0,z3) = A;(O, 0,0,23), ¢=0,1,2 (8.49)
then we obtain

A3(t7x17x27x3) - gAg(t7x17x27x3) (850)

Actually, the A% is a new component of the gauge field results from the Hodge duality, it
is unique up to a pure gauge with vanishing field strength. Now we see how to extend the
gauge field on 2+1-dim to 3+1-dim guiding by the Hodge duality. A simple extension is

Ai(t,z1, 2, 23) = g(Ai(t, 1, 22,0) + AL(0,0,0,23)), i=0,1,2 (8.51)

Ai(t, @1, 22, x3) = gA3(t, x1, 22, 23) (8.52)
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Under this extension, we arrive a simple Lagrangian

e 1= ‘I
Lt = — 7B P v =0,1,2.3 (8.53)
it is the famous Lagrangian for 3+1-dim gauge field, the field strength is the same as Maxwell
field strength. In three dimensional form, the field strength can be written as electric and

magnetic field strengths as
E; = Fy, B;=cijxF* i,5,k=1,2,3 (8.54)

In above derivation, we saw that the dynamic effects of STP ANOZ vortex and 3+1-dim
electromagnetic field are completely equivalent. This reveals an important assertion: pho-
tons are companion particles of STP vortices. In 3+1-dim space-time, Maxwell field strength
is a derived result because of vanishing of the ANOZ vortex singularity.

In conclusion, when introducing the third spatial dimension, the singularity of ANOZ vortex
is vanished. Meanwhile the equation of motion for ANOZ vortices is equivalent to 3+1-dim

Maxwell equations, they are

V-E = 0 (8.55)
V-B = 0 (8.56)
VxE = —%—f (8.57)
VxB = aa—f (8.58)

Here what we obtained is the source-free Maxwell equations because we didn’t consider
the effect of matter particles, which will couple to gauge field as will considered in next

subsection.

f) The Coulomb Force

We now consider the force between two matter particles. In hydrodynamics, two vortices
will repel each other if their handing of spins are the same, and will attract each other if
their handing of spins are different. This is a nature derivation from Bernoulli principle.
There are only two kinds of charity for 2+1-dim vortices, left and right, respectively.
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More than two decades ago, people had already found the correspondence between equations
of motions of hydrodynamics and Maxwell eletromagenetism [27]|. This correspondence was
supported by [28] with a detailed derivation. The correspondence between hydrodynamics

and eletromagnetism is much more like a coincidence in previous researches. However, in
framework of the STP vortex, the fluid-eletromagnetism correspondence now has a concrete

theoretic origin.

In previous subsections, we only considered dynamics of STP and gauge fields, leaving the
matter particle as a source of potential. It is nature to consider the interaction between
matter field and gauge field as well. To do so, we introduce the matter field in Lagrangian
as follow

1= = o = .
*Ctotal - _ZFMVFHV - Z¢7HDM¢ + m¢¢ (859)

D, =0, +ieA, (8.60)

This interaction can be understood as an effective representation of the collision between
matter particle and STP vortices, though their are no terms representing vortices in the
Lagrangian. This is because the dynamics of vortices now is equivalent to gauge field in
3+1-dim. Other collisions between matter particle and STP are not considered in this
section, as we will see, they also play important roles in deriving gravity between matter

particles.

In global, the STP and gauge field are decoupled, hence all local dynamics have been reduced
to gauge field dynamics in 3+1-dim space-time. Notice the Lagrangian we obtained above is
the same as that in famous QED [29]. Under standard calculation, the interaction between
matter particles will be the Coulomb interaction. However, in framework of MIP, the gauge
field is not originated from matter field, but from STP vortices. This is an essential difference

between modern quantum field theory and the MIP proposed in this article.

Define the four dimensional current as
jH = iy (3.61)

we can explicitly see the minimal couple between gauge field A and the electronic current j.

The equation of motions now becomes the famous sourced Maxwell equation, as known as
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V.-E = (8.62)
V-B=0 (8.63)
. OB
. . . OE

B_7, 2z 8.65
V x ]—i—at ( )

g) Another Derivation of EoM of Photons

In framework of MIP, we had obtained four properties of charges, they are: 1. There are
only two kinds of charges corresponding to left and right chiralities of STP vortices. Same
charges repel each other while different ones attract each other. 2. The charges are quantized
guiding by the Dirac quantization condition derived from STP vortex. 3. Force between

charges are mediated by photons. 4. The force between charges is the Coulomb force.

Figure 4: Photon as a topolotical cxcitation: a Hopf link

Based on calculations in previous subsections and discussion of the Hodge duality, we know
some properties of phtons in frame work of MIP. At first, it companies with the non-
pertubative solition solution, as known as the vortex solution. Secondly, it is a gauge field in
2+1-dim normal slice on which another effective auxillary gauge field lives as well. Thirdly,
the 3+1-dim Hodge duality acts on the effective auxillary gauge field does not only resolve
the phase singularity of the STP vortex, it introduces the dual part of 2+1-dim gauge field.
So the 2+1-dim gauge field and its Hodge dual merged into a 3+1-dim gauge field, which is
the photon field. which means on 3+1-dim space-time, the photon field can be understood
as toplogical excitations of 2+1-dim gauge field, the topological configuration is known as
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the Hopf link excitation. We now clarify the conclusion in detail since it is very important
to understand the spin of photon, which has a zero mass.

In framework of STP vortex, the vortex tube is made of two fields, one is the STP field o,
whose gradient defines the flow direction of the vortex, the other is 2+1-dim gauge field A
whose field strength characterizes the spinning direction of the vortex. So in this picture,
A describes the rotation and ¢ the flowing. Under the Hodge duality, the dynamics of the
soliton part of STP field is equivalent to another gauge field A’ , which is Hodge dual to A.
Topologically, the vortex tube reprensents a Wilson loop, its Hodge duality is t'Hooft loop.
Put them together forms a famous topological object, the Hopf link, as shown in Fig.4. The
Hopf link is obvious a non-local object. The topological stability of the Hopf link protects it
from pertubative destruction. so it can propagate in space-time without dissipation unless it
meets another vortex. This is very similar to what happens in electromegnatic interaction,
where photons propagates the interaction between charges. We had seen the equation of
motion of the A, aka the joint representation of A and A’ , is nothing but the Maxwell
cquations. The A ficld is an cffective representation of the Hopf link.

There are two circles in a Hopf link, they wind the topological subgroup (mathematically,
the minimal torus) of Lorentz group separately. As we knew in previous section, they are left
and right hand topological circles, each corresponds to a spinor fiber. However, in physics,
there are no purely topological objects. So we need to consider the dynamics of the Hopf
link, say, the effect resulted from deformation of either circle.

Consider an arbitrary deformation on one of the two circles, it will affect the whole Hopf
link and defines a self isomorphism as follow

AIAL®AR—>AL®AR (866)

here A denotes the self isomorphism on A;, ® Ar, A, and Ay are left and right spinor firbers
respectively. In appendix E, we proved that such a self isomorphism should be a vector map.

Relatively, all derivatives should be changed into covariant derivatives, as
0, — D, =0, +igA, (8.67)
This leads to non-trivial local transmition that
\Du. D) = DD, — D, D, = ig(0,A, — 9,A,). (8.68)

This reflects the local homomorphism deformation. The strength of the deformation is

described by the coefficient g. which relates to charge of matter particle. So we could propose
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an assertion: the amount of electric charge reflects the strength of local deformation of local
space-time. The RHS of above equation is nothing but a field strength of four dimensional

gauge ficld

Fu, =0,A, —0,A, (8.69)
Since
D*D,,D,] = 1igo"(0,A, —0,A,)— gQA“(auAU —0,A,)

= —igdA, +1ig0,(0"A,) — g°0,.(A*A,) + g*(0,A")A,
1
= 5928,,(44#_/1“) (8.70)

under Lorentz gauge 9, A" = 0,the above equation only have pure derivation contributions,
with vanishing contributions for no-boundary free field. So this equation can be simply

written as
DVE,, =0 (8.71)
In three dimensional form, it can be written as
V-E = 0 (8.72)
OHE—-VxB = 0 (8.73)

In another way, because the Hopf link configuration is unchanged under left-right flop sym-
metry, this leads to a electromagnetic duality for field strength F},,. The left-right flop
symmetry actually means a flop between pair of indices (0,7) <+ (j, k) , this can be achieved

by introducing the Levi-Cevita connection
"9k (0.9) — (4, k) (8.74)
thus for the field strength [, , we have the following dual relation

Faﬂ = —€uapF*” (8.75)

| =

The Levi-Cevita connection flip electric and magnetic fields in three dimensions, and the

above dual relation reads

E—B, B——E (8.76)
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Figure 5: Photons deliver the interaction between electron and positron

The dual equation in four dimensional is written as
D, F* =0 (8.77)

In three dimension, it becomes two equations

o]
I
o

V- (8.78)

el
Il
o

8B — V x (8.79)
Equations (8.72,8.73,8.78,8.79) are Maxwell equations for source-free electromagnetic fields,
which proves in 3+1-dim, the Hopf link transforms the local deformation just the same as

photon propagates in space-time.

The figure fig.5 shows how a deformation propagates from an electron to a positron, where
red upper arrows denote left topological circles and blue downer arrows denote right topo-

logical circles.

h) Photon and vortex tube

We had already known that in framework of MIP, the spins of matter particles are originated
from collisions between them and STP along topological circles in local space-time. Now
we knew the photon could be represented as a Hopf link, which also is winding topological
circles in 3+1-dim local space-time. So it is possible the spin of photons are also originated
from STP.

In case of matter particles, for examples, electron and positron, their spins are sourced from
local winding along left and right topological circles U(1)r and U(1)g in local space-time,
respectively. At arbitrary moment, electron or positron has a phase angle ¢, or ¢r. These
two phase angles are undetermined. It means electron or positron has a local phase angle
symmetry, which is U(1) symmetry. Because it is deduced from local space-time symmetry,

it is a gauge symmetry.
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Let us choose the phase angle be 0. The identical principle for fundamental particles

requests the following equations
= Ye L = e ) — he PR = et (8.80)

from which we know

o, =—pr =10 (8.81)

It means the gauge group U (1) is the diagonal subgroup of U(1)y x U(1)g , with transition
matrix be -1. This perspective could be extend to higher dimensional transition matrices,

which will leads to non-Abelian gauge groups, for example, SU(2) or SU(3) .

In this picture, photon is represented as a Hopf link of 2+1-dim gauge fields, it is massless.
However, it carries the information of collisions between matter particle and STP vortices.
So it will also record the motion of the matter particle, as well as its spin. Since it is a (1,1)
representation of the topological subgroup of Lorentz group. Therefore, from the Hopf link
proposition, we obtained photon has spin 1, and massless, and satisfies Maxwell equations.

It actually explains how a massless photon has non-zero spin.

1) The generation of charged leptons in MIP

In the frame of MIP, there are no more than 3 generations of charged leptons.

According to MIP, the mass of matter particles is a statistical mass deriving from collision
of STP. This collision effects of STP can be described by an effective potential V' (x) ,which
reflects the strength of the interactions between STP and matter particles and will vary with
the statistical mass: the bigger the statistical mass, the stronger effective potential you will
get. If the particle is massless, there is no collision. Therefore the space is homogeneous
and isotropic so that we can write V(z) = 0. On the other hand the previous discussion
has shown us that the 3+1-dimensional clectromagnetic ficld is born in vortex solution in

2+1-dimensional spacetime.

