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Speed and the Speed of Light, Density, Change,
and Absolute Zero-Motion and Change in the
Principles of the Philosophy of the Cosmic Origin

Samo Liu

ABSTRACT

Speed is a physical concept that describes the motion and change of matter. It refers to the distance
traveled by matter per unit of time and the rate of structural change in existence over time. It relates
to the three-dimensional spatial coordinate system and is a physical unit associated with time and
space. It represents human-created physical knowledge and information that “materializes” space
and time (Materialization), serving as a necessary condition for studying physics, the motion and
change of matter, and as an important unit in the philosophy of matter and a key reference indicator
in the philosophy of the cosmic origin.

The existence and change of position and structure are necessary indicators in the philosophy of
matter and physics, and serve as causal-logical reference indicators in the philosophy of the cosmic
origin.

Density is the physical unit of matter or energy’s existence in three-dimensional space — the amount
of matter—energy—existence per unit volume. It relates to the three-dimensional spatial coordinate
system and describes the structure and form of space and the existence within space. It is
human-created knowledge and information resulting from “materializing” space, representing a
necessary condition for studying physics and the existence of matter, an important indicator in the
philosophy of matter, and a key reference in the philosophy of the cosmic origin. Density is
independent of time and describes only the structural distribution of matter or energy in space.

The speed of light and absolute zero are theoretical limits discovered in physics- units in Einstein’s
theory of relativity, Kelvin’s “theory of absolute zero,” as well as optics, electromagnetics, quantum
mechanics, and thermodynamics (Samo Liu, 2024i). They are important knowledge and information
in the philosophy of the cosmic origin.
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This article interprets Aristotle's Physics and deduces that mechanics can be the theory of relativity of
"existence".

Keywords: motion, change and speed; density, structure and existence; speed of light and absolute zero;
matter and non-matter; perception of existence; "physics".

Author: China Occupational Safety and Health Association, Beijing, China.

| LITERATURE REVIEW

In the history of the philosophy of science, Newton and Leibniz- philosophers of science who seriously
contemplated the concepts and origin of space and time- disputed the notion of absolute space. Their
debate is famously recorded in The Leibniz—Clarke Correspondence.

Newton proposed the concept of absolute space. Leibniz, from the perspective of defending God,
opposed it; paradoxically, Leibniz ended up proving the concept of absolute space (Leibniz, 1996; Samo
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Liu, 2021c). In The Leibniz—Clarke Correspondence, Clarke described absolute space in many ways-
“supra-world space,” “space without bodies,” “space as a property rather than an entity,” and so forth.
Leibniz, in just one sentence, scientifically proved the existence of absolute space: “Let me show you
how I prove it - space is something absolutely uniform; if there were no objects placed in it, one point
in space would be absolutely indistinguishable from another” (Leibniz, 1996, p.18).

” «

Academia has long believed that Leibniz opposed absolute space, but a careful reading of his works
reveals that he did not deny it. Rather, he debated with Newton and Clarke on what absolute space is.
In doing so, he supplemented Newton’s incomplete account and even proved its existence.

Without matter, there is no position or distance for matter to exist in, no temporal process or structural
form of existence, and naturally no speed of matter’s motion. This is a fundamental principle of the
cosmic origin, demonstrated in the Newton—Leibniz debate.

In Newton and Leibniz’s era, electromagnetics, thermodynamics, relativity, and quantum mechanics
had yet to emerge. The divine act of creation was conceived only in terms of matter. Where, then, was
the “divinity” of matter’s creation? They did not have the knowledge or information to answer this.
From his theological stance, Leibniz argued that God exists in that place where there is no matter, no
material distance, and no material time. Since this divine nature was unknown, he cautioned against
speculating lightly on the matter. Unfortunately, before the debate concluded, Leibniz passed away,
leaving his reflections to later generations.

Einstein’s theory of relativity tells us that matter is created from the “divinity” of light and the speed of
light. It also teaches that matter — and all existence — exists in time with a “density” structural form
and moves and changes under the name of “speed,” with the ultimate limit of speed being the speed of
light — a truth of physics. Einstein’s message is not about “reversing spacetime,” but about the way
existence changes in form and process within spacetime. This profound insight compels us to
reconsider the concept and origin of “time and space” (Samo Liu, 2025g).

Quantum mechanics tells us that matter is created from the “divinity” of particles, quarks, fermions,
and bosons — a divinity already scientifically proven. It also tells us that this divinity has wave—particle
duality, uncertainty, and entanglement when creating matter.

We do not yet know what kind of “divinity” creates particles and quarks, but physics has discovered
dark matter and dark energy — forms of existence that conform to thermodynamic principles and are
not at absolute zero.

Lord Kelvin’s "theory of absolute zero" tells us that the lowest possible temperature at which all change
in matter and existence ceases is absolute zero (0 K, —273.15 °C). At this state, density and speed do not
exist — the minimal limit of matter and existence’s motion and change. Later, the Planck temperature
set the upper limit for matter’s motion and change — the universe’s highest temperature, 1.4 x 1032 °C,
where particle energies approach the Planck energy (2 x 10° J) and corresponding wavelengths shrink
to the Planck length (1.6 x 10735 m).

By the same logic, the speed of light is the upper limit of matter’s motion, while zero speed and zero
change correspond to the lower limit — absolute zero.

The principle of the cosmic origin tells us: heat is not a force but a human-created physical concept-
something perceived and sensed by “human beings,” “matter,” and “existence,” expressing the motion,
Change and Balance of “existence.” Absolute zero, the Planck temperature, and the speed of light are
fundamentally equivalent in origin — representing "zero" and "infinity" of existence (Samo Liu, 20241i)
- a proposition for academic discussion and verification.
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Humankind has also discovered the principles of electromagnetics, revealing that all matter and
existence have structured forms with Yin—Yang structural states. Electromagnetic waves are light waves
at the speed of light, and all energy can be expressed in terms of electromagnetic and thermal energy.

For example, space without matter or material energy — “Wu JiG4k” (Infinite and One, yuanyist—) —
is a binary Yin—Yang state, alive, and can be called an electromagnetic (Yin—YangfH[H) state. Under
the divine influence of mechanics, the universe enters a “Tai JiAX#&” Yin—Yang form of "Energized
matter" and “materialized energy, ” still a living electromagnetic (Yin—Yang[H[H) structure.

Science has discovered theories such as the Big Bang and black holes, all of which point to the existence
of a "divinity" creating the “Wu JiEt” and “Tai Ji K4k of the universe, generating the knowledge and
information of known existence. Whatever logical framework is applied, “divinity” can be expressed
through “physical mechanics.” The principles of such mechanics are the principles of the Yin—Yang
perception of all existence and the living universe — existence has perception, and mechanics is the
theology of the cosmos (Samo Liu, 2024i; 2024h; 2024g).

This principle can be logically found, via dialectical materialism, in Taoist philosophy, Buddhist
philosophy, and the ancient Greek philosophical thought on the cosmic origin. The knowledge and
information created through the human principles of cosmic origin and the philosophy of matter can
already form a self-consistent system. I have written many articles on this and call upon the academic
community for discussion (Samo Liu, 2025f).

Mach was a great physicist. He refuted Newton’s proof of absolute space by pointing out its weaknesses
and raised doubts about the concept of absolute space. Mach’s opposition was valid, but it could not
prove Newton’s absolute space to be wrong. Newton, using the (mathematical) physical principles of the
philosophy of matter, argued that space without the existence of matter inevitably leads to
contradictions — a point already proven by Leibniz. Leibniz’s proof of absolute space did not address
Mach’s objections.

Mach authored The Science of Mechanics: A Critical and Historical Account of Its Development (Ernst
Mach, 2014). From studying this work, it appears he was a mathematical formalist who regarded the
universe in a mechanical way, treating matter and existence as a kind of “lifeless being.” Mach was a
staunch materialist, and there is no evidence that he explored or studied the concept and origin of
space and time. His thinking, however, influenced Einstein.

For reasons unclear, academia came to regard absolute space as refuted. The deeper roots likely lie in
post-Aristotelian philosophy, where the universe was “assumed” to be material — making space
without matter unimaginable. Yet the achievements of thermodynamics, relativity, and quantum
mechanics compel humanity to imagine space and time without matter, in order to reflect on the
origins of the universe and of humanity (Liu Hongjun & Samo Liu, 2020; 2021a).

This paper discusses the fundamental principles of motion and change in the cosmic origin from the
perspectives of speed and the speed of light, density, and the two “relativities” of absolute zero, as well
as considering the “relativity” of electromagnetics, the strong force, and the weak force.

The discussion focuses on the scientific—philosophical ideas of Newton and Leibniz and on Aristotle’s
Physics. The philosophical foundation lies in the cosmic origin thought of Taoist philosophy, Buddhist
philosophy, and ancient Greek philosophy, combined with dialectical materialism and modern
scientific philosophy. The scientific knowledge base draws from modern physics, modern science, and
mineral processing.
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ll.  DISCUSSION

Speed and density are the main topics of this paper. They represent the form and process of matter,
energy, and all existence, reflecting the change and movement of “existence” in its process of being, in
both form and position.

Change is the theme of existence. It symbolizes the phenomenon of life within the process of existence
and the innate faculty of perception; motion is an objective form of the change of matter.

“Changing existence” belongs to the yang aspect; in physics, it is described as matter and energy,
including the possible existence of dark matter and dark energy discovered by physics. The origin of
change in yang existence is governed by the yin “mechanical divinity” — a form of causally conditioned
governance — which is referred to as information (Samo Liu, 2024a; 2024b).

Mechanics is the mutual relationship of “perceiving” and “being perceived” within the process of
existence. This “process” has been depicted by humans using language, text, numbers, and natural
phenomena of the solar system, and is called a “unit of time.” Time may be the process by which
existence perceives mechanics; all mechanics can be described by thermodynamics (Samo Liu, 2025¢).

The forms of existence have been depicted by humans as spatial forms — for example, the material
world is three-dimensional space, while the non-material world may be zero-dimensional or
non-three-dimensional (Samo Liu, 2021a; 2021b; 2021¢).

Speed is, in the conventional expression, the change in position/distance and structural form of matter
per unit of time. This is the expression physics must adopt for study and representation — but it omits
much.

For instance, at the macroscopic level, we overlook the fact that the energy state of matter as mass is
constantly changing during motion. At the microscopic level, we treat the existence of matter as lifeless
and fixed, whereas in reality this “material existence” is constantly changing in the perceptual process
of microscopic thermodynamic time. This change is not purely a physical concept but a
“physical—-chemical” concept — a concept of the cosmic origin and of the “principle of relativity.”

Density is the amount of matter and energy within a unit of space. This unit does not require time; time
can be ignored. We may regard this structural form of matter and energy’s existence as instantaneous
or fixed — a “lifeless” existence. However, this is a theoretical form that can be treated as a real form,
yet in reality it is always subject to the principle of relativity of “absolute change.”

In physics, there is a great unit for time change — the mathematical unit At. Using conventional time
units — years, months, days, hours, minutes, seconds — we compare the length of processes. However,
if observed with Planck time, this time description is extremely large; if observed with the cosmic time
unit of a “kalpa#}),” it is extremely small.

Similarly, for length, we commonly use meters, decimeters, centimeters, and millimeters to compare
AL. Observed at the Planck scale, these are huge; observed in cosmic length units such as light-years or
parsecs, they are tiny.

The durations of such processes and the magnitudes of such lengths are constantly changing at every
stage of existence. Therefore, at each stage, a zero-coordinate system must be established to compare
relative changes. In various coordinate systems, there are beginnings and endings to the changes in
form and process.

Speed and the Speed of Light, Density, Change, and Absolute Zero- Motion and Change in the Principles of the Philosophy of the Cosmic Origin

©2026 Great Britain Journals Press



(© 2026 Great Britain Journals Press

Their origin lies in light and absolute zero, and they ultimately return to light and absolute zero. All
"changing existences" in the universe- whether dark energy, dark matter, particles, quarks, molecules,
atoms, matter, or even humanity- share the same concept and fundamental principle of the cosmic
origin.

Next, in accordance with the dialectical materialist principles of the philosophy of science, we will
reflect on Newton and Aristotle’s discussions of these matters, reconsider the relativities of various
mechanics, and discuss these questions in connection with the cosmic origin thought in Buddhist
philosophy, Taoist philosophy, and ancient Greek philosophy.

2.1. Discussion 1: Existence, Perception, and Sensation

The question of sensation is not discussed in this paper. Sensation is an innate faculty universally
possessed by humans, and in fact, it is a natural endowment universally possessed by cellular matter.

The question of perception, however, is one that academia should attach great importance to and
discuss seriously.

From the human perspective, discussing the issue of self-perception can find systematic methods and
answers in the cosmic origin thought of Buddhist philosophy and Taoist philosophy. Likewise,
traditional medicine and cultivation practices of different nations and ethnicities can also be used to
discuss human self-perception — for example, traditional Chinese medicine and Qigong in China.

The quieter the environment, the easier it is to access human self-perception; human sensation will
influence human perception. Even ordinary matter without sensation, whether in material or energy
form, has perception of its own existence.

The perception of existence can be proven by the existence of “existence” itself, by the motion and
change of existence, and by the process of existence. All forms of existence — whether
zero-dimensional, non-three-dimensional, or three-dimensional — may experience the process of
existence as a comprehensive perception of various forces, ultimately reflecting the thermodynamic
balance and cycles of all forms of “existence.”

Such “existence,” whether dark matter, dark energy, particles and quarks, molecules and atoms, or cells
and human cells,Even planets and galaxies, is the totality of matter and material energy responding to
and changing in perception of various “forces.”

Gravitation is the perception between matter or material energy that possesses “mass.” This perception
has formed the superclusters, galaxy clusters, and galaxies of the material universe, creating the Milky
Way and the Solar System, whose present motion and stability have been utilized by humankind’s
ancestors to establish the system of process units — years, months, days, hours, minutes, seconds. The
creation, existence, motion, and change of matter or material energy possessing “mass” are processes of
thermodynamic motion, change, and equilibrium.

Gravitation exists only in the presence of “mass.” The highest motion speed of matter is the speed of
light, the highest thermal energy is the Planck temperature, and the lowest thermal energy is absolute
zero. Beyond this range, gravitation does not exist, because “mass” does not exist, and thus perception
between masses does not exist (Samo Liu, 2024i).