In the following we will make a study of the number of generations of charged leptons in
the Standard Model, which is still an open question. Crossing any point O in 3-dimensional
space there are 3 independent orthogonal 2-dimensional planes. Take O as the origin and
choose rectangular coordinate system with the coordinates (z°, z!, 2%, z*) . The Lagrangian
cquipped with vortex solution in the 2+1-dimensional subspaces can take the following forms
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LA = H¢*aﬂ¢——(¢¢ FQ) (8.82)

with a = 1, 2, 3 respectively corresponding to 3-dimensional spacetime:

(2%, 2%, 23), (20, 2%, 23), (20,21, 2?),
A, is the coupling constant which reflects the strength of the effective potential and is closely
related to the statistical mass of the particle. If A, = 0, that is V(x) = 0, indicating the
particle is massless ,there is neither collision nor vortex solution. So the statistical mass is
an essential prerequisite for a particle to get charge. Following the steps in the previous
section, bring in the gauge field A and investigate the excited states near the lowest point
of the potential. From (8.27), we get

1 . 1 .
Lt =Li+Ly= — ottt fa (8.83)
with (4, 7) taking values in the corresponding subspace. For the sake of simplicity, we have
chosen the coupling constants of the gauge fields to be 1. Now the Lagrangians do not
obviously involve A, any more and therefore have nothing to do with the statistical mass of
the particle. Take Hodge * duality, and lift the 2+ 1-dimensional theory to 3+1-dimensional

spacetime. We take the notation [,z = ieé‘jﬂf@-j. For L%H,
211 Lo pig Lo i
Ly = —ZFz‘jF + Zfijf (8.84)

Here the indexes 4, j come from the subspace (2, 22, %), with 4, j = 0,2, 3. The independent

components of the field strength are Fyo, Fog, Fb3, fo2, fos, fo3. and

Fop = i€% for = Fiz = —ifo2
Fog =€ 5f03 = Fia =ifo3 (8.85)
Fop = @€a5f23 = Fo1 = —ifo3

Here we take the usual notations as g,, = diag(1,—-1,—1,—-1), 9123 = 1. So that for L%H

in the 3+1-dimensional spacetime, we have

1~ - 1~ ~.. 1~ =
3+1 v
L1+ - _ZFMVFM = _ZFijF” + 1 OéﬂFa/B
1o e 1o o
_ —ZFz'jF” _ Zfijf” (8.86)
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with
0 —ifas  Fos Fs
P ifo3 0 ifos  —ifo2
IJJ/ - ~ e g
—Fo2  —ifos 0 Fos
—Fo3  ifoa  —Fhs 0

Following the same way, for LSH , we get

Fus = i)} for = Faz = ifor
Fop = i€g%f03 = I = ifo3
Fog = ié})fgfl:s = Foo = if13

Faﬁ = i€25fij =

1. = 1. - 1. -
Lyt = — g Fw " = = F P + ZFQBFQB
1o =~ 1
=g Fult™ = fuf?

with
0 Fo ifis  Fos
7 —Fo 0 ifos  Fis
py — .5 .7 .
—ifis  —ifo3 0 i fo1
—Fos —Fi3 —ifor O

For Lg"'l , we can obtain
Fog = ieglgfm = Iy =ifn

Fog = Z'Gg%foz = Fi3 = —ifoo
Fog = Z'G,lfgfm = Foz = —ifi2

Fag = Z'Ggﬁfij =

1~ - 1o = 1= -
L3t = =3 Fw " = = FFY7 4 - W FP
1~ ~.. 1=~
- __szF” - Zf”f”

(8.87)

(3.88)

(8.89)

(8.90)

(8.91)

(8.92)
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with
0 Fo. Foo  —ifio
_ —F01 0 F12 _ifOQ
m —Ioe  —Fig 0 tfo1
ifia tfo2  —tifor 0

(8.93)

According to the above, starting with 3 different 2-+1-dimensional Lagrangians L2T1, we

end up with the 3+1-dimensional Lagrangians which have the uniform description as

1~ = R
L3 — — 3 Fw " = = FFY + ZFagFaﬁ
1 - ",lj 1 re ~’L]
= —7Fuf" - Zfijf : (8.94)

In fact they are the same one since they can be converted to each other by rotating the
proper coordinate axis as follows

L3 (6 & 8g) = Lot « (69 ¢ é3) — L3211, (8.95)

which is cquivalent to internal rotations of the gauge ficlds /T, a. For the clectromagnetic
field arising from the lepton with fundamental charge in 3+1-dimensional spacetime, when
we trace back to its birth in 2+1-dimensional subspace, we will find out we have 3 degrees
of freedom described by A\,, a = 1,2, 3, and just corresponding to the 3 different subspaces.
Therefore the type of charged leptons is no more than 3. Actually the modern science
has told us there are 3 generations of charged leptons in our real world, which is just in
accordance with A\; # Ay # A3 # 0 in our framework and from the aspect of STP the local
isotropy of spacctime is broken. In conclusion, in the frame of MIP, there arc no morc
than 3 generations of charged leptons, which is firmly rooted in the fact that we live in a
3+1dimensional spacetime.

J) Conclusion of the section

In this scction, from the MIP picture, we cxplained the origin of clectromagnetic interac-
tion in detail. In framework of MIP, the 34+1-dim electromagnetic field represents itself as
a Hopf link exicitation made of 2+1-dim gauge field and its Hodge dual partner. It is a
topological state. From this topological configuration, we obtained the Maxwell equations

in two different ways, also from which, we explained why massless photons have spin 1. In
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this section, we studied four properties of electric charges, say, positive and negative, quan-
tization, repelling and attracting , Coulomb inverse square law ,and equations of motions of
photons, which propagates the Coulomb interaction between charged particles. In addition,
together with the charge amount calculated in section 5, we obtained all five properties of

the electric charge.

There is one additional expression for the STP vortex configuration.In this section, we
only considered the non-pertubative potential came from matter particle. However, a non-
pertubative disturbance of space-time energy does not only have such a single origin in our
universe. In early universe, the disturbance is very large and STP vortices could also be gen-
erated as well as its partner field, the photon field. It implies in early time, the universe was
dominated by radiation, which coincides with observations in cosmology. Another example
for non-pertubative potential is black holes, near the horizon of a black hole, the space-time
energy disturbance is quite large, and it will also generate electromagnetic radiation. This
kind of radiation has a completely different origin comparing with Hawking radiation. This

may offer quite a lot of new perspectives on black hole and cosmology researches.

Last and most importantly, we derived the generation for charged leptons. This is a com-
pletely new result and one can not derive this law in current quantum field theory framework.
Within the MIP framework, by invoking the STP vortices, the generation is a direct infer-

ence.

IX. RabpiaTiON OF CHARGED PARTICLES IN THE MIP FRAMEWORK

In classical physics, there is an obvious difficulty from the stable existence of atoms. Accord-
ing to Maxwell’s electromagnetic theory, accelerated electrons radiate energy in the form of
electromagnetic waves. The electrons orbiting the nucleus are constantly accelerating, so
the orbiting electrons should continue to radiate energy. causing the electrons to spiral into
the nucleus, and stable atoms will cease to exist.

Bohr broke the law of classical physics by postulating that electrons do not emit photons as
they accelerate around the nucleus. Radiation occurs only when electrons transition from a
higher cnergy level to a lower cnergy level. More than a hundred years since Bohr modecl,
the original difficult question still exists: Why don’t electrons radiate photons when they
orbit in hydrogen atoms? According to classical electrodynamics, accelerating electrons will
radiate electromagnetic waves, resulting in continuous loss of energy. However, the Bohr
model cannot explain why electrons in a stationary state do not emit electromagnetic radi-

ation.
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Although the Bohr model was only the initial attempt of quantum mechanics, this difficult
issue was also covered up in the Copenhagen interpretation after the mature development of
quantum mechanics. Copenhagen interpretation’s answer to this question contains several

interrelated but not completely unified guidelines:

1. Wave-particle duality. When an electron is detected by an experimental instrument, it is
a localized particle. When experimental instruments do not detect electrons, electrons are
non-local waves. Therefore one cannot talk about the speed and acceleration of electrons.

2. The probability wave from Born’s rule is also an important part of Copenhagen interpre-
tation, which believes that the waves in the wave-particle duality are not real fluctuations,
but fluctuations of probability amplitude. If it is a physical wave, then the charge will have
a distribution in space. However, experiments have proved that the charge is quantized and

always localized.

3. Uncertainty relationships. An electron cannot have a definite velocity and coordinates at
the same time. Therefore, electrons do not have a trajectory, so the radiation predicted by
classical electrodynamics is out of the question.

The above views were originally just the opinions of the Copenhagen school, but later
gradually evolved into the mainstream interpretation in the physics community. This inter-
pretation does not really solve the problem of orbiting electronsin hydrogen atoms and not
emitting photons from first principles. According to the MIP proposed in this article, the
trajectory of electrons in hydrogen atoms is real, which has real physical coordinates and
speeds. As a real object, electrons move locally in atoms and cannot maintain a state of lin-
ear and uniform motion, so they must have acceleration. How to make electrons accelerate

without radiating at the same time is the core issue of this chapter.

a) Radiation of free charged particles

Let’s first look at the electromagnetic field generated by an arbitrary moving point charge a

p—— (9.1)

et
cR(1 — &)

C

A= (9.2)

Where B = R is the radial vector from the point where the charge is located to the
observation point, and v'is the speed of the charged particle. If it is a free electron performing

Brownian motion, the random collision of STP is isotropic. In the MIP framework, the
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average number of STP collisions with electrons within one second is about 102° times. In
other words, the typical time scale discussed in the theory derived from MIP is 102" seconds.
The interval between collisions is extremely short. Within the experimentally measurable
time interval At, the average speed and average acceleration of charged free particles are

Zero
<U>=0 (9.3)

<U>=0 (9.4)

Below we denote the radial probability distribution of free electrons in velocity space as py(v).
Its angular distribution is spherically symmetric, which is different from the probability
distribution p;, of the bound state. Note that the time of experimental observation is t, and
the time when radiation occurs is ¢, and the two satisfy ¢’ + %t/) = ¢. With 1072%s <«
At < t —t', the displacement of charged particles caused by a single STP collision is much
smaller than R, therefore the displacement of the electron within the time interval At and
the time difference of a single collision can be ignored, that is, multiple collisions within
the time interval At are considered to occur simultaneously. According to the definition of

electromagnetic field

. 104
E———— — 9.5
c Ot ve (9:5)
B=fixE (9.6)

E= C Ax(E-Yxw (9.7)
c2R(1 — £2)3 ¢
The corresponding radiated magnetic field is
B=nxE (9.8)

Due to the spherical symmetry of the probability distribution, without loss of generality,
taking the z axis along the direction of ﬁ, we can write down the radiated electromagnetic

field in spherical coordinates as
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e d v

E = ZR(1_ TmE)s {@(E cos 0)(vsin 6 cos g€, + v sin O sin pe,)) (9.9)
v d . . : . 8
—(1- — cos 9)%(1) sin 6 cos @€, + vsin Osin ge,)) }
B - ¢ {i(2 cos 0))(vsin 0 cos ¢pe,, — v sin 0sin pé,, ) (9.10)
B AR(1 — L(C’S@P dt' "¢ v z :
d, . o -
—(1 —wvcos 9)@(1) sin 0 cos g€, — vsin Osin phie,)}

Therefore, the statistical average collision effect of STP within At is

. 1 T 27 .
< E>= —/ sin@d@/ d(/ﬁ/dqupf(fu) (9.11)
4 0 0

b 21
<B>= i/ sinedo/ dqs/dvépf(v) (9.12)
47'(' 0 0

where ps(v) is the velocity distribution function of Brownian motion independent of time,
that is, we have

%(vsin@singbéf — vsin 0 cos ¢é,) . da _ (vsin@sinqbéxv—vsin@cosqbéy) ~ (9.13)
(1 —2cosh)? dt’ (1 —%cosh)?
Therefore we can get
< E>=<B>=0 (9.14)

We have proved that free electrons do not radiate electromagnetic waves when performing
Brownian motion. The electromagnetic field generated by a single collision in STP is mag-
ically canceled due to the existence of spherical symmetry of the probability distribution!

The above proof has two important meanings:

1. In the Copenhagen interpretation, free particles are not moving in a straight line at
a uniform speed, because uniform straight line motion has well defined trajectory, that is
having well defined momentum and position at every moment. In other words, Copenhagen

interpretation itself cannot prove that free electrons do not emit photons.
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2. Maxwell’s electromagnetic theory still holds true in the microscopic world. Only by com-
bining electromagnetic theory with Brownian motion, the preposition that free electrons do
not emit photons can be proved. It is this combination that provides the objective reality

picture of quantum mechanics.

b) Radiation of charged particles in bound state

Now let’s study electrons in the hydrogen atom as an example. We investigate the most
important case first, where the hydrogen atom is in its lowest energy state (the ground
state). When the electrons are in the ground state, it takes about 1.5 x 1073 seconds for
the electrons to orbit the nucleus. This time scale is still five orders of magnitude larger than
the time scale of STP collisions. Therefore, the collision time interval is extremely short,
and the assumption in the previous section that multiple collisions occur simultaneously still
holds. For a stationary hydrogen atom, the wave function of the electron bound state is

77bnlm (717 07 Cb) - Rnl (T)iflm(gy 05) (915)

The probability distribution of the radial position of the electron, that is, regardless of the
direction, the probability of finding an electron in the spherical shell (7,7 + dr) is

r2dr/dQ]wnlm]2 = /Xil(r)dr (9.16)

The probability of an electron depending on the angle is
Yim (6, $)|?dQ o< |P™(cos 0)|>df (9.17)

The distribution of clectrons in the ground state of the hydrogen atom is a spherically
symmetric function, that is, the distribution function Y{(0, ¢) has nothing to do with the

V(6. ) = @ (9.18)

It should be noted that although the Hamiltonian of the hydrogen atom system has spherical

spherical coordinate angles # and ¢

symmetry, only the electron distribution of the S state preserve this symmetry. This proof
is actually universal and applies to S states of any energy level (I = 0 is called S state),
such as 1S, 2S, 3S, etc. The distribution of electrons in hydrogen atoms in any S state is

a spherically symmetric function. There is also a distribution function YOO(Q,@) that has
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nothing to do with the spherical coordinate angles # and . Through the Fourier transform,

we can find the wave function in the momentum space

Y oim (P, 0, ®) = {J%eiim} {\/ (2 ;( llzr(%!mﬂplm(cos @)} (9.19)

y 7224 In(n —1—1)! ¢! ol (Qz—l)
e\ e @y (E

Where v = niao, &= h%, ao is the Bohr radius. For the hydrogen atom Z = 1, the probability
density of the momentum space is pnim = | Tnim (P, ©, ®)|?. For any S state, the probability

density of momentum space simplifics to
proo = | Troo( P, 0, ®)|* = proo(P) (9.20)

It can be seen that in any S state, the probability distribution of momentum space is spheri-
cally symmetric. The probability density of the velocity space p,(v) can be obtained through
P = mwv. Because the angular distribution of this probability is spherically symmetrical, it

can be obtained with the same method in the previous section

™ 2m 00
< E>= / sin 6d0 do|YY(6, ¢)|? / dvE py(v) =0 (9.21)

s 2 00
< B>= / sin 0d9/ do|Yy(#, 99)|2/ dvBpy(v) = 0 (9.22)
0 0 0

Where leads to an important conclusion: the electrons in the ground state do not radiate
photons, which guarantee the stability of the ground state. The electrons will not continu-

ously radiate photons and eventually fall into the nucleus.

Therefore, we have proved that the bound charged particles do not radiate electromagnetic
fields in any S state. From the perspective of classical physics, the electrons in hydrogen
atoms are interacting with a centripetal force and must move in a plane, so it is impossible
to have a spherically symmetrical distribution. It is the random collision of STP that causes
electrons to be distributed on the spherical surface with equal probability, and they can
move back and forth between different spherical surfaces. Within the framework of MIP,

the existence of any S state of electrons in hydrogen atoms is precisely the objective proof
of STP.
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For stationary states other than the S state, the probability density of the electron momen-
tum space is pnim = | Toim (P, O, ®)|?> = pnim (P, ©), the probability density of the velocity
space pp(v, ©) can be obtained through P = mw. It can be seen that due to the existence of
angular momentum, the spherical symmetry of the velocity probability angular distribution
is destroyed, so the observation point cannot be taken on the z-axis generally. However,
according to the axial symmetry, the observation point can still be taken on the xoz plane.
The corresponding calculation is much more complicated, but we belicve that under the
action of the atomic nucleus at At time interval, the electromagnetic fields generated by
multiple collisions of STP still have similar mutual cancellation. Eventually, electrons can-

not continuously radiate electromagnetic waves in any steady state of hydrogen atoms.

Starting from the random collision of STP under MIP, we demonstrated three important

conclusions:
1. Free electrons do not radiate photons.

2. The clectrons in the S state (the ground state is the S state with the lowest cnergy) in

the hydrogen atom can not radiate photons continuously.

3. Only by combining electromagnetic theory and Brownian motion, the radiation problem

of microscopic charged particles can be perfectly solved.

Based on these three conclusions, we have fundamentally solved the difficult problems that
have never been truly solved from the Bohr model to the Copenhagen interpretation. There-
for, we have constructed a physical picture about the motions of charged particles in the

microscopic world.

¢) Copenhagen interpretation revisited

The Einstcin-Bohr dcbate over quantum mechanics has never ended since a century ago.
Einstein held the view of physical realism and strongly believed that a complete theory can
not only explain and predict experimental results, but also describe the objective reality of
the physical world. For this reason, Einstein proposed the EPR paradox to firmly oppose
that the wave function of quantum mechanics is already a complete description of physical
reality. Bohr and the Copenhagen school led by Bohr believed that before experimental mea-
surement, the objective reality of the physical world could not be completely described by
any theory. To give a famous example, the Copenhagen interpretation believes that before
people detect electrons experimentally, we cannot even say that electrons exist objectively.
The Einstein-Bohr debate had long remained at the level of philosophy or thought exper-
iments until the discovering of sophisticated experimental results of Bell’s inequality. The
experimental results definitely violate Bell’s inequality, which deny the possibility of any
local hidden variable theories replacing quantum mechanics. These experiments seemed
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to be a great victory for Copenhagen interpretation, so criticisms of Copenhagen interpre-
tation gradually became a forbidden area in modern physics, where all the loopholes of
Copenhagen interpretation are covered up. The problem of charged particle radiation dis-
cussed in detail in this chapter is a typical example. Whether it is a free electron or an
clectron in a bound state, Copcenhagen interpretation cannot directly answer a question:
Why don’t electrons continuously radiate electromagnetic waves if they are not moving in
a straight line at a uniform speed? In our view, this is a very serious problem that must
be focused on, because there is the big question of the objective reality of the microscopic
world: How do electrons move before they are detected by experimental instruments? On
the one hand, this motion must be consistent with all quantum mechanical experiments.
On the other hand, it must not violate the predictions of electromagnetic theory. Only by
solving this big problem, we can truly establish a materialist cxplanation of the microscopic
world. According to MIP, we gave direct answers to following questions: 1. Before the
electrons are detected by experimental instruments, the free electron performs frictionless
Brownian motion. The electrons are not interfered by any human experimental behaviors,
therefore Brownian motion is the underlying reality of the objective world. For the first
time, we gave precise answers to questions that Copenhagen interpretation believed could
not be asked or answered. Starting from this answer, a series of fundamental results such as
Schrodinger’s equation, Born’s rule and Heisenberg’s uncertainty principle can be naturally
obtained. 2. Free electrons can not continuously radiate electromagnetic waves. The reason
is that the high-frequency random collisions of STP cause the electromagnetic waves radi-
ated by every instantaneous accelerated motion to cancel each other out. If there is no STP
and no Brownian motion of electrons caused by STP, free electrons will inevitably radiate
electromagnetic waves continuously which is a huge contradiction with the experimental
results. 3. The electrons in the S state in the hydrogen atom will not continuously radiate
electromagnetic waves, because the formation of spherically symmetric S state is precisely
the result of the high-frequency random collision of STP. If there is no STP, electrons can
only move in a plane under the action of centripetal force and there is no possibility for a
spherically symmetric distribution. This spherically symmetric distribution combined with
the characteristics of Brownian motion, cnsures that the clectromagnetic waves radiated by
the instantaneous acceleration motion of the S-state electrons cancel each other out. 4. The
analysis in this chapter logically leads to a major conclusion: electromagnetic theory is fully
applicable in the microscopic world. The underlying motion of microscopic charged particles
is purely classical and classical electrodynamics can be accurately described, provided that
the Brownian motion is caused by the high-frequency collision of STP. There is no need to
artificially postulate that the stationary state does not radiate like the Bohr model. The

charactcristics of Brownian motion will offset the clectromagnetic radiation generated in-
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stantaneously. We must emphasize that classical physics cannot be assumed wrong in the
microscopic world. Classical physics must be analyzed in depth from first principles. It is
imprecise and wrong to conclude that classical electrodynamics is not applicable to micro-
scopic particles based solely on the experimental stability of atoms, which obviously is not
radiating electromagnetic waves. Within the framework of MIP, we proved that Maxwell’s
electromagnetic theory is fully applicable in the microscopic world. Free charged particles
and S-state electrons of hydrogen atoms do not radiate electromagnetic waves. In summary,
we have overcome the big problems that have existed since the beginning of Bohr’s model,
and brought a final end to the century-old debate between Einstein and Bohr. Einstein be-
lieved that the wave function cannot be a complete description of physical reality. This view
is correct because the Brownian motion of material particles caused by STP is a complete
description of physical reality. However, the idea that “God docs not play dice” is wrong, by
which Einstein meant that the behavior of the material world at its most fundamental level
is not probabilistic. Because the underlying objective reality is that material particles are
constantly performing Brownian motion. Every step of Brownian motion is probabilistic by
its own nature . Only the existence of STP can present the probabilistic quantum mechan-
ical behavior of microscopic particles and construct an objective and realistic picture of the
microscopic world at the same time. This is the true essence of materialist interpretation of

quantum mecchanics proposcd in this article.

X. STP Vortices As AN ORIGIN OF FERMION SPIN

In this chapter, we will discuss the essence of spin from the topological structure of STP

vortex.

While introducing into the gauge field in the 2+1 dimensional normal space. the singularity
at the center of votex was resolved as a S'. On the differential geometry point of view, this
ST can be seen as the spatial edge of the vortex. Because of Hodge duality, we can obtain the
dual S! which will be denoted as S'*. Hence in the 3+1 dimensional space-time, the simplest
topological structure involving S' and S'* is a Hopf link, which is a direct intersection of
these two circles. As known in knots theory, there are more fundamental connect way for
S and S'*. The fundamental stone of topological intersection is the famous skein relation,

which can be explicit as in the Fig.6

A single Hopf link actually have two twisted points, each of them is the mirror image of the
other one. Mathematically, the two twisted points Hopf link is not the most fundamental
topological structure. The most fundamental one is the single twisted point connection,

which is shown in Fig.7
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Within the STP vortex configuration, we could have the following algebra-knot correspon-
dence: the fundamental representation of the Lorentz group corresponds to the single twisted
point connection of two cirles, which are edges of two dual vortices. The two twisted points
connection corresponds to the adjoint representation of the Lorentz group.Under this frame-
work, the algebraic representation of Lorentz group and the topological knot representation
has a deep and explicit corelation.

Even in mathematics, this correspondence is a new conjecture, we do not have a direct
proof at this stage. However, the indirect way to proof the conjecture is worth to study. For
example, connect the affine representation to each other, that is saying. finding an integrable

correlation between Schur polynomial and Jones polynomial.

Figure 6: Skein relation

a) Topological phase transition of STP vortices

There are vortices on the tangent space and the normal space, since from the point view
of isotropic STPs, there are no differences between these two spaces. Actually, in previous
chapter, what we solved on the normal space has its Hodge dual on the tangent space.
Therefore, in 3+1 dimensional space-time, we need to understand the interaction theory of

two vortices living on dual spaces.

The interaction between two vortices can make centers of them fuse or intersect to each other.
As we had known in previous chapter, because of the existence of gauge field, the singular
center of the vortex had been resolved into a S*. If there are no interactions between S and
its dual S'*, the dynamics on tangent space and normal space will completely decoupled.
If this is the case, the dynamic of STPs around the matter particle will be un-isotropic and
un-uniform. This obviously violates the physical fact. In other words, if the dynamics on
tangent space and the one on normal space do not couple to each other, the space-time will
be choked as slides. Hence the naturally way to couple these two dynamics of STPs leads

to a phase transition.
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The simplest topological phase transition is as shown in Fig.7. Notice that Edward Witten
had used the skein relation developed by John Conway in 1969 to study knot invariant. It

O
O

Figure 7: Topological phase transition of STP vortices

is amazing that the topological phase transition shown in7 is the same as John Conway’s

skein relation.

Therefore, we have already known the two vortices on tangent space and normal space
respectively can form a topological twisted point through topological transition as well as
the skein relation. For current double vortex case, because we could related the two vortices
to each other by a single Lorentz rotation. This means the double vortex sysem has an
internal symmetry. A careful study reveals the group is a double cover of SO(3), respect to
the Z5 symmetry of the double vortices. this is because the center of STP vortex is what the
matter particle sit on, hence in 3+1 dimensional spacetime, the two vortices have the same
center. We splitted these two vortice by hand is a convenient way to explictly reprensent
them. Therefore, the rotation subgroup of Lorentz group is the double cover of SO(3) , that
is, SU(2). This concludes the internal consistence between topological twisted point and

spin.

b) The isotropic vortex

In previous chapter, we introduced into the 2+1 dimensional gauge ficld for vanishing the
energy singularity at the center of STP vortex. The resolving of the singularity as an S*
is the same as to introducing a U(1) principal bundle structure in mathematics. The 2+1
dimensional gauge field is nothing but the connection on this principal bundle. However,
the resolving operation blows up the singularity on the center of STP vortex does not

reconfiguration all properties the singularity. As the center of STP vortex, the singularity
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is isotropic, but the circle S' is orientable. This means we covered the un-orientability
of the singularity by the resolving operation. Now it is clear that we need to recover the

un-orientability on the circleS!.