Electromagnetism is the perception between the yin—yang structures of matter or material energy. It is
unrelated to material mass, but depends on the electric nature of the existence’s structure, the polarity
of electric charges, and the position of those charges. The medium of yin—yang structural perception is
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the light wave. Both material and non-material existence possess this endowment, which conforms to
thermodynamic principles, and it is the force responsible for the creation, existence, change, mutual
repulsion, and mutual generation of matter (Samo Liu, 2024i).

The strong and weak forces are structural perceptions between particles and quarks. Such perceptions
both grant matter “mass” cohesion and enable the yin—yang dual functions of radioactive decay. In the
formation process of material “mass,” they exhibit wave—particle duality, uncertainty, and
entanglement, all of which conform to the principles of thermodynamic motion, change, and
equilibrium. Their creation and existence can have non-material zero-dimensional forms,
“non-material” one-dimensional lines, two-dimensional membranes, or material three-dimensional
forms (cf. M-theory). They may or may not form atomic “mass,” depending on thermodynamic
principles and on the yin—yang “causal” perception between particles and quarks. The description of
their forms can use the Planck length (Samo Liu, 2024i), and the description of their processes can use
Planck time.

The forms and processes of dark matter and dark energy are currently unknown and require further
theoretical and experimental study in quantum mechanics. However, their principles should conform
to the thermodynamic principles of the cosmic origin — perhaps they are the thermodynamic principle
itself.

Thermodynamics is the comprehensive description of the creation, existence, change, balance, and
cycles of all existence in the universe; it is the foundational principle of the cosmic origin.

Through the discussion and analysis of perception in “existence” throughout the universe, we can
conclude: Einstein’s theory of relativity does not describe the curvature of spacetime, but rather the
“relative” motion and change of existence — particularly of the “existence” of material mass — in space
and time. It is also a description of the thermodynamic “absolute” existence and change of both
material and non-material existence.

Therefore, Einstein’s relativity of mass—motion and the Kelvin—Planck thermodynamic relativity are
the two fundamental relativities of the motion and change of existence in the universe (Samo Liu,
2024i).

By this logic, electromagnetism, the strong interaction, and the weak interaction should also have their

own physical “principles of relativity.”

2.2. Aristotle’'s” Physics” (Aristotle, 2019)

Aristotle’s Physics is a work that studies origins, causes, and principles.

There are many versions of the Chinese edition of "Physics", totaling eight chapters. Here we quote one
version. (Aristotle, 2019)

Chapter 1: Research Subjects and Methods (pp. 1—29)

In Chapter I, Section 1 (Aristotle, 2019, p.1), he proposes that the key to understanding natural things is
to study and understand their origins, causes, and principles.

Section 2 (p.2) examines origins. Clearly, Aristotle did not study the systematic cosmic origin thought
of Buddhist and Taoist philosophy; instead, he analyzed fragments of ancient Greek philosophers’
views on origins — such as the issues of “existence,” “the One,” and “all things being one.” Given the
knowledge and information available at the time, Aristotle was unable to analyze these issues clearly.
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In Section 3 (p.7), Aristotle used logic to critically evaluate the ancient Greek cosmic origin viewpoints,
analyzing and criticizing the idea that the origin is "One" or “existence.”

Without the scientific knowledge of modern physics, quantum mechanics, relativity, or
thermodynamics, Aristotle in Section 4 (pp. 11—14) critically addressed, one by one, ancient Greek
philosophical views on the cosmic origin, such as the problem of “the One and the Many,” ultimately
leaning toward Empedocles’ ideas. Notably, at that time the number zero and the concept of place value
did not yet exist.

In Section 5 (pp. 15—18), Aristotle summarized the ancient Greek philosophical view of the cosmic
origin as “opposites.” Evidently, ancient Greek philosophy at the time reflected, to some extent, the
yin—yang thought found in the I Ching.

Sections 6 and 7 (pp. 18—25) discuss whether the number of origins is two or three. At this point, I am
reminded of the Tao Te Ching’s idea: “—%4 —., "4 =, =4 ¥” (No translation).

Sections 8 and 9 (pp. 25—29) employ the logical thinking of the philosophy of matter to evaluate the
ancient Greek philosophical logic of "existence" and “non-existence,” pointing out the importance of
logical analysis in problem-solving. Several terms are mentioned here: “change,” “opposite,” “material,”
“privation,” “form,” and particularly the task of “first philosophy.” Chapter I is essentially Aristotle’s
summary and synthesis of ancient Greek philosophical discussions on the cosmic origin.

»” <«

“First philosophy” is the philosophical method Aristotle developed from the knowledge and
information about the "material world" available to humanity at the time. Using this to study the
cosmic origin, I refer to it as “the philosophy of matter.”

Chapter 2: The Study of Nature and Change (pp. 30—55)

In Chapter II, Section 1, Aristotle notes that some existing things exist by nature, while others exist due
to other causes. All natural things clearly have within themselves a source of motion and rest. “Nature”
is the inherent source and cause of motion and rest in the thing to which it belongs (pp. 30—33).

In his dialectical analysis of nature, he points out that many such things obviously exist, yet some try to
prove what is clear with what is unclear — showing their inability to distinguish between self-evident
and non-self-evident matters. This is the scientific—philosophical dialectic for analyzing and viewing
things, and it is the starting point and foundation of the philosophy of matter, demonstrating that
human knowledge and information are always stage-specific relative truths.

Section 2 (pp. 34—-37) studies the differences between the work of mathematicians, natural
philosophers, and philosophers of idealism. The distinction lies in the objects of nature versus the
objects of mathematics. If the truth or reality of nature is disregarded, both philosophers and
mathematicians can design theoretical frameworks at will — for example, the philosophical concepts of
relativity’s “four-dimensional spacetime” and M-theory’s “hyperspace” model.

Sections 3 through 6 study the concept of “primary cause” (benyin) (pp. 37—47), using the logical
framework of the philosophy of matter to examine the fundamental causes of “generation and
destruction” and “natural change.” In the study of “chance” and “spontaneity,” Section 4 holds that
chance and spontaneity are terms used by metaphysicians and philosophers to describe their
understanding of things. Section 5 holds that human subjective consciousness can, for a certain
purpose, make judgments and form understandings about chance and spontaneity. Section 6 offers a
basic conclusion: spontaneity and chance are ways humans reflect upon natural outcomes, and they
result from the uncertainty of the “primary cause” (p. 47).
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Sections 7 through 9 (pp. 48—55) extend the discussion of the "primary cause" into the logical analysis
of the "four causes" — material cause, formal cause, efficient cause, and final cause. This method of
logical thinking has its roots in the philosophy of matter and is equally applicable to the philosophy of
the cosmic origin. Section 8 raises the question: Do natural activities have a purpose? It ultimately
concludes that nature is itself a cause and is indeed the final cause. Given the knowledge and
information of his time, Aristotle could not clearly articulate what the "final cause" was; he was not a
practitioner of cultivation-based perception, but rather a rational logical thinker.

The Tao Te Ching regards the universe as “J& N1 A" (wu wei er wei). Section 38 holds that the "final
cause" of the universe is the balance of yin and yang (Liu Hongjun & Samo Liu, 2021d), which can be
described in terms of thermodynamic creation, motion, change, and equilibrium (Samo Liu, 2024i).

In Section 9 (pp. 53—55), Aristotle uses the philosophy of matter to discuss and study the meaning of
necessity in natural objects and natural existence, introducing the concepts of material and material
cause. With today’s scientific knowledge and information, one could classify dark matter and dark
energy, particles and quarks, molecules and atoms, cells and human beings, into the system category of
material and material cause.

His study concludes that these existences are necessary constituents of the natural universe. They
include what is called material existence and its motion and change. He emphasizes that the purpose is
the cause of the material, not that the material is the cause of the purpose. The purpose is for the sake
of something, and the starting point arises from human definition (p. 55). Therefore, in my study of the
cosmic origin, I define the "starting point" as the zero-origin coordinate system of form and process.

Chapter 1Il researches Motion and the Infinite (pp. 56—80)

Section 1 studies the nature of motion (pp. 56—57). Aristotle believes that nature is the source of motion
and change. Without space, void, and time, motion cannot exist; without things, there is no motion.
Aristotle uses the philosophy of matter to study motion. Evidently, Leibniz’s thinking in proving
absolute space is consistent with Aristotle’s in this regard. Without the knowledge and information of
quantum mechanics, relativity, and thermodynamics, it would be impossible to fully conceive of space
and the motion and change of existence within space.

He also holds that the number of kinds of existence corresponds to the number of kinds of motion and
change (p. 57). His study leads to two conclusions (p. 59):

1. Motion is the realization of a “potential being” as something capable of motion. Today’s knowledge
and information allow us to interpret “potential being” as the mechanics of physics — something
that could not be explained with the knowledge of Aristotle’s time.

2. The time during which motion takes place is exactly the time during which the potential being
realizes its potential — neither before nor after. Clearly, Aristotle studied the phenomenon of time,
but not the origin of time; ancient Greek philosophy lacked knowledge in this area.

Section 2 continues to apply the philosophy of matter to the nature of motion (pp. 59—61), grouping
motion and change together and analyzing them through the concept of contact interaction,
distinguishing rest, mover, moved, and co-movers. The mover is the origin or cause of motion.

Section 3 studies the mover and the moved, holding that motion occurs within the thing capable of
motion and change (p. 61), and that the realization activity of the mover is manifested in the realization
activity of the thing moved; the realization activities of the two are unified. He further holds that the
mover and the moved are both within the moved, or that the active resides within the active, and the
passive within the passive.
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Aristotle, as the creator of the philosophy of matter, was likely not a practitioner of cultivation and did
not study the issue of “perception.” However, I believe that from the perspective of the philosophy of
matter, he logically proved that the motion and change of "existence" is in fact mutual perception. In
this section, he proved this point using the logical language of the philosophy of matter.

Interestingly, Aristotle himself might not have fully grasped the significance of this logical deduction,
as his works did not elaborate on this conclusion. Yet, no mechanical formula or principle has ever
deviated from this profound logical reasoning.

Section 4—8 discussed The Infinite

Section 4 discusses the views of early philosophers on the finite and the infinite, noting that
philosophers studying natural philosophy have all discussed the problem of the “infinite,” with most
considering the infinite as the initial origin of things (p. 64). Aristotle classifies the views of early
philosophers into three types:

One type places the "infinite" among perceptible things, such as Pythagoras. Undoubtedly, such people
were practitioners of cultivation, holding that the heavens beyond are infinite (p. 64). In my writings, I
classify this under the cosmic origin concept of Wu JiJcti (Limitless).

Another type places the infinite in both perceptible and rational realms, such as Plato, who held there
are two kinds of infinite: the infinitely large and the infinitely small (p. 64). In my writings, I classify
this under the material origin concept of Tai JiA# (Supreme Ultimate).

A third type regards the "infinite" as a certain natural thing they call an element. Within this view, there
are two opinions: one holds the number of elements is finite; the other, infinite (pp. 64—65). They also
hold that the infinite is sacred, because sacred things do not perish (p. 66).

Aristotle reluctantly observes: to deny the infinite creates many inconsistencies; to admit the infinite
requires answering whether it exists as a substance, as an attribute inherent in some thing, or as both

(p. 67).

From this Section, I conclude: (1) Aristotle was not a practitioner of cultivation but a rational logical
thinker; (2) ancient Greek philosophy’s study of the cosmic origin was unsystematic and fragmentary,
lacking the systematization of Eastern philosophy, which led Aristotle to face difficulties in analyzing
these issues. Nevertheless, this did not deter him — he went on to rigorously analyze and critique the
above viewpoints.

Section 5 offers a logical critique of the Pythagorean and Platonic concept of a separately existing
infinite (pp. 67—73). Section 6 discusses whether the infinite exists and in what sense it exists (pp.
74-77). Section 7 discusses various ancient Greek philosophical views of the infinite. Section 8 refutes
arguments for the existence of an actual infinite (pp. 79—80).

Using the logic of the philosophy of matter, Aristotle analyzes in what sense the infinite exists, in what
sense it does not, and what the infinite actually is. These logical analyses in the philosophy of matter
are in essence logical analyses of the cosmic origin. Although they could not be fully explained with the
knowledge and information of his time, today’s scientific knowledge, modern physics, and research
achievements can clarify them.

I invite the physics and mathematics communities to reflect: when you encounter the problem of zero
and infinity in your practical work, it may be worth recalling Aristotle’s thinking on the infinite.
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Chapter 4 discussed Space, Void, and Time

This Chapter discusses space, void, and time- fundamental issues in human philosophical thought and
key to understanding motion and change.

Section 1 examines whether space exists (pp. 81—83). Section 2 asks whether space is form or matter
(pp.- 84—85). Section 3 investigates whether a thing can be in itself and whether space can be in space
(pp. 86—88). Section 4 studies what space actually is (pp. 89—93). Section 5 offers inferences about

space (pp. 94—96).

It is clear that Aristotle approached space through the philosophy of matter. Given the knowledge and
information available in his time, he could not study space from a non-material perspective. The
“unknown” regarding “existence” within space prevented him from expressing the cosmic origin and
the origin of matter. Nevertheless, through clear logic in the philosophy of matter, he articulated
several points:

Every elemental body (existent) tends toward its own particular space (p. 95).
Form is the limit of a thing; space is the limit surrounding a body (p. 91).
Space is an unmoving container (p. 93).

I consider these statements to be logical inferences, within the framework of the philosophy of matter,
about certain partial essences of cosmic-origin space.

Sections 6—9 researches The Void

Section 6 studies the views of other scholars on the void (pp. 97—98). Section 7 examines and discusses
the meaning of the void (pp. 99—101). Section 8 discusses void not separated from matter (pp.
102-107). Section 9 studies void within objects (pp. 108—-110).

2 3

I interpret Aristotle’s “void” as referring to the “non-material existence” within space. Without modern
scientific knowledge and without the systematic perceptual thought of Eastern philosophy, it was
difficult for him to study void through the philosophy of matter. Some ancient Greek philosophers
affirmed the existence of void; others denied it — leading to contradictions in their studies and
conclusions on the cosmic origin (p. 99).

The research and thinking in Section 7 deserve attention from today’s academic community. Aristotle
studied the existence of “nothing” in space — specifically, the existence of “non-material” within space.
He reasoned, using the logic of the philosophy of matter, that it is easy to refute the grounds for proving
the existence of void (pp. 101). However, Aristotle did not lightly deny the existence of void.

More than two millennia later, we can reassure Aristotle that what exists there is the “material” aspect
of “non-material” energy and information — the origin and the destination of matter (Samo Liu,
2024i).