In 1976, T. Martin [30] noticed that there is a correspondence in mathematics as follows.
The rotation and translation effects can be separated geometrically. Hence there are two
connections correspond to rotation and translation, respectively. The rotation connection
corresponds to the torsion tensor, which has the similar meaning as curvature to translation

effects.

We now consider the 241 dimensional STP vortex, it is nothing but a microscopic space-
time. In this space-time, the torsion can not be negligible. The existence of microscopic
torsion has no influence to the general relativity, since the geodesic line is unrelying on the

torsion at all.

As saying in MIP, the matter particle obtains the mass property by collision of STPs and
itself. In this picture, without STPs, the matter particle generated a space-time potential.
The potential leads to a curved space-time around the matter particle. Microscopically, the
metric around the matter is curved.

Before introducing the torsion tensor, we need to introduce the everywhere othogonal tangent
vielbein field e, (z) as following

.0
eq() :egaxi, a=20,1,2 (10.1)
it satisfies the relation as:
gY = nabeieg, Nab = gijegeé . (10.2)

It is natural to define the dual cotangent viclbein ficld, as:

0°(x) = 0¢dx’ (10.3)
they satisfies the normal condition
< 0% ep >= 0p (10.4)
and
gij = b3 02, ™ = g"676} (10.5)
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now the differential interval
ds® = gijdxidxj = nabﬁfﬁgdmidxj = nabé’“eb (10.6)
the spin connection can be defined by covariant differential on tangent vielbein field, as:
wfaeb = Dse,. wi—’a —< D,e,, 0" > (10.7)

b

where w;, (2)is the spin connection coefficient, and

Wl (z) = Wb, (x)dx’ (10.8)

ia

is the spin connection 1-form field. The covariant differential now is defined as following:

D =0+w (10.9)
when acting on a vector field £%(x),
a 8£a a
Dig" = o= +wipd!” (10.10)

Now we can discuss the coupling between spinor field and space-time under local Lorentz
symmetry. If there is a spinor field ¢(z), aka a spin representation of local Lorentz group,

then on dynamical point of view, the momentum term of this spinor field can be written as:
/ 1 ab
Dio = 0iyp + gwi"Zapy) (10.11)
here Y, is the spin representation of Lorentz algebra,

[Eabv Ecd] - nbczad + nadzbc - naczbd - nbdzac (1012)

Introducing the spin connection w??, the parallel transition of cotangent field §(x) defines

the torsion of this manifold
i = Diby — D307

o6 o0
- Oxt Oxk

+ wh 60 — Wi, 6P (10.13)

© 2024 Global Journals

Year 2024

=
=
~N

Global Journal of Science Frontier Research (A ) XXIV Issue III Version I



(0]

Global Journal of Science Frontier Research (A ) XXIV Issue III Version I H Year 2024

it is the field strength of the cotangent vielbein. When it is not zero, the manifold is not
torsion-free and hence intrinsic twisted.The un-vanishing of the field strength of cotangent
vielbein implies there is a multi-value property when we joint two 2+1 dimensional theories
into a single 3-++1 dimesnional theory. We know there exists a sigularity at the center of STP
vortex, meanwhile the vielbein rounds the singularity, the vielbein will generate a mon-
odromy matrix at the singularity. To incomplete the contribution of this 2 x 2 monodromy

matrix, we need to consider the following action:
I = /d?’acTr[eijkGfT;‘k] +/d3x*Tr[eijk0f*T;”g] (10.14)

here the T'r means summation on vielbein indices. The * indices means those torsion related
variables are defined on dual 241 dimensional space-time. As we saw, (10.14) actually is a
simple split joint of two 2-+1 dimensional Chern-Simons theory defined on different boundary
of the 341 dimensional space-time. Therefore, we need to introduce the joint constraint,
which is obvious the Hodge duality. It is easy to proof that within the following constraint,
the first term and the second term in (10.14) Hodge dual to each other. The constraint is :

eijI“Hf = eijlei‘}*, eijlefk = eiﬂeg* (10.15)
Now the two 2+1dimensional Chern-Simons theory is fused into a 3+1 dimensional instanton
intcraction:

=2 / d*ze M (7Tl (10.16)

il '

We see, under the fused situation, the contribution of cotangent vielbein is completely equiv-
alent to a topological instanton contribution of a gauge field. The instanton contribution is

nothing but a constant, so now the task is to calculate this constant factor.

Written (10.16) as the differential form, it can be recognized as a characteric number in
3+1dimensional space-time. Notice when accomplish with the cotangent vielbein, on the
2+1 dimensional space-time, the boundary of the vortex could be scen as an S2. We now
joint two S? into a boundary of 341 dimensional space-time. If the concatenation is trivial,
then the 341 dimensional spacetime has a boundary with topology S? x I. However, the
3+1 dimensional space-time is R>!, when there exists no particles, the boundary is a null
set. The boundary can be seen as an S% within the matter particle. So it means when
we transform the two 2+1 dimensional vortices, the concatenation of their boundaries (S?)
is non-trivial. The final result of this concatenation is to generate an S3. In fact, this is
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the way how the two 241 dimensional vortices become a microscopic stable configuration

around the matter particle in 3+1 dimensional space-time.

Now consider the cobordism characteristic number of (10.16), it discribes the phase angle
changing from S2 x I to S2. The phase angle difference describes the charactersitic number,
we obtain:

vol(S?) 272

[=2X ——FxN=2x—xN=7nN 10.17

vol(S2) 47 i ( )
Here N is the topological number according to torsion 7, also known as the winding number.
It describes the multiplicity of the mapping from S? x I to S% . In physics, it is the theta
contribution.

When considering the wave function of matter particle, we do not see the contribution of
the characteristic number. Therefore the topological phase transition just contributes the

signature of the wave function, as:
WV~ (¢ explil) — (<) V(e 1 (10.18)

when the particle rotate around some fixed axe one whole circle, the corresponding 2+1
dimensional STP vortex also rotated onc times around the S2 | the result is the topological

winding number changes by 1, now

giN o gV o IV (10.19)
as

U -0 (10.20)

so we have proved the spin of matter particle should be 1/2; as known as the Fermionic

property.

From which we observed above, we obtain an important conclusion. The spin statistical
property of matter particle is originate from the un-orintable of singularity sitting on the
center of STP vortex around matter particle. This singularity is double covered. there are two
2-+1 dimensional vortices around it. The two vortices reconstruct the singularity by manifold
cobordism and thus incomplete the isotropic property of the singularity. The spin property
of matter particle corresponds to the topological phase transition at the cobordism. In
general, in the frame of MIP, the spin of matter particle describes the topological order that

corresponding to topological phase transition of STP vortices around the matter particle.
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¢) Pauli exclusion principle

We now use s to label the topological order according to the topological phase transition of
STP vortices. For union definition convenience, we let the topological order as a quantum
evolution operator, that is:

en S0 0) = /2| ) (10.21)

From this definition we could take this topological order as an operartor that has eigenvalue
%, for example, (5) = % The parameter of rotation one circle is 8 = 2, subsitute this pa-
rameter into previous equation, one obtains the Fermionic statistical property immediately.

Now let us consider a permutation of two coincident particles. Suppose particle 1 is on the
state |¥,,(p)) and particle 2 is on the state |¥,,(p)). Then the direct product system of
these two particle is on the state |V, (p)) ® |¥,,(p)). We could rotate the |¥,, (p)) as well
as the|U,,(p)) half a cirlce around the center between z1,zo . Because the vortices around
these two particles also rotated two half a circles. hence

Tm,wzemgmjm (p)) @ |¥Va,(p) = e's s, (p) © e'? s, (p))
= —|¥s,(p)) ® [V, (p)) (10.22)

here T, », exchanges x1,z2. Therefore if there are two coincident matter particles, on the
samc state, and sit on a samc position, then it is casy to sce a direct result from (10.22):

Ve (p) @ [Ve(p) = = [Va(p)) @ |Va(p)) (10.23)

when and only when |¥.(p)) @ |¥.(p)) = 0 the previous result can be the case. however,
V. (p)) ® |¥.(p)) = 0 means the state actually does not exist! So the Pauli exclusive
principle is a natural result in the frame of MIP.

d) STP as shepherd of matter particles

MIP explains all the essences of quantum mechanics both qualitatively and quantitatively
without relying on any special hypothesis, which sweeps away the last traces of idealism in
quantum mechanics from the Copenhagen interpretation. Fundamentally, MIP requires a
massless and spinless scalar particle, i.e. STP. The existence of STP is an objective fact
in physics, which is different from the wave function of quantum mechanics. Therefore,
this paper can thoroughly solve a series of extremely important problems that cannot be

answered by quantum mechanics alone:
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How can a matter particle be sure that its momentum and position satisfy a certain uncer-
tainy relationship? Why can a matter particle exhibit wave-particle duality? How does a
matter particle know energy levels where it can go and where it absolutely cannot go, that
is , how can they satisfy the Pauli exclusion principle? Quantum mechanics only reles on a
series of postulations to avoid the above problems. MIP not only solves the above problems
by mathematical derivations, but also allows matter praticles behave exactly as required by

quantum mechanical postulations.

At the level of objective reality, all the microscopic behaviors of matter particles are rooted
in their commen shepherd— STP. The random collision of STP, which seems to be chaotic,
is actually the supervisor of all microscopic behaviors of matter particles. The wonderful

quantum world was born because of these ubiquitous supervisors.

Quantum mechanics, as one of the most successful physical sciences, ultimately cannot avoid
the problem of its completeness. In an era where the fundamental question of how matter
particles obey the postulations of quantum mechanics cannot be answered, the completness
of quantums mechanics cannot be treated properly. When the theory of STP and MIP are
discovered, in which STP is the supervisor and shepherd of all quantum behavious of matter
particles, the question of quantum mechanical completeness are ready for profound inves-
tigations. MIP and its STP have taken a big step forward to finally slove the long lasting

puzzle of quantum mechanical completeness.

XI. MuoN PHysics AND MIP

a) Theoretical framework

Under the framework of MIP, STPs collide with material particles. In quantum field theory,
this is equivalent to introduce a massless scalar field into the theory and its interaction with

material particles. Therefore, the Standard Model of particle physics needs to be revised as:
L=Lsr + Lst + Ling (11.1)

In the above formula, L¢3/ is the Lagrangian of the standard model of particle physics; Lgr
is the kinetic energy term of the STPs scalar field, which can be expressed as for:
1 I
Lor = 50,000 (1.2

Since the strength of the collision between STPs and material particles is proportional to the
mass of the particles, the interaction term between STPs and material particles is expressed

as:
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Lint = A Z mgb; . (11.3)

i€all matter fields

Where ; represents the material particles in the Standard Model, that is, leptons and
quarks. m; is the mass of the corresponding material particles.

Obviously. for material particles, the mass itself already reflects the information of the
collision and interaction between STPs and material particles. So at the tree level, the
interaction (11.3) does not change any physics. But at the order of loop diagrams, the
interaction of the above equation is ignored by the Standard Model of particle physics.

In this chapter, we will consider the modification of muon physics caused by the interaction
of STPs with muons, which includes two aspects. One is the correction of muon anomalous
magnetic moment. The second is the lifetime of muon. Muon physics is considered because
muons are two hundred times more massive relative to electrons. This means that at the
loop diagrams, STPs are about 10* times larger than electrons for the correction of muon
physics. On the other hand, electrons do not decay, and the effect of STPs cannot be verified

in experiments.

b) Muon anomalous magnetic moment

The anomalous magnetic moment of the muon is contributed by a triangular Feynman
diagram. The single loop contribution of the STPs scalar field to the muon anomalous
magnetic moment can be represented by a Feynman diagram 8. As early as 1972, Jackiw
and Weinberg have calculated the contribution of this graph [31], and its contribution to

the muon anomalous magnetic moment is:

3A2m
K2

2
Ag, = i (11.4)
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Figure 8: Feynman diagram of the contribution of STPs to the anomalous magnetic moment

of muon

Jackiw and Weinberg call this contribution in their paper the "virtual scalar field” contribu-
tion. Since this ”virtual scalar field” does not exist in the Standard Model. the contribution
of this scalar field is not considered in subsequent experimental verifications. But in MIP,
this scalar field exists undoubtedly , and it refers to the scalar field of STPs. Therefore we

need to consider its contribution to the anomalous magnetic moment of muon.