Section 8 explains that there is no void separated from objects — a typical philosophy-of-matter view in
analyzing space and void. If it would be unfair to criticize Aristotle with today’s knowledge and
information, then the last sentence of Section 8 allows his explanation to be self-consistent: there is no
void separated from “existence,” because this “existence” can be understood as a union of matter and
non-matter (Samo Liu, 20241i).

Section 9 discusses void within objects. This is clearly an application of the philosophy of matter to
study void within material objects — in essence, a discussion of the density of material existence.
Modern physics has overturned this form of logical analysis. The existence of void is both inside and
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outside objects. Theories in quantum mechanics, relativity, and cosmology tell us that we should
rethink the origin of the universe and humanity from the perspective of energy and information.

Section 10—14 discussed Time

Section 10 examines doubts about the existence of time (pp. 111—112). Section 11 asks: What is time?
(pp. 113—117). Section 12 studies various properties of time (pp. 118—121). Section 13 defines several
time-related terms (pp. 122—124). Section 14 presents further thoughts on time (pp. 125-128).

Aristotle thought about time using the philosophy of matter, which reveals that ancient Greek
philosophy lacked research on the “origin of time.” Treating time as a “material existence” led to the
philosophical line of thought in modern physics concerning the “curvature of spacetime.”

Taoist philosophy treats time as "the process of existence" and names it through the natural
phenomena of the solar system. The Tao Te Ching expresses this as: “i& A&, FE&HE, 4[4, FEHL”
and “H A LM EAL” (Laozi, 2019), indicating that the form and process of the "being" of existence
are finite, bounded, and have beginnings and endings. Humans can name them with language, text,
and numbers, but such naming often captures the form rather than the origin (Liu Hongjun & Samo
Liu, 2021d).

The Wenzi calls the process of time “11: k418 2 H, ” The Zhuangzi expresses it as “F K 1fi J&F A F
A H” (Samo Liu, 2024i). The Huangdi Neijing holds that the human body’s cells can perceive the
process of time. In my research on stones, I believe both matter and existence can perceive the process
of time (Samo Liu, 2025d).

Buddhist philosophy calls the process of existence “duf%” (Buddhist expression of the process of
existence) and refers to the unit of the universe’s existence process as a “kalpa, ” defining a kalpa as
one day in the life of Brahma — equivalent to 4.32 billion human years. This is a great creative
achievement by humankind’s ancestors in conceiving the concept of cosmic time (Samo Liu, 2025c¢; Liu
Hongjun & Samo Liu, 2024).

Humanity’s creation of everyday time units is likewise a philosophical contribution to measuring the
process of material existence. Our ancestors named the Earth’s orbit around the Sun a year; the Moon’s
orbit around the Earth, a month; the process of one year is about twelve months; the Earth’s rotation, a
day; a day divided into twelve double-hours and twenty-four single hours; each hour divided into sixty
minutes; and each minute into sixty seconds. These fixed units for the process of existence were created
by humans as an informational tool for measuring processes, enabling humanity to express the speed of
motion and change in material processes (Samo Liu, 2025¢).

Quantum mechanics introduced the Planck time unit to express the process of existence for particles
and quarks. Without human beings and without the human expression of knowledge and information,
the universe proceeds according to its processes, entirely unaffected by whether or not humans express
it. It is merely that the universe would lack one particular tool for expressing information.

Accordingly, if humans claim that time can bend or reverse, this only shows that human thought has
bent itself. There is only one possibility: the perception that humans and “existence” have of their own
process of existence is a natural one.

Chapter 5 discussed The Study of Motion and Change

Section 1 classifies motion and change (pp. 129—132). Section 2 studies the classification of motion “by
nature” (pp. 133—136). Section 3 investigates the meanings of several terms: “together,” “separate,”

“contact,” “indirect,” “successive linking,” “successive contact,” and “continuity” (pp. 137—139). Section

» « » «
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4 examines motion of the same kind and different kinds (pp. 140-144). Section 5 analyzes the
opposition of motions (pp. 145—-146). Section 6 analyzes the opposition between motion and rest (pp.

147-152).

This chapter studies the endowment and essence of matter and “existence,” as well as the
thermodynamic properties of existence — its forms and processes, which is the theme of my article.

Chapter 6 researches Continuation of the Study of Motion and Change

Sections 1 and 2 examine how every continuum consists of continuous yet divisible parts (pp. 153—161).
Section 3 studies how a moment in time is indivisible, and that nothing can move or be at rest within a
moment (pp. 162—163). Section 4 analyzes that any moving thing is divisible (pp. 164—-167). Section 5
states that what has become has already reached its end (pp. 168—171). Section 6 holds that if
something changes during a given time, it changes during every part of that time (pp. 172—174). Section
7 discusses the finitude and infinitude of motion magnitude and mover (pp. 175—-178). Section 8
concerns tending toward rest and rest itself (pp. 179—181). Section 9 refutes arguments denying the
possibility of motion (pp. 182—184). Section 10 states that things without parts cannot move (pp.
185-188).

From my study of Chapters 5 and 6, I believe these two chapters had a great influence on the
emergence of Descartes’ coordinate system, the calculus of Newton and Leibniz, Kant’s antinomies,
Hegel’s dialectics, and Schelling’s natural theology.

From the perspective of my research on the cosmic origin, only light and absolute zero are eternal
infinities — without motion yet with intangible yin—yang transformation — serving as the origin of
creation, motion, and change for all existence. Every stage of existence has limits to its changes; matter
has relativistic change, and material energy also has relativistic change; all require a zero-coordinate
system for form and process.

With the knowledge and information available in Aristotle’s era, it was impossible to clearly articulate
motion and change. Two thousand years from now, our descendants may still mock our ignorance.
Nevertheless, Aristotle’s rigorous logical analysis is worth studying.

Chapter 7 discussed The Origin of Motion and Change — Mover and Moved

Section 1 states that whatever is moved is moved by something (pp. 189—192). Section 2 holds that
mover and moved are together (pp. 193—196). Section 3 maintains that all qualitative change belongs to
perceptible qualities (pp. 197—199). Section 4 studies proportionality in motion (pp. 200—205). Section
5 examines the proportion of motion per unit time (pp. 206—208).

Section 1 studies the relationship between mover and moved, concluding that there must necessarily be
a first mover. Section 2 studies the yin—yang unity of mover and moved, concluding that this unity
proves the perceptual relationship between existences. Section 3 studies that all qualitative change
belongs to perceptible qualities; Aristotle was not a practitioner of cultivation, and the perception
mentioned here is a logical inference he reached through the philosophy of matter. I interpret
Aristotle’s description of perception as referring both to human perception and to an innate faculty
possessed by “existence.” Sections 4 and 5 deal with proportionality in motion and proportion per unit
time — essentially the same issue. From the perspective of the philosophy of the cosmic origin, I
understand that in human language, writing, and numerical description, motion and change are always
relative; however, the property of existence itself is that motion and change are the universe’s nature.
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Chapter 8 discussed The First Mover and the First Moving Force

Section 1 concludes that motion has always existed and will always exist (pp. 209—214). Section 2
refutes the denial of the eternity of motion (pp. 215—-216). Section 3 acknowledges the existence of
things that are sometimes in motion and sometimes at rest (pp. 217—220). Section 4 holds that
anything moving is moved by another (pp. 221—225). Section 5 states that the first mover is not moved
by anything else (pp. 226—234). Section 6 affirms that the unmoved first mover is eternal and unique
(pp. 235—239). Section 7 states that locomotion is the primary and fundamental motion (pp. 240-243).
Section 8 says that small circular motion can be continuous and unlimited (pp. 244—254). Section 9
asserts that circular motion is the fundamental primary locomotion (pp. 255—257). Section 10 says that
the first mover has no parts or magnitude and is located on the spherical surface of the world (pp.
258-263).

This chapter’s logical analysis of the first mover influenced not only the philosophy of the "God of
Nature" but also the theology of a personalized God. From the perspective of modern physics’
conclusions on the cosmic origin, the first mover is "force" and "the perception of existence" (Samo Liu,
2024i) — it is the information of the universe, akin to the philosophical concept in the Zhuangzi: “f
ifi o~ AR % H ., ” Using the thought of the cosmic origin to revise Aristotle’s philosophy of matter,
the "first mover" is the mechanics of physics and the mutual self-perception between existences.

The "mover located on the spherical surface of the world" is purely a concept of the philosophy of
matter. The origin of the universe contains no matter — it is the yin—yang dualized natural existence of
absolute zero and absolute space, the light of philosophy, theology, and physics.

The universe is the living Wu Ji &k (Limitless) and Tai JUAKH , the Qian—Kun#zi## (Heaven—Earth)
existence of yin—yang in constant transformation. The origin is "emptiness" and “nothingness, ” it is
light and absolute zero.

From the above discussion, it is clear that Aristotle’s logical analysis gave rise to the philosophical
reflection of the “God of Nature” and to the theological thought of a personalized God, and was a
forerunner to modern scientific—philosophical thought. The next article will study his Metaphysics.

2.3. Newton's Theory of Motion and the “Material Existence” Doctrine

Newton was the discoverer and demonstrator of “material existence.” His Mathematical Principles of
Natural Philosophy (Newton, 2017) is renowned worldwide. By means of the universal law of
gravitation (formula omitted, as it is well known), he demonstrated that gravitation in the universe
depends solely on the mass and position of “matter” and “material energy.” Without mass, there is no
gravitation, because without mass and position there can be no perception between masses.

Newton’s study of motion dealt exclusively with the motion of matter. There is no indication that he
studied the “change” of “existence,” nor that he examined the “perception” of matter and existence. His
determination of the “first force” was that “God gave it a push.” My own analysis of this “divine push” is
that it is the perception of existence itself and the mutual perception between existences.

From the standpoint of the philosophy of cosmic origin, I regard Newton as both a rational-thinking
scientist and a concentrated, sensorial-thinking philosopher.

He proposed the concept of absolute space — a concept supplemented in proof by his opponent Leibniz,
and later criticized by Mach, who argued that Newton’s example for proving absolute space was
inappropriate. Nevertheless, Newton’s profound philosophical concept of absolute space laid the
groundwork for resolving philosophical contradictions in modern physics.
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When Einstein extended Newton’s concept of motion to its limit through light and the speed of light,
the great law of mass—energy equivalence emerged. The existence, motion, and change of matter in
space is, in the time process, the relativistic change of motion.

Newton also proposed the concept of absolute time, though still from the perspective of the philosophy
of matter; he did not investigate the “origin of time.”

The above understanding of the philosophical thought of Aristotle and Newton is based on the new
perspective provided by the philosophy of the cosmic origin (Samo Liu, 2025f), and forms the basis for
the exposition of various “relativities” in mechanics, as presented below for academic discussion and
critique.

2.4. The Relativity of "Energy Existence" in Quantum Mechanics

Relativity, analyzed from the perspective of the philosophy of the cosmic origin, is the theory of the
relativity of the process by which “existence” exists, moves, and changes in space. It should be
understood as the phenomenon of the universe’s “absolute existence” in space — and as the origin of
that phenomenon — showing that the universe is a living existence.

When special relativity expresses the equivalence of matter and energy through the square of the speed
of light and mass (formula omitted, as it is well known), quantum mechanics, conversely, scientifically
proves that under the causal conditions of information, energy can give rise to matter. This is the
relativity of mutual transformation between energy and matter. By the same logic, the strong and weak
forces are the “energy existence” relativity in the creation theory of the material universe — whereby
fermions, under the causal conditions of bosons, form matter.

This relativity can be expressed in terms of Einstein’s speed of light and subluminal speeds; the speed
of light is already infinite in this framework, with nothing exceeding it. It can also be described through
the thermodynamic principles of motion, change, and equilibrium, or through the yin—yang structural
model of electromagnetics. What it expresses is the relative description of the absolute change of
“energy existence” — the expression of the living existence of yin—yang energy.

From the standpoint of the philosophy of cosmic origin, the theory that the strong force gathers energy
into matter is the reverse relativity of special relativity, and is equivalent at the level of origin. By the
same logic, if the speed of light is the limit for the motion and change of “mass” in material existence,
then Planck’s law (describing the relationship between blackbody radiation energy distribution and
frequency or wavelength), the Planck constant (~6.6260693(11) x 10"-34 J-s), the Planck length (~1.6
x 10"-35 m), the Planck temperature (~1.4 x 10”32 K), and the Planck density (~5.2 x 10" 96 kg/m3),
taken together, can serve as the limits of change for energy and mass. In form, one might draw on the
non-material philosophical concepts of M-theory’s points, strings, and membranes to seek the
formation of “material mass” nodes — not necessarily called the “God particle,” but rather understood
as the mutual perception and interaction between particles via the strong and weak forces.

The weak force, like the strong force, should also be understood as the mutual perception and
interaction of particles condensing into “material mass.” Its decay properties bring about the relativity
of the endowment of existence and change in matter. The bosons of the weak force should not possess
mass; otherwise, they would lose the informational characteristic of force.

If classical mechanics and special relativity describe the relativity of “matter” as a living existence
moving in space and time, then quantum mechanics is the analogous relativity describing “energy” as a
living and changing existence in space and time. I submit this interpretation for academic discussion.

Speed and the Speed of Light, Density, Change, and Absolute Zero- Motion and Change in the Principles of the Philosophy of the Cosmic Origin

©2026 Great Britain Journals Press



(© 2026 Great Britain Journals Press

2.5. Lord Kelvin's Absolute Zero “Motion and Change” Relativity

In physics, the Kelvin temperature scale (K) is defined as the thermodynamic scale with absolute zero
as its zero point. This temperature is an idealized state in which the kinetic energy of molecules and
atoms within matter is reduced to its minimum, yet the quantum mechanical zero-point energy of
particles still exists. Thus, molecules never become completely motionless. Absolute zero corresponds
to —273.15 °C on the Celsius scale.

This is the physical description arising from the philosophy of matter, and science has already
acknowledged that energy can possess zero-point energy. Quanta or particles of energy are in constant
change and motion, and therefore should have a coordinate system and process baseline with zero as
its origin. In my published work, I have used the logic of the cosmic origin to establish an energy
coordinate system with absolute zero as the zero baseline, proposing that energy is a thermodynamic
existence of yin—yang life based on the cosmic origin, serving as the yin—yang carrier of mechanical
information (Samo Liu, 2025¢).

It is often described that, near absolute zero, the thermal de Broglie wavelength becomes very long, and
there is significant overlap between the matter waves of particles. Analysed through the logic of the
cosmic origin, such energy may be a form of light or electromagnetic wave — a non-material existence
that could correspond to zero dimensions and absolute zero. Under the informational action of
mechanics, it may take the form of non-material points, strings, or membranes. The academic
community might well employ the non-material philosophical concepts of M-theory’s points, strings,
and membranes to refine thinking about how energy gives rise to matter. Under what conditions does
light become photons? Under what conditions can photons transform into the yin—yang states of
electrons and positrons? And under what conditions do they exist as points, strings, and membranes?
Under what conditions can they form three-dimensional “mass”? I invite scholars to ponder these
intriguing questions through a synthesis of material philosophy and the philosophy of the cosmic
origin.

It is also often described that absolute zero is obtained by extrapolation from the laws governing ideal
gases: at absolute zero, the volume or pressure of a gas would drop to zero. In reality, all gases exhibit
pronounced quantum properties as the temperature approaches absolute zero, and the motion of gas
molecules no longer follows the statistical laws of classical thermodynamics. As absolute zero is
approached, the kinetic energy of molecules tends toward a fixed value — the extreme value called
zero-point energy. At this point, all particles occupy the lowest possible energy state, known as the
ground state.

The academic community should reflect on the origins of the concepts of extreme value, zero-point
energy, and ground state.

From the perspective of the cosmic origin, these concepts describe a zero ground state — infinite in
nature — that has no structural form, cannot be described by a state of motion, and cannot be described
by the process of time.

Lord Kelvin’s theory of absolute zero is, in essence, the “motion and change” relativity of the cosmic
origin.

2.6. Planck Parameters and the "Motion and Change" Relativity

If absolute zero represents the lowest limit of the motion and change of “matter and existence” — the
origin of matter and existence — then quantum mechanics describes the form and process of the
motion and change of “energy existence.”
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Classical mechanics and Einstein’s relativity describe the relative processes expressed through the
motion and change speeds of matter, and the limits of the speed of motion and change for
three-dimensional “mass” forms.

Applying the same logic of the cosmic origin, all the Planck parameters in quantum mechanics —
Planck’s law (describing the relationship between blackbody radiation energy distribution and
frequency or wavelength), the Planck constant (~6.6260693(11) x 10”—34 J-s), the Planck length (~1.6
x 10" -35 m), the Planck temperature (~1.4 x 10”32 K), the Planck density (~5.2 x 10" 96 kg/m3), and
so on — can all be considered the extreme limits of the motion and change of “matter and energy
existence.” Planck’s theory thus makes him the creator of the thermodynamic “motion and change
relativity” of the cosmic origin.

Planck’s relativity and Kelvin’s absolute zero relativity are, in physical terms, equivalent.They
discovered the limits of “matter” and “existence,” scientifically resolving humanity’s ignorance
regarding “infinite” knowledge.

2.7. Maxwell's Electromagnetic “Structural Change" Relativity

Electromagnetic mechanics, though generated under the guidance of the philosophy of matter as a
branch of classical mechanics, reflects the yin—yang, positive—negative pole, and charge-based mutual
perception of the “structure of matter and existence” in the universe.

Electromagnetic force depends solely on the existence and position of charges and poles, as well as the
magnitude of the charges. Without the positional structure of yin—yang and the magnitude of charge,
there is no mutual perception between them (formula omitted, as it is well known). It is independent of
material mass, although mass can be converted into electrical energy, thermal energy, and kinetic
energy.

When the great physicist Maxwell connected electromagnetism with electromagnetic fields,
electromagnetic waves, and light waves, a physical system of cosmic origin — akin to the
thermodynamic system — came into being.

If Newton was the physicist of “material motion.” then Maxwell was the great physicist of the motion
and change of “matter and existence.” Electromagnetic mechanics applies equally to material and
non-material energy. The "discontinuous" energy described by Planck may correspond to "material"
energy, while continuous energy may correspond to the energy of the cosmic origin, which is governed
by the information of the cosmic origin. “Nature” itself is the living structural form of yin—yangfH[H,

Later, in quantum mechanics research, physicist Dirac discovered the relationship between photons
and electrons/positrons, providing further proof that light is the origin of the universe’s yin—yangfH fH
structure. It is said that Dirac had a keen interest in the Taiji diagram X% /4 ; through science, he
demonstrated the positive—negative, yin—yang relationship of photons, light, and the speed of light,
proving the infinite form of the universe’s “yin—yang wujil{ fH£#%” (limitless yin—yang). Conversely,
he also proved the “yin—yang taijifHfH Xk~ transformation of light, the speed of light, and photons.

By this logic, light and the speed of light are the origin of photons, electrons, and positrons; photons are
the origin of particles; and particles are the origin of material mass. At present, we still do not know the
logical relationship between dark matter, dark energy, light, and photons — this may well be the next
breakthrough for quantum mechanics (Samo Liu, 2025b).
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Electromagnetic mechanics has already developed into the study of the yin—yang structure of the
universe and its cosmic origin. It is, in itself, the theory of relativity of the mutual perception of the
structural form of “matter and existence” in the universe, with the light as the medium of change.

. SPEED OF LIGHT AND VELOCITY — EINSTEIN'S "MATTER-ENERGY
TRANSFORMATION" RELATIVITY

From the above discussions and analyses, we can see that Newton used the mathematical formula of
universal gravitation to express the mutual perception of mass between material bodies. In the
macroscopic world, these bodies move and change in accordance with the thermodynamic principle of
entropy.

Einstein, by introducing the concept of the speed of light and light itself, revealed the equivalence of
material mass and energy, and clearly demonstrated the ultimate state of motion for matter, as well as
the existence of “matter—energy transformation.” In his view, both the process and the ultimate limit of
matter’s motion and change are energy.

Through the philosophy of matter and a theory of relativity describing the change of matter in time and
space, Einstein depicted a living, ever-changing universe. This great theory articulated the mutual
transformation between matter and energy, and — at the pinnacle of physics — inspired humanity to
re-examine the cosmic origin of the forms and processes of existence in space and time (Samo Liu,
2025a).

This is my comprehensive interpretation of Einstein’s relativity from the perspective of the philosophy
of the cosmic origin. It is also my reading of Lord Kelvin’s absolute zero relativity and, indeed, of all the
mechanics above as theories of the relative motion and change of existence within space. Humanity has
discovered cosmic truths through physics, but when such matters are considered purely through the
logic of material philosophy, contradictions arise. By thinking about these problems from the
standpoint of the cosmic origin, new paths may emerge.

The above viewpoints are submitted to the academic community for discussion, critique, and
verification.

V. RELATIVE MOTION AND RELATIVE CHANGE, ABSOLUTE MOTION AND ABSOLUTE
CHANGE

Truth is the natural reality of existence and change in the universe. It requires no human description;
yet, for the sake of survival and existence, and equipped with the capacity for thought and logic,
humans have created tools of information — language, script, and numbers — to describe it. Striving to
explore the reality of existence in the universe through science, mathematics, and coordinate systems,
we have created knowledge and information.

Humanity uses knowledge and information to study and verify the existence, change, and origin of the
universe. The principle of the cosmic origin tells us that the existence of the universe is an objective
natural reality, independent of human will — it is alive, and in the course of time it changes in certain
spatial forms.

At a given instant, this existence may be considered apart from time, as a structural form characterised
by structural density and arrangement. This is the foundation of classical physics — a static physics —
yet one of great utility, facilitating the study of physical science.
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When Einstein studied physics through “four-dimensional spacetime,” he was not exploring a higher
dimension of space and time, but rather applying physics to treat existence in the universe as a living
subject of study — existence that is alive — thus linking with the cosmic origin philosophy of Daoist and
Buddhist thought, and reactivating the cosmic origin philosophy of ancient Greece.

From this perspective, dark energy and dark matter, particles and quarks, molecules and atoms, cells
and human cells can all be studied as living, changing existences in the universe. Each can be assigned
its own zero-baseline coordinate system for spatial form and temporal process, forming a complete
philosophical inquiry into the cosmic origin.

Thus, Einstein’s invention of relativity makes it logically possible to infer that thermodynamics,
electromagnetism, and the strong and weak nuclear forces are also kinds of relativity. Therefore, the
natural essence of space and the existence within it is one of absolute motion and absolute change, as
well as relative motion and relative change.

To study such existence, motion, and change, humanity must employ language, script, numbers,
science, mathematics, and coordinate systems to understand that the relative motion and relative
change of existence reflect the fact that the cosmic origin itself is one of absolute motion and absolute
change.

The prerequisite is to understand the origin of space and time. This is the new inspiration that the great
theory of relativity brings to human knowledge and information.

V. CONCLUSION

Inspired by modern scientific knowledge and information, I have written several books and articles on
the philosophical system of the cosmic origin as a new scientific philosophical thought. The logic of this
line of inquiry is becoming ever clearer.

Such work requires the broad participation of the academic community, and validation and refinement
through the attitude of scientific philosophy.

This article studies form and change, discussing motion, velocity, and the speed of light within the
framework of physics and thermodynamics. It supplements the logical gaps in Aristotle’s Physics that
arose from the absence of knowledge and information at the time, and it is my hope that the academic
community will pay attention to and debate these ideas.
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Introduction: “Newton’s Dynamic Laws” are concerned with the motion of bodies in orbits. Newton
has published his Laws in 1684, [1], and expanded this work into later editions [2]. This work was
written in Latin but it was translated in many versions in English, e.g. [3]. Because of his
revolutionary ideas and his mastery of geometry, his work was not largely amenable to a great
sector of scientists and physicists. Several attempts, e.g. [4]-[5] were made to simplify and clarify
these laws. Modern derivations may be found in e.g. [6].
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. DYNAMIC LAWS DERIVATION

This note summarizes Newton’s derivation for the planetary dynamics. I have followed [5] very closely
and stripped it of all historical notes for convenience. Newton’s goal, in particular, was to find out the
nature of the centripetal force that causes the planet to revolve around the Sun in an elliptical orbit. He
argued that, without any external influence, the planet will move in straight line at constant velocity. It
is this force that imparts acceleration to the body to make it adhere to orbit.

The following figure depicts the needed graphics for analysis. It looks very crowded but just in one
figure it depicts all the essential parameters and the variables of our problem.

London Journal of Research in Science: Natural & Formal

Figure 1. Based on Newton’s diagram for problem 3. A planet P moves in an elliptic orbit APQB about a
center of force S located at a focus of the ellipse.

It shows the Sun, S, resides at one focus of the ellipse. The planet P moves along the elliptical curve
APQ, the tangent at P is ZPR, and the centripetal force is along PS. Newton explains that at point P, if
the force vanishes, the planet will move along the tangent to R. It is the centripetal force that will move
R back to Q on the ellipse.
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From Galileo’s experiments, a body under the influence of central force will travel a distance
proportional to the acceleration times the square of the traveled time. Conversely in time, 6t, this
acceleration, is proportional to QR, divided by (6t)>.

Meanwhile, for any centripetal force, Newton proved that the line of force sweeps equal areas in equal
times. This allowed him to describe the time geometrically by an area proportional to the time. That is

o0t o« SP- QT . Therefore, the acceleration is given by

4= OR ~OR _  OR
(6t (SP-QT)* SP*-QT” (1.1)

We shall analyze each term, but first introduce some preliminaries:

1. Newton’s lemma:
PE=A4C (1'2)
Proof is given in Appendix A.

2. APXV and APEC are similar, hence px/pg = py/pc

PX =(PE-PV)/PC (1.3)
2 2 02
3. Apollonius: Prop 15, Book1 PV -GV /QV" =PC"/CD
PV =(QV?-PC?)/(CD?*-GV) (1.4)
Aside from the proofs given in [7], Appendix B provides a little simple proof.
4. The shape QRPX is quadrilateral,
§ QRPX = OR = PX (1.5)
Thus, the last four equations yield,
OR = PX =(PE-PV)/ PC =(AC-QV? - PC)/(CD?*-GV) (1.6)
5. Apollonius: Prop 31, Book7
CA-CB=CD-PF (1.7)
Proof is given in Appendix C.
6. AQTX and APFE are similar, hence
OT/ QX = PF | PE (1.8)
Substituting from Egs. (1.2) and (1.7) into (1.8) gives
OT/OX = (CA-CB)/(CA-CD) =
OT = (0X -CB)/CD (1.9)
Now, Egs. (1.6) and (1.9) yield
5?2 =(AC-QV?*-PC-CD*)/(CD*-GV -CB*-0X?)
=(AC/CB*)-(PC/GV)-(QV*/0X?) (1.10)

In the limit Q approaches P. Consequently V and X will approach P. That is

Newton’s Dynamic Laws
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GV =2PC
ox =09r (1.11)
Using the above equation in Eq. (1.10) gives

OR
=(2/L)-1/2)=1/L
or? (2/L)-072) (1.12)

Here, [ = CB? /(2RAC) is the latus rectum of the ellipse. Finally, Eq. (1.1) results in,

e QR2OC OR 2:(1/L2)OC 12
(5t (SP-QT)* SP* ~ SP (1.13)

In words, the centripetal force is inversely proportional to the Sun/Planet radius squared.

Kepler’s Third Law

Newton then gave a proof to Kepler’s third law — the orbit’s period is proportional to one and half the
power of the ellipse major axis diameter. Herein, we provide a proof that is a little variant from
Newton’s.

Newton has shown that for any centripetal force, a planet will sweep an area proportional to time. Thus
from the diagram, the area swept for the infinitesimal time, 6t, is

Swept areaindt = SP-QT =
rateof Swept area = SP-QT / ot

London Journal of Research in Science: Natural & Formal

(1.14)
Since ellipse area =7 -CB- AC , then the time period T'is
T=rn-CB-AC/(SP-QT/6t)=n-CB-AC-56t/(SP-QT) (1.15)
Squaring each side of Eq. (1.15) yields,
T?>=n*-CB*-AC*-8t* /(SP*-QT?) (1.16)
Substituting for QT from Eq.(1.12) into the above gives
T’ =n>-CB*>-AC* -5t /(SP*-L-OR) (1.17)
Since L = CB* /(2RAC), the above can be simplified to
T* = AC*-[ 27 -5¢* [(SP* - OR) | (118)
Equation (1.13) implies OR-SP* oc (5¢)* and therefore, makes (1.18)
T? c AC? (1.19)

That is the orbit’s period squared is proportional to the cube of the ellipse semi axis diameter.