As early as 2006, Brookhaven National Laboratory in the United States discovered experi-
mentally that there is a 3.30 difference between the anomalous magnetic moment of muon
and the prediction of the Standard Model[32], that is,

a,(BNL) = 116592080(63) x 10~'(0.54ppm).

Where a,, = 24+~ 2 is the difference value of muon anomalous magnetic moment. In 2021, the

Fermi National Laboratory in the United States accurately measured the difference value of

the muon anomalous magnetic moment[33|, and the result was:

a,(FNAL) = 116592040(54) x 10~'*(0.46ppm).
Combining two experiments, the average of anomalous magnetic moment is:
a,(EXP) = 116592061(59) x 10~'(0.35ppm).
From the standard model, the theoretical value of a,, is:

a,(SM) = 116591810(43) x 10~ (0.37ppm).
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The deviation between experiment and theory is:
a,(EXP) — a,(SM) = 251 £ 59 x 1071,

This deviation reaches 4.20, so it is a very significant deviation. This means there is a

high probability that the contribution of a certain particle is missing from the Standard
Model. Under the MIP framework, we believe that this deviation comes entirely from the

contribution of STPs. From this deviation, the coupling constant A\ of STPs and material
particles can be determined, Its value is given as follows:

1672
A? = (a,(EXP) — a,(SM)) 3m2
2

— 1.18349(%0.27819) x 10 "'MeV 2 (11.5)

A = 3.4401970-38309 5 10~ Mev (11.6)

Therefore, the introduction of the interaction between STPs and muon can completely match

the theoretical and experimental results of muon anomalous magnetic moment.

¢) Muon decay problem

Furthermore, to demonstrate the self-consistency of the scalar field introduced into STPs,
we also need to consider the corresponding physics of the single loop interactions between
STPs and material particles. In other words, if the introduction of the STPs scalar field and
its coupling strength A results in a contradiction between the theory of a certain physical
process and the corresponding experimental results, it is proved that the STPs scalar field
is not the source of the deviation of the muon anomalous magnetic moment. Therefore,
we consider the single loop process in the muon decay problem. With the participation of

STPs, the corresponding Feynman diagram is shown in Figure 9:
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Figure 9: Feynman diagram of the single loop contribution of STPs to the muon decay

The scattering amplitude M of this box Feynman diagram is:

iM —giA?“me / (g:; /1\)/((22”73 (11.7)
D(k,p,m) = (p2)y"(1+)(K + my)u(pr) x
a(ps)(f = P3 — Pa + me)yu(l = 7°)v(pa) (11.8)
N(k,p,m) = [(K —m} +i€e)] [(k—p2)* — my +ie)] x
[(k —ps —pa)* —m? +de] [(k—p1)* + ic] (11.9)

Without introduction of the STP scalar field, the scattering amplitude of the muon decay

can be labeled as follows:

MST - Mtree + Ml—loop + M2—loop +

After introducing the STP scalar field, the absolute square of the scattering amplitude can

be written as:
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(MPP = (MsT + M) (Mgp + M)

— [Mgr|* + 2Re Z Mi ..M | + higher order terms (11.10)

all spins

M. M| to get the correction of the

therefore, we only need to calculate Re |:Zall spins

scattering amplitude.

[

Ve

Figure 10 muon decay tree diagram
Miree Tepresents the contribution of figure 10, and its expression is as follows:

2
J— gw
2 2
8Mmiy €

M free = U(p)Y* (1 = 1°) w(p2)v(ps) (1 +7°) vuu(ps) (11.11)

Condensing all Dirac matrices and using Casimir’s trick, we finally get:

4G Nmy,m / d*k [(k+p1)-pa][(k+ p1 — 2pa) - po]
(

2, MireeM =0 | Gy N, prm)

all spins

(11.12)

We compute this integral using the Mellin—Barnes (MB) representation [34, 35, 36, 37, 38]
developed by V. A. Smirnov et al. (See Appendix F)For the integral kernel in (11.12),
we can do the substitution & + p; — k. and then use the Mellin—Barnes representation
to express it as factor multiple form of the I'" function(See Appendix F), and finally the

MB integral is used to do the appropriate contour integration. Since there are multiple I'

© 2024 Global Journals



function poles that overlap, the order of the contour integration needs to be evaluated at
multiple singular points. We denote the result of the integration of k as F(s,¢, m), where
s = (p1 — p2)%,t = (p1 — p3)? is the Mandelstam variable. In muon’s stationary reference

frame, where p; = (mMCQ, 0,0,0), the decay rate of muon is

a = g/;n’? ((QSZI;TPQO ((2:;1;?1330 <(27CT1 )z;;ﬂ)

x (2m)*6%(p1 — p2 — p3 — pa) (11.13)

The momentum of the electron, anti-electron neutrino and muon neutrino are also clearly

written down, which are:

P2 = (|P2|C, p2)7 b3 = (\/|P3|2C2 + m204yp3)7 Py = (|P4|C, P4) (11-14)

Substituting the above formula and the momentum of muon p; into F(s,t,m), it becomes

F(|p2|, |p3l, me, m,, mw) Then the change of decay rate caused by STP is:

g4 )\Qm myc/2 myc/2
ATsp = —JeX e [y dlps it (F([ps), ) s,
o= gt [ el [ il (F(pal oo e )
(11.15)

Substituting into the numerical calculation shows that:

AT = 1.2141 £ (0.2854)s ! (11.16)

The muon decay rate calculated from the Standard Model is:
Lsnr = 455169.311s ! (11.17)

Therefore, the lifetime of muon under the action of STP is:

7, = 1/(Csar + ATgr) = 21969788(£14) x 107135 (11.18)

Experimentally, the muon lifetime is

7, (Exp) = 21969811(£22) x 107135 (11.19)
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It can be seen that after adding the contribution of the STP scalar field, the theoretical
lifetime of the muon perfectly matches the experimental observations.

Just as we finished the writting work on this article, we noticed the breaking news about
the mass of W boson. In this article [44], the mass of W boson is given as:

my = 80433.5(£9.4) MeV/c* . (11.20)

Using this new W boson mass, we recalculated the STP scalar field contribution, and it
shows:

ATZEY = 0.9273 + (0.2180)s ™, (11.21)

hence the new lifetime of muon under the action of STP is:

T = 1/(Tsar + ATE5) = 21969802(+10.5) x 10735 . (11.22)

This result is even better fitting the experiment result than the privious one, which provides
strong support on our propose of STP. We also noticed the breaking news about the mass of
W boson [44], which says that there is a significiant deviation between the standard model
prediction and experiment. Using this new boson mass, we recalculated the STP scalar field
contribution, which shous the result obtained in (11.12) is not sensitive to the new W boson
mass. This is because in this article the Feynman diagrams we calculated for interaction

between STP and W boson is not sensitive to the mass of W boson.

d) Lepton anomalous magnetic moment and MIP

We have considered the cffects of MIP in muon physics. Introducing the STP scalar ficld,
the anomalous magnetic moment of the muon and the decay lifetime can be well explained.
Correspondingly, we can consider the deviations of other leptons after the introduction of
STP.

i. Electron anomalous magnetic moment

The measurement of the electronic anomalous magnetic moment has been very accurate.

The current experimentally determined electron anomalous magnetic moment is[39]:

ae(Exp) = (1159652180.91 + 0.26) x 10712 (11.23)
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On the other side, in framework of standard model, the calculation of the anomalous mag-
netic moment of electron, strongly depends on the accurate value of fine structure constant
o . which determined by experiment. At the level of 10712, the deviation of « is relative big.
Therefore the theoretical calculation for anomalous magnetic moment of electron spands on
a relative big range[40, 41, 42|. The results obtained by the theoretical calculation of the

standard model are:

aSM(Rb) = (1159652180.252 £ 0.095) x 10~ '2 (11.24)

aSM(Cs) = (1159652181.61 + 0.23) x 10712 (11.25)

The differences between the theoretical calculation and experimental value are:

Aa.(Rb) = a™(Rb) — a.(Exp) = —(0.658 & 0.355) x 102 (11.26)
Aa.(Cs) = a>M(Cs) — a.(Exp) = +(0.7 & 0.49) x 10712 (11.27)

After introducing STP, the correction value of the electronic magnetic moment is:

wip 3AZm2 3x (1.18349 £ 0.27819) x (0.51099895)% x 1011

A — —
e 1672 16 x 3.14159265362

= (0.0587 £ 0.0138) x 10~ *2 (11.28)

According to above calculation, we know the correction due to STP scalar field is one level
smaller than current theory-experment gap. However, the gap is mainly caused by the
accuracy of fine structure constant, which is an experimental error. Therefore, under the
current experiments, the electronic anomalous magnetic moment does not have a bigger
deviation due to the existence of STP. The deviation due to STP field, is consistent with

current experiments on the anomalous magnetic moment of electron.

ii. Tauon anomalous magnetic moment
Due to the relatively short lifetime of tauon, it is difficult to accurately measure its anomalous
magnctic moment in such a short time. The relative experiment only can give a very rough

region as follows [43]:

—0.052 < a,(Exp) < 0.013 (11.29)

with confidential level 95%.
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The tauon anomalous magnetic moment calculated by the current standard model is[43]:
a,;(SM) = (117721 £5) x 10 ® (11.30)
After the introduction of STP, the corrected value of tauon magnetic moment is:

vip | 3AZm2 3 (1.18349 4 0.27819) x (1776.86)2 x 1011

A = =
o 1672 16 x 3.14159265362

— (7.0986 + 1.6686) x 1077 (11.31)

The ratio of this corrected value to the theoretical value is

AgMIP
pr = réM) ~ 0.0006 (11.32)

In fact, this correction ratio is the largest among the three generations of leptons. However,
the experiment on tauon anomalous magnetic moment is quite difficult, the experiment
uncertainty is huge comparing to the deviation duc to STP ficld. Though we can predict
the STP scalar field would bring in a small correction, the current tauon experiments are far
away to the correction. However, the deviation due to STP field, is consistent with current

experiments on the anomalous magnetic moment of tauon.

e) Summary

In this chapter, we consider two modifications for muon physics due to STP. First, we con-
sider the correction of the STP scalar field to the muon anomalous magnetic moment. The
interaction strength X\ between the STP scalar field and the matter particle is determined.
Second, we calculate the correction of the STP scalar field for muon decay, which makes the
theoretical predictions agree with the experimental observations perfectly. It can be seen
that we only need to introduce one free parameter, the STP scalar field interaction strength,
we achieved a great triumph in the area of muon physics.

XIl. ENTrROPY IN MIP

Phase space is a delicate concept. Within the framework of MIP, the coordinates and
momentum of particles can be completely independent, so the phase space has real physical
meaning. Discussing the issue of entropy for non-interacting particle in the phase space will
be more clear and insightful.
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a) Entropy in phase space
Let us first consider a matter particle of mass m in a harmonic oscillator potential. The
energy of a particle is the sum of its kinetic energy and potential energy

P’ 1

Where k is the stiffness coefficient of the spring. According to Newton’s second law

dv
t=F=——=—k 12.2
ma T x (12.2)
and
k = mw? (12.3)

Where w is the frequency of particle vibration.

The state of a particle is characterized by (x, p). In the (x, p) space, each point rep-
resents a state of the particle. This space is named phase space, and the motion of the

particles constitutes the trajectory in the phase space.

For each fixed energy F, the particle’s trajectory in phase space is an ellipse. According to

the definition of ellipse, we can write

2 2

P x

omE 2L
mw

=1 (12.4)

We can determine the two axis lengths of the ellipse

a=V2mE (12.5)
2F

b= 12.6
mw? ( )

According to MIP, a particle moves along an ellipse in phase space for a period, and it must
exchange with the STP an integer multiple of the Planck constant

}[pdx = nh (12.7)
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It can be seen from the geometric meaning of the integral that the integer value corresponds
exactly to the area of the ellipse

j[pda: = mab = RS (12.8)

From this we get important results
E = nhw (12.9)

This proves that every possible state occupies the same area in the phase space. This is the
most important difference between quantum mechanics and classical mechanics: The energy
levels are discrete, which means not all energy levels are allowed for real motions. In the

phase space, only discrete ellipses are possible movements, corresponding to possible states.