Appendix A

Newton’s Lemma
PE=AC

Newton’s Dynamic Laws
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Proof: H is the 2" foci of the ellipse from which we draw HI parallel to RPZ. Ellipse reflection property,
[8], states £HZP=ZSPR Therefore, <PHI =ZHZP=/SPR=ZHIP Hence AHIP is equal sided triangle
and PH=PI.
Moreover:

PH +PS =2AC =

PI +(PI + EI + SE) = 2PI + (EI + SE) = 24AC (A1)

Since HI parallel to RPZ and thus to DK and since SC=CH, then SE=EI. Therefore

2PI +2El =2PE =2AC (A.2)
or, PE = AC (A.3)
Appendix B

Chord Bisector
Apollonius Proposition 15

The eccentric circle is that one that shares the ellipse’s major axis. Herein, we project the ellipse points
P, Q, D, G and K onto P’, Q’, D’, G’ and K on the eccentric circle. Consequently, the lines PCG’ and
D’CK’ become two perpendicular diameters in the eccentric circle. The point V on the CP is mapped
onto V’ on the line P’Q’so that Q’V’is perpendicular to the diameter P’CG’, hence

"D [} /A 17712
V'P.G'V'=0'V (B.1)
Notice that ACVV’is similar to ACPP’, thus
VP CP
v'P' CP' (B.2)
Likewise ACGG’ is similar to ACPP’, thus
vG__cp
v'g' CP' (B.3)
The above two equations give
VP-VG _ CP?
P v 2
V'PV'G' cp (B.4)

Substituting from (B.1) yields

2
VP-VG=Q'V" —CP2
cp (B.5)
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Figure 2a: The diameter PG bisects the chord QQ’and DK. From Proposition 15 of Book 1 of
Apollonius’s Conics, the ratio of PVxVG/QV? equals the ratio PC*/DC".

Figure 2b: projecting the ellipse points P, Q, D, G and K onto P’, Q’, D’, G’ and K on the eccentric circle.

What remains is to relate QV to QV’. We know that QV is parallel to DC, so from Q we draw a parallel
to PC until it meets DC in g, therefore Cq=QV. Project g onto point g’on DC, and it is straight forward

London Journal of Research in Science: Natural & Formal

to prove that C ¢’=Q’V". Now ACDD’ is similar to ACqq’, Thus

V'Q' _ % _ CD'
Substituting in (B.5) results in
2 ~p2
VP-VG = QV*? CDZ CPZ
But CP’=CD’=a implies that
2
VP-VG =QV? %
¢D (B.8)

Newton’s Dynamic Laws
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Appendix C

Parallelogram area Equivalence
Apollonius Proposition 31 Book 7

With reference to Fig. 3 below, we introduce two proofs.

Parallelogra Parallelogra
m A m B

Figure 3a: Area of parallelogram A is equal to area of parallelogram B (Proposition 31, Book 7, of the

Conics of Apollonius of Perga).

Method 1: geometric algebra

Let P’ and D’ be the points on the eccentric circle from which their projection P and D on the ellipse are

obtained. The coordinates of P and D are then given by

X, =X =2, =2,
p =X Vp b)’] p (C.1)
s=xn=ay ="y =y,  yi=Ty=x
d —*2 —7 )1~ 1= d—772—M
and, b b i b (C.2)

Since ™ ~”? and ¥ ~*7 then CP’ and CD’ are perpendicular and thus the area enclosed by CP’and CD’

k22 .
=CK* =a”  Therefore the area enclosed by cp and cD=2CK? = ab as desired.
a

Method 2: vector analysis: In Fig. 3b, let P and D denote the points P, (x1, 1) and p, (%3, 3,)
respectively. The area PCD is then given by the cross product of vectors CP and CD. Thus

S b .a L 2,2, 22
= X1 Vo =X = X =X +—myxpmx; = —xi (b° +a"myi)
n N a b ab
2,2
- Q.E.D
ab
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x,¥,)=(x,y,ab)
.

Figure 3b: Projecting the ellipse points P, D, G and K onto P’D’, G’ and K on the eccentric circle.

REFERENCES

1. Newton Isaac, De Motu Corporum in Gyrum (On the motion of bodies in orbit), Register Book
of the Royal Society 6: 218-234.

2. Newton Isaac, Philosophiae Naturalis Principia Mathematica, 1* ed. Facsimile ed. William
Dawson and Sons, 1687.

3. Newton Isaac, The Mathematical Principles of Natural Philosophy, trans. Adrew Motte, Daniel
Addee, New York 1846.

4. Chandrasekhar S, Newton’s Principia for the Common Reader, Oxford University Press, 1995.

5. Brackenridge J Bruce, The Key to Newton’s Dynamics, The Kepler Problem and the Principia,
University of California Press, London, England 1995.

6. Tatum, J.B., Celestial Mechanics, Chapter 9, “The Two Body Problem in Two Dimensions”,
Updated 2016, "astrowww.phys.uvic.ca/~tatum/celmechs.html"

7. Apollonius of Perga, Treatise on Conic Sections, Edited by T.L. Heath, Cambridge University
Press Warehouse, 1896.

8. Usiskin, Zalman P, A Pretrigonometry Proof of the Reflection Property of the Ellipse, College
Mathematics Journal, MAA, Nov. 1986.

London Journal of Research in Science: Natural & Formal

Newton’s Dynamic Laws

(© 2026 Great Britain Journals Press Volume 26 | Issue 3 | Compilation 1.0



London Journal of Research in Science: Natural & Formal

This page is intentionally left blank

2N \/olume 26 | Issue 3 | Compilation 1.0

Newton’s Dynamic Laws

©2026 Great Britain Journals Press



Scan to know paper details and
author's profile

Material and Non-Material Substance- A Study
on the Cosmic Origin in Metaphysics

Samo Liu

ABSTRACT

Metaphysics is a monumental work in the history of world philosophy. It provides unprecedented
inspiration for the contemplation of the "unknown," serving as a cornerstone for both Eastern and
Western philosophical reflections on the material world.

The ancient Greek philosophers proposed many unsystematic, contradictory, and fragmented notions
of cosmic origin and ontology. In Metaphysics, these concepts were collected and synthesised; Aristotle
analysed and critiqued them through the logical framework of the "known" material philosophy.

Eastern philosophy also possesses systematic metaphysical concepts and grapples with the paradox of
"being" and "non-being" in its contemplation of the cosmic origin. The Taoist philosophy, centred on
the I Ching, emphasises the dialectical unity of "being" and "non-being," with the central theme being
the Tao—change and balance. When Buddhist philosophy entered China, its ideas of cosmic origin
fused with those of Taoism. Confucian scholars then developed the unified Confucian-Buddhist-Taoist
cosmological doctrine, which reached its zenith during the Song Dynasty (Feng Youlan, 2013).

Keywords. material existence; non-material existence; motion and change; cosmic origin; material
origin.

Classification: LCC Code: B721, B127.T3, BD511

Language: English

LJP Copyright ID: 925615
Print ISSN: 2631-8490
Online ISSN: 2631-8504

Great Britain

Journals Press

London Journal of Research in Science: Natural & Formal

Volume 26 | Issue 3 | Compilation 1.0 I

© 2026. Samo Liu. This is a research/review paper, distributed under the terms of the Creative Commons Attribution-Non-commercial
4.0 Unported License http://creativecommons.org/licenses/by-nc/4.0/), permitting all noncommercial use, distribution, and
reproduction in any medium, provided the original work is properly cited



Material and Non-Material Substance- A Study
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Samo Liu

ABSTRACT

Metaphysics is a monumental work in the history of world philosophy. It provides unprecedented
inspiration for the contemplation of the "unknown,” serving as a cornerstone for both Eastern and
Western philosophical reflections on the material world.

The ancient Greek philosophers proposed many unsystematic, contradictory, and fragmented notions
of cosmic origin and ontology. In Metaphysics, these concepts were collected and synthesised;
Aristotle analysed and critiqued them through the logical framework of the "known" material
philosophy.

Eastern philosophy also possesses systematic metaphysical concepts and grapples with the paradox
of "being" and "non-being" in its contemplation of the cosmic origin. The Taoist philosophy, centred
on the I Ching, emphasises the dialectical unity of "being" and "non-being," with the central theme
being the Tao—change and balance. When Buddhist philosophy entered China, its ideas of cosmic
origin fused with those of Taoism. Confucian scholars then developed the unified
Confucian-Buddhist-Taoist cosmological doctrine, which reached its zenith during the Song Dynasty
(Feng Youlan, 2013).

However, the languages, text, and numbers developed from the "known" material philosophy
continue to dominate human intellectual expression, and the debates persist. Relativity theory,
quantum mechanics, and the three industrial revolutions have transformed human understanding
from material science to energy science and information science, proving that matter is the mutual
transformation between energy (non-material) and matter under the control of mechanical
information.

Thus, the cosmic and material origin lies in the dynamic interplay of information (non-material) and
energy (non-material)—the yin-yang essence of existence—seeking and attaining balance through
perpetual motion and transformation. At its root, the universe itself is the coexistence and evolution
of material and non-material existence under the participation of information.
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This paper studies and interprets the cosmic origin thought of Metaphysics with the knowledge of
"known".“Matter” is the “yin-yang Substance (benti&{&)” of "energy", “Energy (immaterial)” and
"information" constitute the “origin (benyuan/Ji) *Substance (benti&< 1K) ” of "matter",

Keywords. material existence; non-material existence; motion and change; cosmic origin; material
origin.

Author: China Occupational Safety and Health Association, Beijing, China.

[ LITERATURE REVIEW
1.1 On Mind and Soul

Human beings are composed of matter—what we call the body or cellular structure. Yet the movements
and actions of a living human body are directed by the brain, and the living brain itself is governed by
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the mind, soul, thought, and consciousness. What, then, is the origin of these terms—mind, soul, and
thought?

This question pertains to the primordial existence of humanity and touches upon life and death, (Samo
Liu, 2025d)This is a special kind of intelligence and wisdom that the universe has bestowed upon
humanity, enabling us to think in a dialectical manner.These thoughts involve human 'metaphysical
knowledge' and existence.

Humans, as intelligent matter, have created languages, text, and numbers—tools for expressing
information. This allows humanity to express its own existence, the existence of all things in the
cosmos, and the relationships between itself and the universe, thus enabling the study of self, cosmos,
and existence. (Samo Liu, 2025¢)

Even without humankind, the universe and all beings would still exist. Without human language, text,
or numbers, the universe would remain an objective existence, unaffected by human subjective will. Yet
by creating linguistic and mathematical systems—language, characters, numbers, mathematics,
coordinate systems, and scientific models—humans opened a new era of cosmic self-understanding
within the human realm.

Aristotle pioneered the logical method of using the known to investigate the unknown, establishing the
analytical foundation of material philosophy and material science. Humanity thus entered a flourishing
period of material science, reached the pinnacle of modern physics, and transitioned into the domains
of energy and information science. Humans began to study the micro-composition of their own cellular
structures, harnessed atomic energy, and invented computers and robots.

Humans have, in a sense, become gods—creating machines in their own likeness called robots.
Although made of synthetic materials, robots operate through software created by humans. Humans
endowed them with a form of "mind," "soul," and "thought."

From this we can reason: just as humans created robots and their "minds," so too did the universe
create humans and the human mind. Yet, with current knowledge, humanity still cannot determine
how the human body and its cells were created, nor what kind of existence the human mind truly is.
Therefore, following Aristotle's method of using the known to explore the unknown, we may extend our
understanding of the human mind and soul, and by analogy, the mind and soul of the universe itself.

1.2 Matter and Non-Matter

Following the above logic and earlier works (Samo Liu, 2025a; 2025b; 2025¢): humans created robots
and their minds; the universe created humans and the human mind. Applying Aristotle's logic of
judging the unknown through the known, and now possessing the knowledge of energy science and
information science, we can analyse the "mind" using today's understanding.

According to modern physics, information theory, and systems science, the mind and soul can be
categorised as informational entities. Norbert Wiener, the founder of cybernetics, asserted that
"information is neither matter nor energy." Thus, it belongs to the category of non-material existence.
(Samo Liu, 2024b)

From an Aristotelian perspective, this type of existence can be regarded as the First Cause or Prime
Mover—a divine or metaphysical existence that could not be explained by the knowledge available in
Aristotle’s time. (Samo Liu, 2025d)
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In Taoist cosmology, such existence corresponds to the yinPH aspect; in Buddhist cosmology, it
represents the causelX] or seed of being. (Samo Liu, 2025f)

Integrating Taoist and Buddhist cosmological thought, there also exists a complementary category of
yang[H existence and factor[&|3, The relationship between yin and yang, cause and effect, follows the
natural principle of interdependence and the dynamic generation and restriction of the Five Elements.
Its ultimate aim is balance and the Middle Way—“action through non-action - 41fi ’4” and “emptiness
of the five aggregates T1. 25 %7 22 ”—which constitute the natural equilibrium of the cosmic origin.

Modern physics reveals that yang existence and causal elements manifest as material existence, whose
origin lies in a form of non-material energy: particles and quarks, dark matter and dark energy. The
ultimate sources of these yang entities are absolute zero, light, and absolute space. (Samo Liu, 2025i)

From this reasoning, we may classify universal existence into three tiers:

Material existence - molecules, atoms, and cells, including human, animal, and plant cells, as well as
galaxies and celestial bodies. (Samo Liu, 2025d)

The origin of matter: non-material energy — particles, quarks, and possibly dark matter and dark
energy.

The origin of energy - existence within absolute zero, light, and absolute space; Physics also tells us that
"energy" arises from the motion and changes of "matter".

All these yang existences exist in states of absolute motion and transformation. Physics studies their
relative motion and change. (Samo Liu, 20251)

All physical forces discovered by science are, in essence, theories describing the relative motion and
transformation of material existence. (Samo Liu, 2025d)

All yang existences operate within the cyclical yin-yang transformations of the Five Elements, under the
influence of informational existence—what we call mind and soul. Everything beyond matter is termed
non-material existence. These non-material existences constitute both the origin and the destination of
material existence. (Samo Liu, 20241i)

Analytical Foundations

Philosophical foundations: Buddhist cosmological thought "The Diamond Sutra and the Heart Sutra";
Taoist cosmological classics including Tao Te Ching, Wenzi, Zhuangzi, Liezi; Wang Yangming's
Philosophy of Mind; Leibniz's Monadology; Newton's theory of material motion.