With this important result, we can start to count the number of possible states to de-
termine the entropy. Intuitively, for the elliptic family of phase space, the volume of the
phase space occupied by each possible E (for the sake of intuition, we are talking about
one-dimensional motion, the corresponding phase space is 2 dimensions, and therefore the
area), which is exactly The area A surrounded by two adjacent ellipses. The most important
thing is that this area A is a constant. Similarly we can calculate this constant as

A= pdx — % pdx = h (12.10)
E=(n+1)hw E=nhw

If we further consider the net effect 1 + 1+ 1+ ... = {(0) = —3 of the infinite collisions of
STP, we can get the complete result of quantum mechanics: The cnergy level of a simple

harmonic oscillator is £ = (n + 3 )hw.

b) Entropy at absolute zero

Let us first consider the entropy at absolute zero, and then discuss the entropy of thermo-
dynamics. The entropy at absolute zero must be equal to zero, according to the definition
of Boltzmann entropy, which means the entropy is the logarithm of all possible microscopic
states at the same energy. It is equivalent to say that there can be only one state at absolute
zero, so its entropy is 0.

If we look at the typical time scale of quantum mechanics, this conclusion is correct. Duc
to STP colliding at the short time scale of MIP, the wave function formed on the quantum

mechanical time scale is a pure state, and its entropy must be zero.
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Free particles in quantum mechanics can be characterized by plane waves e?*/" where
P - Z/h is called the phase factor of the wave function. In the time scale of MIP, we will
generalize this key factor.

First, in this extremely short time scale, according to Section 3.5, we generalized the momen-
tum of quantum mecchanics p to instantancous momentum ﬁz Sccond, the instantancous
momentum is not a conserved quantity. The original phase factor p'- & must be generalized
to f7 P, - dz. Third, for non-interacting particles, aka free particles, we can always choose
an inertial frame of reference with zero classic statistical velocity. Furthermore, the integral
of the random velocity through the path v on the time scale of quantum mechanics is 0.
Therefore, the contribution only comes from envelope velocity.

The number of all possible microscopic states of a particle can be characterized by its enve-
lope velocity w. Within a short time scale, different envelope velocity can represent different
possible states. We can construct entropy Within the framework of MIP, and then find the

following way to pass to the long-term scale, the result of quantum mechanics about entropy.

Based on the above three points about particles traveling a path v at the time scale of

quantum mechanics, we can generalize the phase factor in quantum mechanics to

Kizl/ﬁi-df:m“/m-df (12.11)
vy aé

All the possible state under the time scale of MIP are represented by different ¢ and I;
is a dimensionless quantity. From the conclusion of Chapter 5, the envelope velocity is an

irrotational field
Vxi=0 (12.12)
So I; does not depend on the path v, which is just a function of the endpoint. It must be
noted that entropy is a variable of state, regardless of how to reach the state.
The probability of possible state i is defined as
i — 2 (12.13)
N

Where the normalization constant

N=>) e (12.14)
i
In order to guarantee that the probability sum of various possible states equals to 1, we have
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> pi—1 (12.15)

and the probability of all possible states are greater than 0.

Within the framework of MIP and the probability of possible states on a short time scale,
we can define the corresponding entropy as

S = —Zpi log p; (12.16)

By this definition. we claim that all results of quantum mechanical entropy can be derived.

The derivation is as follows:

Obtaining the gradient on both sides of Equation 11:

VEK; = 22ty (12.17)
h
For each possible state i, the wave function ¢; will emerge on the quantum mechanical time
scale as
1k
i = —=e€™ (12.18)

VN

In every possible state, K; corresponds exactly to the original potential function R. Thus
our dcfinition of entropy is cquivalent to

S = —Z2|¢i!2log!wi| (12.19)

This is completely equivalent to the definition of von Neumann entropy in quantum me-
chanics. We choose the envelope velocity to define the probability of microscopic states,
so that the corresponding probability will match the probability from Born’s interpretation
exactly. which is the absolute square of wave functions. In this way. we guarantee that our
definition of entropy can go back to the quantum mechanical definition of entropy. The
principle of entropy increasing proved by MIP is the same principle in statistical physics.
Therefore, from the microscopic behavior of the envelope velocity in the short time scale of

MIP, quantum mechanical entropy in the long time scale is derived.

We can summarize this section: at absolute zero and within the time scale of MIP, the

entropy of matter particles is not zero, and its various microscopic states arc characterized

© 2024 Global Journals



by different envelope velocities. According to the conclusions in Chapter 5, reaching the
time scale of quantum mechanics after a long time of random collision, the material par-
ticles at absolute zero appear as a pure state wave function, and its evolution satisfies the
Schrodinger equation. Then the probability of only one state i is 1, and the probability of
other states is 0, which naturally leads to the conclusion of quantum mechanics: the entropy

is 0 at absolute zero.

c) Entropy at finite temperature

When we consider not only the quantum behavior of single particle but also the thermody-
namic properties of multiple particles without interactions, the work in the previous section
needs to be further generalized. In the first step, we generalize to the case of two particles.
The probability that one is in state i and the other is in state j is p;p;. If they are identical
particles, two probability distribution functions are the same. According to the definition

of entropy, the entropy of two particle systems is

S == Z(piﬁj) log(pip;) = — sz’f)j log p; — szﬁj log p;

L) L) L)

== pilogp; Y B — > pilogp; Y p;
i J J ¢
== pilogpi—>_p;logp,
i J

=51 +5

(12.20)

Additivity is obtained, which is the fundamental property of entropy. This can be directly
extended to the entropy of any multi-particle system, which is equal to the sum of the
entropy of each single particle. That is to say, the macroscopic thermodynamic entropy is
the sum of the entropy of each part of the subsystem. And we treat each single particle as
an independent subsystem, which is the smallest subsystem possibly. To be connected with

thermodynamic entropy, we need to introduce temperature.

The second step is to define the temperature in the MIP framework as following. We have

proved the additivity of entropy from MIP. Use this basic property to define the physical
quantity of temperature. Assuming that the energy of two subsystems is F; and Fs, the

total energy of the system E = Ey + E5 is a conserved quantity. By the additivity of entropy,

we have

S(E) = Si(E1) + S2(Es) (12.21)
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The total system is a closed system. When in equilibrium, the derivative of both sides with
respect to E; leads to
dSl dSQ dEQ dSl dSQ

0_ _ds 12.992
dB, | dB,dE,  dbB,  db, (12.22)

It can be seen that there is a physical quantity in equilibrium, which is possessed by all
subsystems equally. We call this physical quantity the temperature T, which is defined as

s 1
7 (12.23)
That is
o 1% 1 (12.24)

dE, Ty dE; T

In the third step, we introduce temperature into the definition of entropy, in order to study
the entropy of thermodynamics under the framework of MIP. Let us consider the microscopic
collision process under the MIP framework. When a material particle collides with an STP,
the material particle is in state a and the STP is in state b. After the collision, the state of
the material particle changes to ¢, and the STP state changes to d. The probability of this
process is proportional to n,np, that is, in the initial state, there arc n, matcerial particles
in state a, and n, material particles are in state b. Then we consider a reverse process
whose probability is proportional to n.ng. According to MIP, the STP collision process has
time-reversal symmetry and the material particles must reach an equilibrium state with the

STP, that is, the average number of particles in each state does not change. Then we have

NgMp — NNy (12.25)
Conservation of energy of the collision process leads to

€q + € = €.+ €y (12.26)
It can be proved that

n; = Ce™Pc (12.27)
Among them, the constant C is given by

» ni=N (12.28)
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According to the basic definition of probability theory, the probability of being in the i state

1S

N 1
v - B 12.29
Pi=7N >, e B ¢ ( )

This p; is the generalization of the probability distribution at a finite temperature. According
to the definition of temperature, it can be proved that the coefficient § must be equal to %

From this we get the entropy at finite temperature
S = —sz» log p; (12.30)

We can directly substitute the specific expression of the probability distribution p; to get

the thermodynamic entropy as

1 1 E—F
S = — —efﬁei log —eiﬁei _- (1231)
—Be; —Be;
2T S T

In this way, the general expression of thermodynamics is obtained, where the free energy of

thermodynamics reads
F=-Tlog) e /T (12.32)

And internal energy as
1
F S e/t E €;€ (12.33)

Within the framework of MIP, the energy of non-relativistic free material particles is ex-

pressed in terms of true velocity

1
e:§mV2 (12.34)
Substituting the distribution function of the true velocity of the material particles at a finite

temperature

mv?2

Q(V?) = () /26 (12.35)
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Then we can further give the definition of classical statistical velocity in the decomposition
of three velocities

v = /vq>(v2)d3v_ 8 (12.36)
mm

which shows a deeper understanding of the physical meaning of the decomposition of three
velocities. The entropy at absolute zero corresponds to the quantum envelope velocity
of material particles, while the entropy at finite temperature includes the contributions
from all three velocities. From finite temperature to absolute zero, the physical quantity
describing the system has undergone a fundamental change. Therefore, thermodynamics
cannot determine the value of entropy at absolute zero, which can be obtained naturally
under the MIP framework.

d) Comparing between entropy at finite temperature and absolute zero

In modern information theory, entropy (Shannon entropy) is a measure of uncertainty. This
basic concept is consistent with MIP. The study of the diffusion coefficient of material parti-
cles at finite temperature shows that, the uncertainty of the thermodynamic contribution of
finite temperature is much smaller than the quantum contribution at absolute zero in MIP.

MIP shows that matter particles do Brownian motion under random collisions of STP, the
most important property of this motion is

< X?>— 2Rt (12.37)
Where R is the space-time diffusion coefficient R = % Obviously, this is a result at absolute

zero, has nothing to do with temperature, purely caused by Planck’s constant.

In the framework of classical physics, the Planck constant is 0, so there is no such diffusion
coefficient, and of course there is no such Brownian motion. However, there will still be
Brownian motion caused by thermal motion. So the space-time diffusion coefficient has
two parts, one is R independent of the temperature T , and the other is related to the

temperature T.

Our goal is the principle of entropy increasing., which is the thermodynamic properties of
matter particles. How the diffusion coefficient depends on temperature T? Which part is

more important?
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The material particles do Brownian motion under the random collision of STP. According
to the estimation in Section 3.4, the most important physical parameter is the average time

interval between two collisions 7 as

T2 10" %% (12.38)

The time scale of electrons in quantum mechanics is 7 ~ 10~1¢s.Therefore, the electrons in
hydrogen atoms arc much larger than the time scale of MIP. We will explicitly construct the

average time interval 7 into the equation of motion:

dV mV
m— = ——— + F(t 12.39
== () (12.39)
We are able to get the answers to the above two questions at the same time as follows:

Multiply both sides of the equation by X, using

AXV) ., _dV
A2V _yr g x2 12.40
i BT (12.40)
We can get
md(i;v) — v = 2V pyx (12.41)
T

Taking the average of both sides of the equation, at a temperature of T' the average kinetic

energy of the particles is

1 1
—m < V?>=_kT (12.42)
2 2
Substitute
XV XV
m—d(< I >) = kT — m—< Z (12.43)
T

Combined with the initial condition X (¢ = 0) = 0, we solve this differential equation as

kTt

<XV>="—(1-et") (12.44)
m
and
1d< X?>
XV >=oo 2 © 12.45
IR 7 (12.45)
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Solve another differential equation to get

B 2Tt

<X?> (t—7(1—e"t/Y) (12.46)

This result is very important because it has both the properties wanted:

1. Under very short time scale t < 7

< X?2>= k—Tt2

— (12.47)

At this time scale, the particles are moving at a uniform linear velocity, which comes from
thermal motion 1/%.

2. More importantly, under the time scale observed in the experiment, ¢ > 7

B 2kTT
m

< X%>

t = 2Ryt (12.48)

It shows that at this time scale, the particles are diffusive. Compared with equation (12.37),
we can calculate the ratio of the diffusion caused by thermal motion to the diffusion at
absolute zero. Assuming the system at room temperature 300K, the ratio will be

— =~ 10 12.49
" (12.49)

Therefore, the results we obtained without considering the temperature effect are very good
approximations. The diffusion effect of material particles due to thermal motion can be
ignored, and the diffusion coefficient at absolute zero based on MIP calculation is very accu-
rate. In MIP, whenever considering quantum effects only, the entropy at finite temperature
can be ignored, just as in the Schrédinger equation where is no need for a term directly

related to temperature.

e) Proof of entropy increasing principle

Within the framework of MIP, we can use the definitions of entropy, combining with the gen-
eral nature of Markov process, to prove the entropy increasing principle for non-interacting

particle, both at finite temperature and absolute zcro.