Scientific foundations: Modern physics, contemporary science, systems science, and mineral
processing science.

Philosophical methodology: Dialectical materialism and Aristotle's Metaphysics.

ll.  RESEARCH AND DISCUSSION
2.1 Aristotle's Metaphysics

Aristotle's Metaphysics, like his Physics, is a work dedicated to exploring the origins of the universe.
While Physics studies the changes within "being" itself and the relationships of motion between
existences, Metaphysics focuses on the "first cause" and "first principle" behind motion and change —
the fundamental reason why existence moves and transforms.
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The main questions addressed in this work include:

What is the origin of the universe?
What is the origin of matter?
What is the origin of humanity?
Does the soul exist?

What are free will and causality?

This monumental treatise was compiled more than 200 years after Aristotle's death by his intellectual
successor, Andronicus of Rhodes, who arranged his writings on essence, soul, will, and freedom into a
collection placed after Physics — hence the title Metaphysics ("after physics"), implying both sequence
and transcendence beyond the physical.

Metaphysics applies material-philosophical reasoning to study non-material issues, though in
Aristotle's time, the available knowledge and information were insufficient to define or verify the
concept and nature of "non-material" existence.

Traditionally, metaphysics is considered an early branch of philosophy concerned with speculative and
rational reflection on the essence of the world and the cosmos in the absence of empirical or scientific
verification. In other words, it represents humanity's philosophical exploration of the unknown — a
cosmic-origin philosophy rooted in ontology.

Philosophers generally regard metaphysics as Aristotle's "first philosophy." No, Metaphysics, or
cosmic-origin philosophy, uses material philosophy — the First Philosophy — as a method: to use the
known to explore the unknown.

The Second Philosophy is material science, which studies epistemology and methodology through
scientific logic, And put it into practical engineering applications.

Aristotle used material philosophy to study nature, the cosmos, and human society, establishing the
foundations for the classification of natural and social sciences. Experimental and logical methods of
scientific philosophy are deeply embedded in his works.

Throughout history, whether Kant questioned how metaphysics is possible, Nietzsche claimed it
impossible, Hegel reconstructed it dialectically to create dialectics, Heidegger transformed it from
static to dynamic existence, or Wittgenstein and the Vienna Circle rejected it as meaningless due to lack
of empirical verification — none could overshadow the intellectual brilliance of Aristotle’s metaphysical
philosophy.

The history of human thought unfolds through time, Every critique of metaphysics is but a premature
judgment made when scientific knowledge and information are still insufficient. Some even accuse
Aristotle of being an irrational idealist, yet his works show no such evidence. He was not a mystic but a
rigorously logical thinker.

Due to the limited knowledge of his era, Aristotle employed material philosophy to advance human
thought, setting aside systematic inquiry into the origins of space and time. The lack of a structured
theory of space and time in ancient Greek philosophy led him to hand these unknowns to theology and
mysticism, but his use of material philosophy and material science nonetheless opened a new chapter
in human intellectual and scientific progress.

The Chinese title “#Z1fi %" (Xing ér shang xué) for Metaphysics was first translated by Japanese
scholar Tetsujiro Inoue, derived from the I Ching: “That which is beyond form is called the Dao; that
which is within form is called the instrument.” ((Z%£) :“Hii L& 1§28, Fii FEIEZ4)
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Chinese scholar Yan Fu preferred the term “¥*%” (Xuanxue), originating from Tao Te Ching:
“Profound upon profound, the gateway to all mysteries.” ((GEf2%) “¥LZ XX, R 117)

Today, “f i %" is the more commonly used term.

Modern physics and successive industrial revolutions have shifted human knowledge from material
science to energy science and information science, verifying the ancient cosmological insight that the
"void" and "nothingness" represent the non-material variability and dualistic essence of existence.
Hence, it is time to revisit and reinterpret Aristotle's Metaphysics in light of this new understanding.

The Structure of the Chinese Edition of Metaphysics

The Chinese translation of Metaphysics contains fourteen books.Many versions, Here is one of them.
(Aristotle, 2016)

Book I overview of Ancient Greek Philosophy (10 chapters, pp. 1-33)

Chapter 1 discusses the human instinct for knowledge, the evolution of techne (craft/skill), and
concludes that technology surpasses experience. It also asserts that the growth of knowledge and
information must be guided by philosophical wisdom (pp. 1—4).

Chapter 2 distinguishes philosophers from ordinary people by their superior wisdom and knowledge,
claiming that intellectual wisdom surpasses practical knowledge and that philosophy — though
seemingly useless — is the most noble form of knowledge (pp. 4—6). Aristotle extols philosophy to the
highest degree, quoting Simonides: "Only the gods have the privilege of explaining nature." Ancient
Greek philosophy encompassed science, philosophy, and religion; Aristotle was the first to separate
them. He also noted that the gods were regarded as the cause and origin of all things. Today, the
mysteries of nature's divinity have been revealed by physicists, thus inheriting that divine privilege.
(Samo Liu, 2024g; 2024h; 20241i)

Chapter 3 analyses the Four Causes — material, formal, efficient, and final — and critiques earlier
Greek philosophers’ explanations. Examples include Thales’s water-origin theory, Anaximenes’s
air-origin theory, Heraclitus’s fire-origin theory, Empedocles’s four-element theory (water, air, fire,
earth), Parmenides’s ontology of being, and Anaxagoras’s Nous (Mind) theory (pp. 7—-10).

Chapter 4 reviews the cosmological theories of Hesiod, Parmenides, Empedocles, Leucippus, and
Democritus’s atomism. Aristotle applied material philosophy and moral reasoning to evaluate them,
unlike Taoism’s "acting through non-action" (JG N ») or Buddhism’s "emptiness of the five
aggregates" (FLZ54522). He also introduced the notions of no-contradiction (law of non-contradiction)
, being and non-being, and affirmation and negation — concepts resembling the yin—yang duality of
Eastern cosmology (pp. 11—13).

Since the first cause is a non-material attribute, material philosophy alone cannot adequately address it
— just as Newton could not explain absolute space through material philosophy. This is not a flaw of
Aristotle or Newton; without relativity and quantum theory, even today we could not meaningfully
discuss energy and information as non-material existences.

Chapter 5 studies the Pythagorean doctrine of “all things are numbers,” treating number as both form
cause and material cause. It examines Parmenides’s ideas of the “One” and “the many,” who held that
the “One” is infinite and divine. At that time, the concept of zero had not yet emerged. Parmenides
argued that beyond being there is no non-being, and that what exists must be one; non-being cannot
exist (pp. 13—17).Information theory today can be interpreted as the existence of 0 and 1.
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Interpreted through cosmic-origin philosophy, being as a noun expresses existence; being as a verb or
adjective implies spatial form and temporal process — thus, to exist is to be alive, The universe is life
itself.(Samo Liu, 2024a)

Chapter 6 examines the integrated philosophies of Plato, Heraclitus, and Pythagoras (pp. 17-20).
Several of its ideas align with Eastern cosmological thought:

It asserts that all perceptible things are in constant flux, and for that reason, no universal definition can
hold for them, since they are ever-changing.

It also proposes that number, in relation to matter, arises from the comparison of large and small; in
relation to cause, it corresponds to unity — “the participation of the large and the small in the One”
yields number.

As the concept of zero was unknown then, I suggest that the relationship of large and small should be
understood as participation in zero, not in one; all understanding of existence must be based on a
coordinate system with zero as the origin. (Samo Liu, 2024h)

Aristotle also regarded the Pythagorean concept of “the One (yuanyist —) as substance” as analogous to
the Eastern notion of Wuji (the Infinite o)) . He further proposed a binary origin of the universe, akin
to the Eastern idea of Taiji (the Great Ultimate X#K) . Yet, he did not combine Wuji and Taiji — in truth,
Taiji is the living foundation of Wuji.

Finally, he criticised the analysis of the cosmic origin through morality categories such as good and evil,
since these are subjective constructs of human consciousness. The universe itself has no moral
consciousness — only the natural principles of “acting through non-action =41 °4” and “emptiness of
all aggregates—t]£22, ” (Samo Liu, 2024i)

Chapter 7 summarises and evaluates the cosmological theories of ancient Greek philosophers,
concluding that none sufficiently explained the problem of the Four Causes (pp. 20—21). In contrast,
Taoist and Buddhist cosmologies systematically integrated these principles. (Samo Liu, 2025¢)

Chapter 8 critiques each philosopher individually, noting that they discussed only substantial entities
while ignoring non-substantial ones, even though such entities exist. What Aristotle called
non-substantial beings are what I define as non-material existences. Although he lacked this
terminology, he logically inferred and affirmed their existence as efficient causes and ontological
foundations.

Chapter 9 continues the discussion of cosmological thought (pp. 25—-33), introducing terms such as
idea®i/¥, formi#i’%!, the third man, binary body, and participation, and examining their relationships
and contradictions with number.

These correspond closely to Eastern concepts such as Wuji £k (the Infinite), Taiji K#k (the Great
Ultimate), causal conditions, and yin-yanglfFH, However, ancient Greek philosophy lacked
systematic coherence, expressing these ideas in scattered and often contradictory ways. Aristotle used
material logic to critique these inconsistencies.

This chapter also addresses the relationship between elements and numbers — especially between 1
and 2 — exploring issues of greater and lesser, long and short, many and few. His analysis, however,
was less comprehensive than that of Taoist or Buddhist cosmology. (Samo Liu, 2024i; 2025¢)

In my logical framework, I employ a zero-based coordinate system to analyse the existence and
transformation of “factors.” (Samo Liu, 2024g; 2024h; 2025h)
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Chapter 10 concludes that the ultimate aim of philosophy is to investigate the Four Causes; all Greek
explanations of the universe’s origin and the principles governing existence and transformation remain
bound within this framework.

Book II: An Outline of Philosophical and Scholarly Inquiry (three chapters in total,pp. 34—39)

Chapter 1 (pp. 34—36) argues that, because human wisdom is limited, truth is not easily grasped;
however, as knowledge accumulates, each person contributes something to our understanding of truth.
Chapter 2 (pp. 36—38) maintains that the Four Causes are foundational to philosophical analysis. Any
analysis of the cosmos and of existence must posit a first principle; the chain and types of causes cannot
be infinite; what has a beginning in form and in temporal process must also have an end, and there
must be an efficient cause and a final cause.

Chapter 3 (pp. 38—39) discusses scholarly methods of research and the organisation of disciplines.

Book III: On the Themes of Philosophy (six chapters, pp. 40—61)

Chapter 1 holds that philosophical inquiry arises from doubt, and that aporia and dialectical testing
resolve perplexities. Aristotle lists thirteen research themes: these are scientific-philosophical questions
derived from material-philosophical reflection. The seventh theme proposes studying causal relations
beyond matter—causality grounded in existence itself; the thirteenth asks whether "number" and
"point, line, and plane" possess ontological status. If they do, are they mixed with sensible things or
separate from them? (pp. 40—42) This problem has never been decisively settled, giving rise to notions
such as "four-dimensional spacetime,” "higher dimensions," and "time reversal," and to certain
tensions in modern physics. (Samo Liu, 2025a; 2025b; 2025¢)

Chapter 2 (1) (pp. 43—48) asks whether things either wholly possess the Four Causes or only partially,
and whether there might be one discipline that integrates the study of all four. Only philosophy can do
this, he argues. Aristotle's material philosophy coordinated research in material science and in the
cosmology of first principles, laying the groundwork for over two millennia of vigorous development in
physics as well as in philosophy and theology. Yet, given the incompleteness of knowledge in his time, a
comprehensive study of the cosmic origin was not possible. Today, with relativity and quantum
mechanics, we possess knowledge adequate for holistic inquiry into cosmic origin and ontology; Taoist
and Buddhist cosmologies and dialectical materialism may be consulted for such research. (Samo Liu,
2024g; 2024h; 2024i)

As a discipline concerned with the ontology of the cosmos, how does philosophy cognise first
principles? (p. 43) Aristotle holds that in each thing the final cause is inherent, impelling its generation,
existence, and change. For an unchanging origin or ousia, change is inapplicable—clearly, ancient
Greek philosophy did not recognise the non-material, Wuji (the Unlimited), or yin-yang
transformation, and therefore regarded the cosmic origin or ontology as "unchanging." This may be
why some later deemed "metaphysics" and dialectics to be opposed.

If the cosmic origin is "unchanging," whence the material universe? From Aristotle's text, his intent
appears otherwise, and later readers have misunderstood him. In Book IV, Chapter 8 (pp. 88—90), he
explicitly criticises such one-sided, humanly constructed judgments that "all is at rest" or "all is in flux."
He posits that the cosmic origin is a non-changing existence that, while itself unmoved, is the cause of
all motion and change—a remarkably advanced view. However, he does not explain that the
"unchanging" Wuji is itself a living yin—yang dynamism involving cosmic balance—an area where
ancient Greek philosophy lacked resources.

Over two millennia of scientific-philosophical development have yielded: physics addressing the
motivation of the cosmic origin; quantum mechanics and relativity addressing the material cause;
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thermodynamics addressing the final cause; and electromagnetism addressing the yin—yang structural
cause. (Samo Liu, 20241i)

What remains unresolved is the formal cause of existence, closely tied to space. Why does a human
have a human form? Why do animals have animal forms? Why do stones have their structures and
shapes? What forms do particles and dark matter take? Since forms of existence differ, a dedicated
discipline is needed for the study of formal cause. Yet no discipline can dispense with philosophical
guidance. For example, to study the cosmic origin with material philosophy—rather than with a
cosmic-origin philosophy—is to invite contradiction. The philosophy of cosmic origin should adopt
energy and information perspectives—non-material modes of thought—drawing on Eastern
cosmologies and dialectical materialism.

Chapter 2 (2) (3) (4) examines whether the discipline that studies cosmic ontology should also research
the general rules common to all disciplines; whether philosophy may study every cosmic ontology and
origin; whether there is another discipline for the properties of things; and, if philosophy is not limited
to ontology, whether it should integrate the chief properties of things. Such reflections enabled
Aristotle to pioneer the classification of natural and social sciences and to establish philosophy as the
core and soul of scholarly inquiry.

Chapter 2 (5) asks whether there is an imperceptible cosmic ontology, and whether there are
"intermediate entities" or a discipline for such intermediates. Modern physics and science have
answered his question with the mechanics of relations and causal conditions between existences.

Chapter 3 (6) (7) asks: If first principles are an academic subject, should they be ranked the highest or
the lowest? The answer: the highest. Aristotle’s material-philosophical method opened the path to
studying material science in the cosmos, leading to its flourishing. However, the period lacked the
scientific basis for studying the cosmic origin in full; the fragmentary and unsystematic Greek doctrines
of the cosmic origin could not satisfy his logical analysis. Modern physics now provides the knowledge
and information to study the cosmic origin; the first principles for this inquiry are still the highest
discipline. (Samo Liu, 2024i; 2025a)

Chapter 4 (8) (9) (10) (11) treats several issues with clear logic though inconclusive results. For
example: cognition relies on things sharing common and universal properties and cannot dispense with
particulars; yet should first principles belong to a kind or to the number 1? The text leaves this unclear.

They should belong to o: the study of the cosmic origin ought to begin from zero.

Chapter 5 (12) discusses whether the "number", "point", "line", "plane", "cube" are
"ontology"?Substance (benti/&A{£&) ? If not, then what is it that causes us to be so confused about the
"Substance" of things?Change, motion, relationship, tendency, and proportion cannot reveal the
"Substance" of anything, Because none of them represent the essence of things themselves.The
inference is that the attributes of an "Substance" should not be considered as actually existing.

Chapter 6 (13) Make a great inference:Elements (factors) may exist as 'potential’ or 'a state of being'
—unformed immaterial entities—before actual existence, Modern physics has proven the validity of this
inference.

Chapter 6 (14) emphasizes the importance of studying the "Substance" of things, that is, examining
what makes something "what it is" rather than merely focusing on it "exists".
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Book IV: On the Scope of Philosophy (eight chapters)

Chapter 1 (p. 62) holds that to grasp being qua being, one must seek the first cause-being qua being or
being as being.

Chapter 2 (pp. 63—68) asserts that the study of cosmic origin must begin with the principles and causes
of matter. Aristotle, through material philosophy, opened research in material science and also
advanced the study of cosmology and theology. He holds that material existence is intimately bound to
the “primal One, ” and, in examining the relations among opposites, the original One, and the many,
concludes that all things arise from opposition, which can be reduced to “is and is-not, ” “the original
One, ” and “the many.” This may be understood as yin—yang, Wuji, and Taiji. Although Aristotle did
not study Eastern cosmology, the line of thought in this chapter resonates with Zhou Dunyi’s
Explanation of the Taiji Diagram (KA &) . (Samo Liu, 2025¢)

Chapter 3 (pp. 68—70) maintains that philosophy investigates common rules and axioms applicable
across disciplines. The most certain among first principles is the principle of
contradiction/complementarity between yin and yang—the fundamental principle of cosmic activity.

Chapters 4 and 5 (pp. 70—84) examine the law of contradiction. Aristotle deems it unnecessary to
prove; attempts at proof lead to paradox. Using the terms "is" and “is-not, ” he formulates the
proposition of yin—yang contradiction and offers multiple arguments for the undeniability of the law: to
deny it is to erase all differences among things. This recalls Zhu Xi’s Neo-Confucian Principle Learning

(HE).

In the field of philosophy, this concept is usually translated as "law of non-contradiction"; however, I
believe it should be called “law of contradiction.” Aristotle expressed this in plain language:
“Contradiction” is a term created by humans. Humans exist within contradictions, and we use
language, words, and numbers to describe them, identify them, and resolve them. Contradictions can
lead to debates or even sophistry; yet being fixated on them or being unable to resolve them can cause
depression or lead to confrontations.

»

The universe does not contain any “contradictions.” “Being” is simply “Being, ” and "no-being" is
simply "no-Being"; “existence” means “existence, ” and "non-existence" means “non-existence.” These
concepts are determined by the “Origin4Jii” and “Substence 4 {£” of the universe. Humans can only
study these principles; even if they are able to create new forms of “existence, ” such creations must
still conform to these fundamental laws.

Perhaps Aristotle never studied Eastern philosophy, but his thoughts always coincided with the Eastern
concepts of the origin of the universe.

Chapter 5 further argues that denying or doubting the law of contradiction undermines confidence in
the veracity of sense perception. He also criticises ancient Greek phenomenologists for generalising the
total truth of the cosmos from partial phenomena. At the same time, he affirms that there truly is an
"unchanging existence" in the universe. Interpreted through Eastern cosmology, this "unchanging
existence" is non-material existence—a primordial non-material being: absolute zero, absolute space,
and light. This is a balanced state of yin—yang, intelligible as “unchanging,” yet it is the living Wuji of
yin—yang. (Samo Liu, 2025¢)

Chapter 6 (pp. 84—86) studies relations between things and argues that such relations are
inexhaustible; therefore not everything can be proved. This resembles Taoist yin—yang and the
Buddhist notion of dependent origination.
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Chapter 7 discusses the law of excluded middle. Here it is akin to Taoist balance and the Buddhist
Middle Way, yet material-philosophical reasoning alone cannot derive conclusions about the cosmic
origin.

Chapter 8 argues that “everything moves” and “everything is at rest” constitute a philosophical
antinomy. From this chapter’s analysis, the tendency in later philosophy to oppose “metaphysics” to
dialectics appears to be a misjudgement.

In sum, Eastern philosophy interprets the cosmic origin through a systematic but hard-to-know logic of
direct apprehension; without scientific achievements it is difficult to secure recognition. Aristotle, by
contrast, used the known to infer the unknown, employing an easy-to-know logic to interpret the less
systematic Greek cosmologies. He opened a road for material science through material philosophy and
also applied material-philosophical reasoning to the cosmic origin. Although his era lacked the
complete knowledge and information necessary for a full account of the cosmic origin, he nonetheless
laid the foundations for both material science and theology—an influence that has proved profound.

Book V — The Core of Metaphysics (30 chapters)

This book confirms that Metaphysics is a philosophy of the cosmic origin. It employs the logical
principles of First Philosophy (material philosophy) to study and analyse the non-material origin of the
cosmos — cause and factor — together with their related categories.

Chapter 1 examines the six different meanings of the term “origin”. Inspired by this, I designed a
“origin coordinate system” with a zero-point reference of space and time. (Samo Liu, 2025h)

Chapter 2 treats the four kinds of cause:Formal cause, material cause, efficient cause, final cause, and
the concept of “cause” itself.I believe that modern physics has provided some preliminary answers
(Samo Liu, 2024g; 2024h; 2024i).These four types of “causes” treat both the original “cause” and the
various “factors” as causes themselves; this is precisely what Eastern philosophy refers to as “yin-yang”
and “cause-factors”.

Chapter 3 discusses six explanations and meanings of "factor" (element, constituent).These six
meanings and interpretations are as follows: basic composition; primordial elements; fundamental
components; indivisible entities; “point”; “category” and “boundary”.Aristotle did not analyze things in
accordance with the Eastern philosophical concept of "yin-yang", He failed to distinguish clearly

between the “causes” and “factors” related to the concept of origin and substance.

Chapter 4 sets out six theses on nature (innate endowment and properties).It is believed that “innate
nature” is the source of all the changes and movements in the natural world.Analyzed using the
fundamental concepts of Eastern cosmology, this approach reflects the relationships between the
"Substance" that constitute existence within the universe.

Chapter 5 An analysis of the four interpretations of necessity (inevitability) is presented, These four
explanations are: “Conditionality,” “Compulsion,” “Lack of alternative options,” and “Empirical
evidence and conclusions.”. These four kinds of explanations reflect the direction of the "origin" and
"substance" of the universe.

Chapter 6 studies the thesis of the "primal One" (yuan-yi), A, B, C...1, 2, 3... Discuss the topic of '1' using
various substances.Simply put, it is similar to the concept of the " unlimited" in Eastern philosophy., in
my terminology, the zero-point origin. Existence describable as greater than zero is called the "many."

>

Chapter 7 asks what "is" (being) means, The concept of “absolute existence” and “attributive existence’
is explored from four different aspects. With present knowledge we may affirm that "absolute
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existence" comprises the existence and transformation of both material and non-material being, while
"attributive existence" is the existence and expression as apprehended by humans — the Taoist Dao and
De. (Samo Liu, 2024i; Liu Hongjun & Samo Liu, 2021d)

Chapter 8 investigates substance/ousia and criticises earlier accounts, Although the definition of
"ontology" is not fully clarified, it makes one thing clear: humans invented language, writing, numbers,
and mathematics to explore the origins of matter and humanity. I take substance to be origin itself;
quantum mechanics and relativity, thermodynamics now provide knowledge pertinent to the cosmic
origin and to substance. (Samo Liu, 2024g)

Chapters 9—10 (“same/different,” “opposite/contrary”) examine contradiction and change in what
exists.Research shows that “existence” is only relative in terms of existence and change; there is no
such thing as “opposition.” Only “directionality” can be used to indicate “opposition.” However,
“existence” and “directionality” are different in “variety”.

Chapter 11 (“prior”/“posterior”) considers the relativity of processes of existence. Evidently, ancient
Greek philosophy lacked a systematic inquiry into the origin of time; such inquiries exist in Buddhist
and Taoist philosophy. (Samo Liu, 2025¢)However, two key logical principles are mentioned here: the
“initiator” of a change must initiate that change themselves, and the “substance” possesses a
“potentiality” that precedes any actual manifestation.

Chapter 12 treats actuality and potentiality in relation to the efficient cause, discussing act, agent,
impotence, power, etc. Although in Physics Aristotle demonstrates the perceptibility of existence
(Aristotle, 2019; Samo Liu, 2025i), this aspect is not elaborated here, This clarifies a logical principle:
the proper definition of 'ability-potentiality' is the source of change in things. Eastern cosmology
affirms the perception of existence as the very root of cosmic efficient causation.

Chapter 13 studies "quantity" and "quantum", It is considered as the measurement of the "attribute"
and "nature" of the affairs, and space and time are also regarded as "quantum".

Chapter 14 studies "quality" and “such, ” holding that the primary sense of quality is difference in
substanceA&{&, and the secondary sense concerns qualitative change and transformation in
motion/change.

Chapter 15 examines relations, This paper studies the logical relation between "number" and
"potential" and "existence".comparable to Taoist yin—yang and Five Phases, and to Buddhist dependent
co-arising.Modern physics shows that the relationship between non-material particles and quarks leads
to the formation of atoms; the relationship between atoms leads to the formation of molecules and
matter; the changes and movements of matter lead to the generation of energy; the relationship
between energy and information makes people re-understand matter and human beings; it is still
metaphysics.

Chapters 16—30 investigate the primordial status of a series of human-devised, knowledge-type terms
— “complete,” “limit,” “from another,” “from itself,” “arrangement,” “having/undergoing,”

“endowment,” “privation,” “having/being-in,” “from,” “part,” “whole/common/total,” “trimming,”
“genus-species,” “fake,” “accident/attribute,” etc. — thereby pioneering the study of the origin of
knowledge itself.

Chapter 28 is devoted to the study of "genus (race)", and puts forward the philosophical category of
"different from genus".
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Book VI — A Taxonomic Study of Reality and Existence (four chapters)

Chapter 1 proposes that each discipline should study its proper domain of existence and reality.
Physics, mathematics, and philosophy are theoretical disciplines; philosophy should lead all others in
reflection, and its goal ought to be the study of the cosmic origin that exists independently and is
unmoving. Here Aristotle, through material-philosophical reflection, delineates the disciplines of
material science, while affirming that philosophy is both the soul and the vanguard of these sciences,
and the basis for inquiry into the cosmic origin.

As theoretical disciplines, mathematics and physics may serve as tools for this theology (study of the
unmoved principle). If the divine exists anywhere, it must be found among these things. Thus,
philosophy is the first discipline (prime academic study), not (only) First Philosophy. First Philosophy
is the logical method of "using the known to study the unknown," which I call material philosophy.
Material philosophy is the soul of material science and also the wisdom by which the philosophy of the
cosmic origin is pursued.

From this chapter it is clear that Aristotle distinguishes the first discipline, First Philosophy, and
Second Philosophy. The first discipline is the philosophy that studies the cosmic origin — the
subject of Metaphysics. Hence Metaphysics is the first discipline, not merely First Philosophy.
(Note: This point is very important in modern physics.)

It is emphasized that no matter what kind of thing is studied, the starting point should be the
"ontology" of the thing;The “soul” is a natural phenomenon; to explore the nature of such phenomena,
we must consider how the soul is related to matter and existence. The soul cannot be separated from
matter and existence.

Chapter 2 classifies four kinds of actual existents and argues that accidental being cannot found a
special art. It also discusses the relations among the accidental, the usual, and the necessary.It is
argued that the logic behind “potential being” and “actual being” is one of conformity to nature.

Chapter 3 further traces the causes of accidental happenings, using relations among A, B, and C in a
manner comparable to Taoist generation-and-restraint within yin—yang and the Five Phases,
concluding that any regress must ultimately consult the Four Causes: material, final, efficient, and
formal.

The opening sentence of this chapter poses a thought-provoking question: the principle and cause of
phenomena arising and ceasing without undergoing a process of birth and death “Should” exist. But
does it really exist?

Chapter 4 discusses propositions of truth and falsity, arguing that so-called "truth" is human cognition
of what actually exists — and may not coincide with the actuality. I understand this as a discussion of
the reality of natural existence and the probabilistic character of science: humanly made knowledge
and information are human understanding, not necessarily nature's reality, and human inquiry is
unending.

Book VII — On Substance and the Cosmic Origin by the Method of First Philosophy (seventeen
chapters; the core of Metaphysics)

Chapter 1 asks: What is the cosmic origin or substance? How does it exist? How do its quality and
quantity change? Such inquiries form the basis upon which humans, by means of knowledge and
information, can analyse and judge.
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The cosmic origin or substance may be called the first primitive: primitive in definition, in the order of
knowing, and in time. In Aristotle's day there was no concept of zero; in my work I designate it as o, the
beginning — from absolute zero, light and light-speed, and the zero of cognition. Zero is the substance
and the cosmic origin, the origin of the Cartesian coordinate system.

Chapter 2 lists diverse Greek views of substance and raises theses on cosmic substance. Evidently, the
various Greek doctrines of substance lack the systematic and logical coherence found in Taoist and
Buddhist cosmology.