S = —Zpi log p; (12.50)
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Straightforwardly, proving the entropy increasing principle means

dS

>0 12.51
= > (12.51)

Use the definition of probability

> pi=1 (12.52)

we have
dp;
=0 12.53
- (12.53)
Then the definition of entropy goes to
dpz dp; dp;
Z logp; + dt) ST logp (12.54)

If there is equal probability distribution, all p; are equal to constant
1 (12.55)
Pi=g :

which is a very useful constraint. We will use it below.

The STP collision causes the transition between different states of material particles, which

is a Markov process. For the Markov process, the following mathematical properties

dp;
- = Z(Pj — Di)9ij (12.56)
dpj
= Z — ;)i (12.57)

This property has already been used in Section 3.3 equation (3.23), which is a special case
of this mathematical property. If the probability distribution is equal, the probability no
longer changes. It is an important step to prove that the collision of STP is invariant in

time reversal, requiring the transfer matrix g to have

9ij = 951 2 0 (12.58)
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Therefore, the transition between various states is reversible on the time scale of STP colli-
sion, because the matter particle’s Brownian motion in spacetime is frictionless. The proof
of entropy increasing principle is irrclevant about the specific expression of entropy, whether
or not including the temperature T. From this microscopic reversibility, it is possible to
deduce the irreversibility of entropy on the macroscopic time scale, which is the essence

point.

With this mathematical property, we get

dsS dpZ
r = ——( pi + Z logpj
1
= _E(Z(pj — Pi)9i; logp; + Z(pz — p;)g;ilogp;)
] ij
1
=3 > (pj — pi)ai;(log p; — log p;) (12.59)

1j

If p; > p;, then logp; > log p;, which guarantees ‘fl‘f > 0.

If p; < p;, then logp; < logp;, which also guarantees Cfl—f > 0.

So the entropy increasing principle has been proved. This principle has profound significance
in physics and other scientific fields, and can be used as a criterion for irreversibility and
time flow. However, it must be emphasized that this principle is still an empirical law in
modern physics and cannot be explained from the first principle. Therefore, our results
are of great significance. In MIP, the random collision of STP can naturally generate the
fundamental principle of increasing entropy. Within the framework of MIP, we unify the
concept of entropy both at finite temperature and absolute zero and prove that both types

of entropy are never decreasing with time.

f) Why did nature choose Brownian motion?

In the previous section, we generally proved the principle of entropy increasing. Now let us
use the properties of Brownian motion to calculate the entropy of free particles quantita-
tively. From this we can see how entropy increases over time in the framework of MIP. we
taking the state label i as the particle coordinate x, then the definition of particle entropy

can be written as
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S = —/da:p(a:) Inp(z) (12.60)

With the mathematical properties of Brownian motion of free particles, we know that the
probability distribution is

1 _(:):—;1.)2

p(x)zme T202 (12.61)

Where p is the initial position of the free particle (it can also be set to zero, the result has
nothing to do with the initial position), and the variance of the particle coordinates is

o? = 2Rt (12.62)
where R is our diffusion coeflicient as
R (12.63)
2mgsT

Substituting the specific expression of the above probability distribution into the definition

of entropy, we get
S = 3(1+In(4mRt)) (12.64)

Because the logarithmic function is a monotonically increasing function, we have obtained
the specific expression of entropy increasing quantitatively. Mathematically speaking, there
are many types of random motion. Even given a mean and a variance at a certain moment

as

/da:xp(:c) =u (12.65)

/dw(m — 1)*p(x) = o? (12.66)

There are still infinitely many types of probability distribution p(x), and each probability
distribution p(x) corresponds to a specific kind of random motion, that is, there are infinitely
many types of random motion. Why does nature choose the type of Brownian motion due
to STP randomly colliding with material particles? There is a good answer to this question
under the framework of MIP: when a material particle chooses Brownian motion, its entropy
happens to be the largest, which is greater than any other probability distribution p(x). The
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proof is given as following. According to the definition of entropy, under the two constraints
of mean and variance, the functional form of p(x) is determined so that S can be maximized,
which is a variational problem in mathematics. With two constraints, we introduce two

Lagrange multipliers Ay and A as

r-f O; pl) In(p(2)) d — Ag (1 -/ :ﬁypm d:c> A (02 -/ O:o p(a)(@ — p)? dx)

(12.67)
Let its variation be 0 as
0L = / op(z) (In(p(x)) + 1 + Ao + Az — p)?) dz =0 (12.68)
Which leads to
pla) = e Mot AW (12.69)

Substituting two conditions of constraints. we can determine two Lagrange multipliers to

get the final result as

1 (z—p)?

p(z) = We_Tor (12.70)

This happens to be the probability distribution of Brownian motion. Q.E.D.

Substituting p(x) into the definition of entropy, we get
S = (1 +1n(270?)) (12.71)

At any given moment, choosing this special random motion precisely maximizes the entropy
of material particles. This random movement is the most disorder and unpredictable. We
can clearly say that STP randomly collides with material particles, so that the material
particles choose Brownian motion, which is not accidental at all. Furthermore, with time

evolving, we have
o? = 2Rt (12.72)

The entropy of material particles increases monotonically with time until reaching the relax-
ation time of the system. At the relaxation time, the system reaches an equilibrium state,

which is the state of maximum entropy. The entropy no longer increases.

© 2024 Global Journals



g) Summary

Entropy is a concept of fundamental importance in physics and has significant applications in
many fields of physics. The concept of entropy is introduced because of its special properties,
the most important of which is the law of entropy increasing. However, it must be noted that
the law of entropy increasing is still an empirical law in the current framework of physics.
This law is summarized from countless expericnces in the recal world, which cannot actually
be proved from the first principle. It can be clearly seen from the mathematical definition
of entropy that entropy depends on the probability of each state. Therefore, entropy is a
characterization of random events. The modern physics framework does not fully understand
the origin of the random motions of microscopic material particles. The MIP proposed in
this article fundamentally explains the reason why material particles move randomly, that
is, the random collision of STP. In this new picture, we go beyond the framework of modern
physics and are able to provide a proof of the law of increasing entropy. This key proof
is extremely important for the concept of entropy, and is equally important for the MIP
proposed by this article. Proving the law of entropy increasing under the MIP framework is
in itself a strong support for MIP. At the same time, in the process of proof, we discovered
the underlying reason why nature chooses material particles to perform Brownian motion.
This special type of random motion has many wonderful properties, which is not only the
cornerstone of the microscopic explanation of quantum mechanics, but also the root of the

second law of thermodynamics.
XIII.  SUMMARY

Starting from the fundamental concept innovation of statistical mass, this paper proposes
MIP: material particles will be subjected to random collision of STP’s which is ubiquitous
in spacetime to make frictionless Brownian motion. The change of the action of material
particles in cach collision is integer multiple of Planck constant h. From MIP, we can prove
all the important results of quantum theory. The quantum theory obtained within the
framework if MIP is fully compatible with the existing quantum theory. The advantage of
this new framework is that it does not require the introduction of additional wave function
assumptions, and is able to derive the Schrodinger equation directly. In particular, the
concept of wave pack collapse is not required to be introduced under our MIP framework.
The Heisenberg uncertainty principle no longer has a fundamental position but a natural
inference under the MIP framework. From the statistical uncertainty between inertial mass
and spacetime diffusion coeflicient, the most basic coordinate momentum uncertainty rela-
tionship of quantum mechanics can be derived. Therefore, it is proved that the wave-particle
duality is a property exhibited by the STP colliding particles under the MIP framework.
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Furthermore, we apply MIP to quantum measurement problems, and have a new break-
through interpretation of the EPR paradox problem that has confused physics for nearly
a century. The STP colliding matter particles is a zero-spin scalar particle without mass.
According to MIP, the topological properties and dynamic properties of STP can explain the
nature of photons, and thus naturally obtain the complete electromagnetic theory and all
important properties of charge. More importantly, the classical electromagnetic theory we
have obtained is completely applicable in the microscopic world. Combined with Brownian
motion at the underlying level of the microscopic world, classical electromagnetic theory can
prove that the accelerated motion of free electrons and electrons outside the nucleus do not
cause electromagnetic radiation, thus truly solving the problem of atomic stability for the
first time.

Furthermore, from the vortex structure of spacetime, we obtain the origin of the spin and
the relationship between spin and mass. Going back to the 2+1d vortex when we investigate
the electromagnetic fields in 3+1d spacetime, we prove the strong constrain on the number
of generations of charged leptons, at most three generations.

Duc to the random collisions between STP and matter particles, matter particles arc able
to behave exactly as requiered by the postulations of quantum mechanics, which shows that
STP is the supervisor and shepherd for all the microscopic behaviors of matter particles,
MIP also creates the foundation for further investigation on the completeness problem of
quantum mechanical descriptions.

Last but not least, MIP requires a novel massless scalar particle STP. The random collision
between STPs and muons is the crucial step beyond standard model. Our extension of stan-
dard model is minimal, which only introduce on free paramecter decribing the interaction
strength between STPs and muons, then we are able to explain two key experiments of muon
simultaneously. By thorough calculations of corresponding Feyman’s diagrams, the contri-
butions from random collisions between STPs and muons explain the anomalous magnetic
moment of muon and its lifetime excellently, which solve a world class puzzle about the
anomalous magnetic moment of muon, and give a self-consistent explanation to the lifetime
discrepancy of muon at the same time. Recent experomental results from FermiLab are the
most precision verfication of MIP, which guarantee the correctness of MIP and the advan-
tages over other alternative theories. Finally, starting from MIP, we produce the entropy of
material particles at the microscopic level, establish the corresponding concept of entropy at
absolute zero and unify the entropy at absolute zero and the entropy at finite temperature.
Furthermore, we prove the principle of entropy increasing in the non-interacting particle

systems.
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In summary, MIP is the origin of quantum mechanics. MIP is able to revise standard model
at minimal cost to explain the anomalous magnetic moment of muon, which provides a whole

new framework to research phenomena beyond standard model.

AprPENDIX A: BROWN MOTION AND MARKOV PROCESS

When the displacement of the material particle X (t) satisfies the following conditions, we

call the material particle doing Brownian motion:

1.X(0) =0.
2. On any finite disjoint interval set (s;, $; + t:), the displacement of the particle is X (s; +

t+) — X (s;) , which are random variables that are independent of each other.
3. For each s > 0,t > 0, X(s +t) — X(s) obeys the normal distribution N(0,¢).

For each constant a, the process X(t) + a is called the Brownian motion starting from a.
For the Brownian motion that is physically free of friction, we call it the Brownian motion

in this paper.

Consider any past set of times (--- ,po,p1), any "current time” s, and any ”future time” t,

all of which are within the range of X, if any
<Py <p <8 (13.1)

Then the Markov property is established, and the process is a Markov process, but only if:

PriX(t) = a(t)] X(s) =a(s), X(p1) = a(p1), X (p2) = x(p2). - - -]

= Pr[X(t)=a(t) | X(s) = z(s)] (13.2)
Set up for all time sets. Then calculate the conditional probability

Pr(X (1) = 2(t) | X(s) = 2(s). X(p1) = 2(p). X (p2) = 2(p2),...]  (133)

Future state is independent of any historical state and is only relevant to the current state.

In summary, the Brownian motion studied in this paper is a Markov process.
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AprPENDIX B: DECOMPOSITION OF RANDOM VARIABLES

In the Langevin equation, the true velocity of particle motion V contains three parts: the

classic statistical velocity ¥, quantum envelope velocity @ and Gaussian noise 7/

We do not consider the impact of classic statistical velocity. Then the random motion of
the particles will be determined by the quantum envelope motion and Gaussian noise. The
fact that we neced to prove is that we can distinguish the quantum cnvelope motion # in
the strict mathematical differential sense. The quantum envelope motion corresponds to the
smooth continuous part of the random motion, and the Gaussian noise corresponds to the

continuous non-differentiable part of the random motion.

First, for any random variable r(z, t), if a smooth function f(x,t) is superimposed, the result

is still a random variable. which is a random variable, as
w(z, t) = r(z,t) + f(x,t) (13.4)

But if r(x,t) or w(x,t) has a finite order autocorrelation association, then theoretically we
can strictly distinguish w(z,t) and other two random variables of r(x,t), which is:

(r(zy,t1)r(x2,ta) - 1(Xn, ) = Ful@,t), mod(n,N)=0 (13.5)
(r(x1,t1)r(ze,t2) - (T, tn))r = 0, mod(n, N)#£0 (13.6)

Then there is
(w(zy, t1)w(xg, ta) - w(xn, ty) - w(Tph,tn))r #0, n>N (13.7)

Therefore, it can be strictly distinguished mathematically. In the case we considered, Gaus-

sian noise ¥ has a second-order correlation
(vi(t)v;(t) = Qd; j6(t — ') (13.8)
And all odd-order associations are zero
)y =0

So obviously

@(t) = T(t) + #(t)

The odd-order correlation is not zero. So you can strictly distinguish between w(t) and 7/(¢).
Duc to the MIP, there is only onc kind of Gaussian noisc, and there is no other noisc source.
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So continuous functions other than noise are smooth and differentiable functions. So ¢ is a

smooth function.

AprrENDIX C: ADDITIONAL PHYSICS EXAMPLE witth THREE SPEED
DECOMPOSITION

The superposition of orbitals and the formation of chemical bonds, which are common in
chemistry, involves quantum superposition states. In the simplest case, the ground state of
the hydrogen atom and the first excited state are superimposed with equal probability as

U(r,t) = Yrooe” 7+ hygoe R (13.9)

Where Fy; = —13.6ev, Fs = —13.6/4ev = —3.4ev, the wave function of the ground state of
the hydrogen atom and the first excited state are

1

Tad

Y100 = e /e (13.10)

e /21— 1 (13.11)

Dano = 1
200 = 53 g

Where a is the Bohr’s radius @ = 0.529 x 10~ 19m.

With the Euler formula, we can write the superimposed wave function as
’lﬁ = [wloocOS(Elt) + wzoocOS(EQt)] — i[[wloosin(Elt) + ’lﬁgooSi?’L(EQt)] (1312)

From the real and imaginary part, the two potential functions R and I of the superposition
wave function can be further determined. It is found by equation (5.34) and (5.35) that the

electrons u and v are not zero in this state.

This physics example is not a special case, and has general physical meaning. When the
quantum state has definite energy, its classical statistical velocity v must be zero. Generally
speaking, the particle is in the superposition state of the energy eigenstate, and its three

speeds are not zero which has clear physical meaning.

ArPENDIX D: FrRom MIP 1O THE UNCERTAINTY PRINCIPLE

We believe that the uncertainty principle comes from the kinematic equation of stochastic
spacetime motion, which is rooted in the non-differentiable motion path, i.e. the particle

coordinate Z(t) derivative of time dz/dt does not exist. Therefore, it must be noted that
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the particle’s momentum p'= mdZ/dt cannot be well defined. The momentum is defined as
follows

p=mDz =mv+ mu (13.13)

Kinematic equation

i - RYP (13.14)
P

For the sake of simplicity, the following discussion uses only one component in the x direction,
and all vector equations become equations of one component. For any random variable O,
the statistical average is < O >= f Op(z)dz. Multiplying both sides of the equation by p

and integrate x, we can get the r and wu, covariance
oz, uz) =< (z— <z >)(ug— < ugy >) >=—R (13.15)

The covariance represents the total error of two variables. which is different from the variance
that only represents the error of one variable. If two variables change in the same directions,
then the covariance between two variables is positive. If two variables change in opposite

directions, the covariance between two variables is negative. For any two real random
o(A,B)| < o(A)o(B), which leads to

variables A and B, there is the Schwarz inequality
o(x)o(ug) =R ="n1/2m (13.16)

The statistical definition of uncertainty is

o(z) = V<a2>— < >? (13.17)

o(uy) = /< u2 > — < uy, >2 (13.18)

So far we have proved the uncertainty relationship between the position of random spacetime
moving particles and the fluctuation speed. Further, if the uncertainty of momentum has
two parts of contributions

a%(p) = m*(o?(v) + o%(u)) (13.19)

That is, o(p) > mo(u), the uncertainty of the position and the fluctuation speed can be
obtained.

ag(x)o(ps) = h/2 (13.20)
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The proof of our paper interprets Heisenberg’s uncertainty principle as the uncertainty re-
lationship between random spacetime moving particle position and fluctuation speed.The

random spacetime motion has no friction and no irreversible dissipation.

The uncertainty of the fluctuation speed is entirely from spacetime fluctuations. According
to Heisenberg’s original statement, the measured action inevitably interferes with the state
of the particles being measured, thus creating uncertainty. Later that year, Kennard gave
another statement. The following year, Herman also obtained this result independently.
According to Kennard’s statement, the uncertainty of position and the uncertainty of mo-
mentum are the nature of the particle, and cannot be suppressed below a certain limit,
regardless of the measured action. Thus, for the principle of uncertainty, there are two
completely different interpretations. Landau believes that the two interpretations are equiv-
alent, so one expression can be derived from another expressions (Ref. quantum mechanics
of Landau). However, in the latest experimental progress, Japanese scholars published on
January 15, 2012, the empirical results of the Heisenberg uncertainty principle. They used
two instruments to measure the spin angle of the neutron and obtained a smaller measure-
ment than the Heisenberg limit, which proves the measurement interpretation by Heisenberg
is wrong. However, the principle of uncertainty is still correct, because this is the quantum
nature of the particle.

The derivation process of this paper has nothing to do with the measurement theory, and
it has nothing to do with the internal properties of the particles. It is believed that the
uncertainty principle is rooted in the fluctuation of spacetime. Under the non-relativistic
framework, spacetime fluctuations are only related to the mass of the particles. The mass

of a particle is the only perceptible property of the particle in spacetime.

ArPENDIX E: SELF [somorPHISM ON DIrRECT PrODUCT SPIN CLUSTERS

We hope to prove the following conclusions in this appendix:

Theorem 2: Given any topological excited state deformation: A : A @ Ag — A @ Ag,
where A For automorphism mapping, Ay, Ar represent the left-hand spin cluster and the

right-hand spin cluster, respectively, and A is the vector map.

Proof: First of all, from the symmetry of the spin structure, it is not difficult to know that
we only need to prove arbitrary automorphism: A : A;, — A, Both are vector maps. This
is because if we can determine that A is a vector map, we can get it through conjugate

expansion: A:A, ®@Ar— A ® Ap for vector mapping.

To prove that any automorphism: A : Ay, — A is a vector map, we need to consider
the model on the left-handed spin sector, which is corresponding to the Clif ford algebra.
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Proposition 1.3.2 by [45] It can be seen that for the finite form Clif ford algebra, the

following forms are isomorphic:
Cly, =Cl ®... ® CLi® Cl}... ® CIj.

Among them, the number of Cl; corresponds to r, and the number of Cl corresponds to s.

From the theorem 1.5.4 of [45], all Clif ford K— means that p can be decomposed into

straight sums of irreducible algebra representations of the following form:

P=p1D...D Pm.
The feature subspace W; corresponding to p; is the smallest subspace.

In additions, by the Bott cycle law theorem [45|, we can get the algebraic representation
of all Cl,,, (m = 1,...8), and the representation follows the indicator m Repeated with a

period of 8. That is: we can get the algebra of any Cl,, as follows:
ClL=C, Cly=H, Cls=HoH, Cl, =H(2),
Cls = C(4), Clg =R(8), Cl; =R(8) ® R(8), Cls = R(16). (13.21)

For any combination of the above forms, the straight and broken parts p; Can be split into

direct product form:

Cly. = Cl; ®...® Cly ® Cl;..» CL.

The automorphism mapping between any part of the above direct product form can be made
by Cl; = C,...Cls = R(16) Algebraic combination between parts. Since the above parts are
all vector spaces, the automorphism must be a vector mapping, that is, the automorphism
of p; must correspond to the matrix form.

In addition, from the algebraic decomposition process described above, it is not difficult to
know that the homomorphic mapping between all corresponding different sub-blocks is also
a vector mapping. Finally, we will be p;, ¢ = 1,...8 All of them are combined together in a
straight form, and we can get the automorphism A : A; +— Ay when 7 = 1,...8 for vector
mapping. When the indicator ¢ is greater than 8, by the Bott cycle law, we can still get
the automorphism mapping by the above process. A is the vector map. The conclusion is

proved.
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ArPENDIX F: FieLp THEORY CALCULATIONS FOR FERMIONIC LOOP INTEGRAL

We consider the following Fermion loop momentum integrals

/% — in?2(—p?) W22 Gy ny), Dy = —(k+p)?, Doy=-k* (13.22)
Noting that in the denominator, Dq, Dy should actually have an infinitesimal analytic con-
tinuation (—:07). But for the sake of simplicity, we don’t explicitly write it out. After
analysing the continuation, we need to consider the contribution of p?> < 0, and the power
contribution of —p? can be easily obtained from dimensional analysis. In fact, what needs
to be calculated now is the dimensionless function G(n1,n9); to simplify the calculation,
we can let —p?> = 1. When n; < 0 or ny < 0, the score can be strictly calculated and
G(ny1,n2) = 0 can be obtained.

Using Wick rotation and a parameterization, we can rewrite G(ny,ng) as:

w42 k+p)? 2 1 1 d
G(ni,ng) = W/e_al( +p)"—azk al' T an? T T dag dag dk (13.23)
Let
k, — k + Lp’
a1 + o
We can get

—d/2 r 1 ]
G(’)’Ll,TLQ) — W /exp _% 06711171063271(1061 daQ/e—(a1+a2)k ddk‘
e T (13.24)

1 o —d/2 ni—1,_mno—1
_ _ n M2 dayg das .
T ()T (22 /exp ot s (a1 + a2) Qs Qg Q1 a0

Using the substitution ay = nz, as = (1 — x), the above formula can be rewritten as

1 1 x
G _ ni—1 1 — n2—1d / —nz(l—x) —d/2+n1—|—n2—1d
) = i Jy A e "
N ['(—d/2 + ny + no) lxd/Q—n2—1<1 _ )2l (13.25)

I'(n1)T(n2) 0
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The integrand is an Euler B function, so we can get the final result

F(—d/? +ny + ng)P(d/Q — nl)F(d/2 — ng)

G = . 13.26
(1, m2) T(ny)D(n2)T(d — ny — 1) (13.26)
For all positive integers n; » they are proportional to
201 (1 +e)?(1 —¢)

The scale factor is a rational function of d.

Noting that at k — oo, the denominator part of (13.22) behaves as (k?)™1 "2 .| Therefore,
this integral is divergent when d > 2(n; + ns).
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e  Paper title should be in one column of font size 24.

e Author name in font size of 11 in one column.
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d) Anintroduction, giving fundamental background objectives.

e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit
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f)  Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
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Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.

i)  Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also
be summarized.

j)  There should be brief acknowledgments.
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FORMAT STRUCTURE

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to
published guidelines.

All manuscripts submitted to Global Journals should include:
Title

The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with
spaces), names of the authors and co-authors, and the place(s) where the work was carried out.

Author details
The full postal address of any related author(s) must be specified.
Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval,
mining, and indexing.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list
of possible keywords and phrases to try.

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a
research paper?” Then consider synonyms for the important words.

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases,
the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

PREPARATION OF ELETRONIC FIGURES FOR PUBLICATION

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent
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MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). Please give the data
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and
with a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the
color fee after acceptance of the paper.

Tirs FOR WRITING A GOOD QUALITY SCIENCE FRONTIER RESEARCH PAPER

Techniques for writing a good quality Science Frontier Research paper:

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of science frontier then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind dafter intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
guotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings.
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A
good quality research paper format is essential because it serves to highlight your research paper and bring to light all
necessary aspects of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e Submit all work in its final form.
e Write your paper in the form which is presented in the guidelines using the template.
e Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general
guidelines.

To make a paper clear: Adhere to recommended page limits.
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Mistakes to avoid:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

e Use paragraphs to split each significant point (excluding the abstract).

e  Align the primary line of each section.

e  Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important
statistics) are just as significant in an abstract as they are anywhere else.

(ol olNe]

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

0 Explain the value (significance) of the study.

0 Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

0 Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

O Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.
Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

O Report the method and not the particulars of each process that engaged the same methodology.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.
Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

O Resources and methods are not a set of information.
O Skip all descriptive information and surroundings—save it for the argument.
O Leave out information that is immaterial to a third party.
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Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.

Content:

0 Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

0 Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.

0 Present a background, such as by describing the question that was addressed by creation of an exacting study.

0 Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

0 Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or
manuscript.

What to stay away from:

0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.

0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results
that you have, and take care of the study as a finished work.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.

0 Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.

0 One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go
next? The best studies unlock new avenues of study. What questions remain?

0 Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

THE ADMINISTRATION RULES
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS

decision of Paper. This report will be the property of Global Journals.

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXI

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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