Chapter 3 employs four objects — “what-it-is” (quiddity), the universal, genus, and the substratum —
and takes “matter, ” “form, ” and the "composite individual" as substrates for investigating substance.
He argues that if one must choose, it is better to take form rather than matter as substance; to take
form as substance is most captivating — and most perplexing. In my writings I hold: within the
material universe, both material and non-material are the universe’s substance. “Jo4 K.z b G4 5
%2 £ (untranslation.) , ” Quantum mechanics and relativity indicate that the scientific substance of
the universe is non-material information and energy. (Samo Liu, 2024g; 2024h; 2024i)

Chapter 4 studies the relation between "what-it-is" and substance, i.e., between humanly posited
definitions and natural origin. Human definition — what-it-is — is our attempt, with scant knowledge,
to seek the grand purport and truth of the cosmos; it remains in a state of "not-knowing" or
“insufficient knowing.”

Chapter 5 analyses the compound of subject and attribute, concluding that we cannot determine the
"what-it-is" of substance, nor can we strictly define it — categories outside substance cannot define it
independently, for substance is nature itself. Knowledge may investigate it, but only by continually
approaching it.

Chapter 6 asks whether a thing and its "what-it-is" are the same; they are not. Human understanding is
an accumulation of knowledge and information; “what-it-is” belongs to nature itself and to humanity’s
ceaseless quest — an eternal process of existence and reflection.

Ancient Greek (and other) philosophers often deemed their own "understanding" correct and others’
incorrect — a propensity born of human reflective endowment, and a kind of human “trouble.”

Correctness should be judged by the probabilistic workings of science: high-probability claims may be
correct; low-probability claims may not be.

Thermodynamics, relativity, and quantum mechanics corroborate Taoist and Buddhist cosmologies:
yin—yang Wuji, yin—yang Taiji, Five-Phase generation and restraint, dependent origination, the Middle
Way and balance — as well as the Greek notions of the "primal One" and "flux."

Chapter 7 studies modes of origination: the cosmos's natural creativity and spontaneous generation
without deliberate sequence; and artificial making, including human intention and fabrication — what I
call human subjective consciousness: artefactual existence. (Liu Hongjun & Samo Liu, 2020; 2021a)

Ancient Greek philosophy does not exhibit a systematic doctrine of the Taoist acting through
non-action or the Buddhist emptiness of the five aggregates — the felt presence of "void" and
"nothingness."

Nevertheless, Aristotle also holds that before human making there is material existence; human
making employs matter, and the created status of matter can be described through privation. What is
privation? Greek thought lacked a systematic account; Eastern philosophy treats it, and modern
physics has discovered knowledge and information pertinent to it.
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Chapter 8 is perhaps the most intriguing chapter in Metaphysics, fully displaying Aristotle's
material-philosophical logic of using the known to analyse the unknown. He holds that creation must
have a starting-point, an antecedent cause, and a resultant effect.

He argues that form does not first exist independently; the creative efficacy of form is vested in, or
depends upon, individual existents.

I hold that form is the manifestation of existence in space; the creative principles of formal cause within
space remain insufficiently explicated — modern science suggests that privation is a contradictory
relation between energy and information. (Samo Liu, 2024)

Chapter 9 examines three modes: artefaction, spontaneous generation, and the natural generation of
the cosmic origin or substance.

Chapter 10 defines part and whole, and posits temporal issues of "prior" and "posterior" in the process
of existence. In human life, "soul" and "body" are a simultaneous unity; otherwise there is death. He
does not state that all existences are co-present in yin—yang and are sentient (Perception rather than
sensation) and alive — a gap in Greek thought.

Chapter 11 investigates the forms of "category" and "part" in relation to the composite entity; it holds
that the human soul is the primitive substance, while the body is matter — the composite entity.
Chapter 12 continues with the human as the lens for studying substance, emphasising the indefinability
of substance because of hierarchical differences in genus, species, and form. Chapter 13 examines
substance via the composite of substrate and "what-it-is," considering substance as individual and as
matter, and concludes again that substance admits of no strict definition.

Chapters 14—15 criticise as absurd the doctrine that "forms/ideas" (various eide) are substances.

Chapter 16 studies the potentialities of substance and discusses the relations among the primal One,
actuality, principles, elements, causes, and substance. It introduces an inquiry into perishable existence
(material) and imperishable existence (non-material) as modes of substance.

Chapter 17 restates substance from another starting-point. In essence: substance or the cosmic origin is
nature. Yet the universe has endowed humans with an innate drive to ask “how so?” — why this is this.
The key to our inquiry lies in elements(factors, element) and causes (causal, efficient, final). The most
crucial pursuit is the latter: cause. The formal cause may be the primal cause for grasping cosmic space;
the efficient and final causes are those by which the factors of existence become the substance of
matter. This is the philosophical system of the origin of the universe, with Einstein's theory of relativity
being merely a relativistic theory of material motion based on Newtonian mechanics, and
thermodynamics, electromagnetism, strong force, and weak force also being the basis of their
respective relativistic theories.(samo Liu, 2025i)

Modern Physics has discovered the substance and energy's ontology, motive force, purpose, blurring
their form and process. (samo Liu, 2024g)

Book Vil — On Matter and Form (six chapters)

Across these six chapters, Aristotle applies material philosophy to the study of the cosmic origin,
emphasising that causes (yin-like), principles (relations of causal conditions; yin—yang and the Five
Phases), and the elements of substance (factors/elements; yang-like) are the true objects of inquiry into
the cosmic origin.
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Chapter 1 holds that the "material substrate" of things is also substance, echoing the Tao Te Ching idea
that “f544 /%2 £ (untranslation). "It implies that the atomic ontology is energy, and atoms can give
rise to molecules, cells, etc.It can be understood that the "ontology" is the basic structure of "existence",
and the mutual relationship and the direction of change between them produce "existence" and
"matter".

Chapter 2 argues that although matter is "actual being," it is a potential substance, whereas "actualised
substance" is the formal cause related to space. This reveals the fundamental primacy of the spatial
formal cause, and it analyses the definitions of a thing's form and its composite individual: it is the
spatial form and structure that make "what-it-is" become "this." To this day, we still lack a full
understanding of the formal cause, relativity and quantum mechanics each maintain their own
"philosophy of space." If physics forgets the 'academic soul', contradictions are bound to arise. (Samo
Liu, 2025f; 2025b)

This chapter reveals that the "matter" as a three-dimensional form contains "energy" and
"information", and that the "yin-yang duality" and "three-phase unity" lead to the "existence" itself and
the mutual relations and changing directions among them.

Chapter 3 contends that by analysing form and the composite entity,we still cannot fully clarify the
many kinds of substance, perishability, processes of perishing, and imperishability; neither "number"
nor mathematics can resolve these issues.

Chapter 4 distinguishes "remote matter" and "proximate matter," holding that every natural substance
has its own proximate matter and efficient cause; he illustrates this with the example of human sleep.

Chapter 5 discusses changes in matter,

1

Chapter 6 addresses the vexed contradiction of the "one" and the "many," concluding that all
"non-material origins of things" may be called the "primal One." In my writing I call this non-material
existence; it may also be termed energy and information, absolute zero, absolute space, and light;
Eastern philosophy calls it Wuji and Taiji.

This chapter can be understood as: although Aristotle did not apply the principle of cosmic origin of the
Eastern philosophy, his research conclusions are similar to the Eastern philosophy.

Book IX — On Potentiality and Actuality (ten chapters)

Chapter 1 investigates potential power and actualised power, with the key lying in understanding the
active and passive dynamics of potentiality. In my view, modern physics has resolved this problem.
Material philosophy has led material science in the vanguard, enabling humanity to recognise that the
primitive being of substance is mechanics — the yin—yang transformations of "information," "matter,"
and "energy." (Samo Liu, 2025f)

Mechanics is the relationship of interaction (attraction-repulsion) between "existences" (or within their
own structures); this relationship reflects the fact that "existences" possess the ability to perceive.

Chapter 2 studies rational potentiality and non-rational potentiality. Only humans possess rational
potentiality grounded in subjective consciousness; humans have a "soul, ” with dual functions of
sensation and perception. Yet all categories of existence and their origins also possess perception,
belonging to the “acting through non-action & 41fi 4” and “emptiness of the five aggregates 7. 2% £522”
— that is non-rational potentiality. (Samo Liu, 2025i)
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Aristotle treats existences beyond the human as “soulless,” separating them from the "cosmic origin" —
a stance rooted in material philosophy.In fact, in Section 3 of Volume 3 of Physics, he had already
deduced that 'existence' possesses perception—a conclusion he himself found hard to believe.(samo
liu,20251)

Here the difference between Eastern and ancient Greek philosophy emerges. Eastern cosmology holds
that the "existence" of humans and all things bears a perceiving "mind" and "soul"; only humans and
animals (cellular beings) have the faculty of sensation, an explicit mind and soul, and uniquely humans
possess logical reasoning and the innate endowment of language, script, and number. Humanity should
be grateful to the cosmic divine.

Human existence is an exceedingly rare "low-probability" event in the universe — the result of human
striving — and we should also be grateful to ourselves.

Chapter 3 analyses the Greek notions of can, cannot, and potentiality. Using human sensation as an
example, it argues that can and cannot are only matters of human sensation and knowledge, whereas
potentiality belongs to cosmic nature — the "achieved in concealment" of acting through Jc i and
TZa e 2E,

Chapter 4 asserts that whatever is possible will exist — what we today call a “high-probability event.”

Chapter 5 asks how potentiality is acquired and how existence is actualised. A key condition discussed
is will or desire. Here only human will or desire is treated; Eastern cosmology maintains that existences
in the universe and in space all possess perceiving “will.” This is the true potentiality of cosmic nature,
like mechanics. (Samo Liu, 2025i)

This chapter also considers potentiality to be non-rational; it may belong to living beings or to
"non-living" things. Aristotle does not probe further — showing a gap in Greek philosophy.

Chapter 6 studies the nature of actualisation, arguing that one must address propositions about the
potentiality of motion/change in order to study the actualisation of existence, and holding that
activities such as the "infinite" and the "void" can never be fully actualised processes.

Evidently, to infer the "void" and the "infinite" of motion/change and potentiality using the logic of
material philosophy — rather than Eastern cosmology’s systematic knowledge — cannot derive the
Eastern notions of £tk Wuji and Kk Taiji.

The greatness of Aristotle’s logical philosophy lies here; it is not a matter of right or wrong. At this point
one can see his thought clearly pointing out three philosophical routes, separating philosophy into: a
theologicalt"¥: route;

a material-philosophical? )i ¥ *¥: / logical route; (First Philosophy)
and a scientific-philosophical/Material ScienceF} 7355 /i £t route of differentiated disciplines
within material science.(Second Philosophy)

Chapter 7 uses material-philosophical logic to ask when a thing is potential and when it is not,
concluding that things are not potential at every time and moment. He did not realise that the physics
he founded shows the process of "cosmic nature" to be perpetually in dynamical, mutually perceptive
transformation — i.e., perpetually potential.

He further holds that in a potential thing, thought’s efficacy makes it a fully actualised existent; and
that things generated by innate impulse, absent external impediment, are potentially all that they can
be.
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It can be understood as: he studies the 'potential' probability of success, with some succeeding and
others failing.

He also analyses the relations among “earth, ” “air, ” and “fire, ” but omits the Eastern concepts of
“metal, wood, water, fire, earth” and their non-material attributes, as well as the Five-PhaseTi1T
relations of generation”: and restraint’. — relations that happen to accord with mechanical relations
in modern physics. (Samo Liu, 2024i, 2025f)

Chapter 8 claims that potentiality precedes definitions and formulae, for potentiality belongs to nature,
while definitions and formulae are human constructs.

He also argues that the before-and-after of the "process of existence" (time) is a form of human
sophistry. He clearly recognises that the "concept of time" is a human definition imposed on nature, yet
does not fully explicate this — a deficiency in Greek studies of the "process of existence" that has
become a "regret" in modern physics. (Samo Liu, 2025¢)

Even so, he still holds that philosophy should prioritise inquiry into cosmic substance.In this sense,
“actualization” precedes potential.

He deems that human sensory functions are actualised by action, and intellectual functions by product.

He further distinguishes a mode of existence that is everlasting and imperishable from one that is
perishable; the perishable contains contradictory opposing factors and thus cannot abide. But what is
“everlasting and imperishable”? The Greeks took the heavenly bodies as “eternal,” yet these too change.

Studying the cosmic origin with material-philosophical logic naturally leads towards a “theological
philosophy.”

The chapter concludes with a prospect: Academically, it will be more scholarly, There will be a higher
degree of motion change in the dynamic variable form; actuality evidently precedes potentiality and all
principles of motion/change.

Chapter 9 And Chapter Ten continues with is and is-not, good and evil, true and false. Human
judgments about nature are always at some distance from nature itself.

2.2. Conclusions of Metaphysics: "Existence” in a Philosophy of the Cosmic Origin

"

Book X examines the "primal One," "opposites,” and "intermediates," in ten chapters.

These chapters continue to analyse ancient Greek notions of the cosmic origin or substance.

In Greek philosophy, the concept of the cosmic origin encompasses both rational knowledge and
sensible (perceptual) knowledge.

In Eastern cosmology, diverse schools likewise combine perceptual and rational knowledge, all
grounded in the I Ching as the fundamental system, with the Tao Te Ching systematising these insights
(Liu Hongjun & Samo Liu, 2021d).

Buddhist cosmology also formed schools based on the dialectic of "emptiness and being," "cause and
factors," and dependent origination; the Diamond Sutra and the Heart Sutra systematised this body of
knowledge (Liu Hongjun & Samo Liu, 2024). It then merged with Taoist learning (Liu Hongjun & Samo
Liu, 2020) to form an integrated philosophical system of cosmic origin.
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Aristotle sought, by the logic of material philosophy, to dialectically appraise and summarise Greek
thought. The result was the development of theology, First Philosophy, and Second Philosophy;
scientific philosophy advanced rapidly, yet certain tensions of modern physics were also thereby
engendered.

Absent the knowledge of thermodynamics, quantum mechanics, and relativity, there is still no
adequate basis for adjudicating philosophies of the cosmic origin. Energy science and information
science have supplied new knowledge and information, calling for a rethinking of "space and time" and
of "existence" within them. This merits the attention of the academy.

Human history is created by humans; the history of the universe is what humans conceive and forge
through language, script, and number. Lacking the numeral "0" at the time, human expression in
language, script, and number was incomplete; thinkers like Aristotle were needed to lead human
reflection (Samo Liu, 2025h).

Today mathematics has not only "0," but also the Cartesian coordinate system with 0 as origin, along
with the calculus of Newton and Leibniz—constructed humanity's mathematical edifice and enabling us
to unite knowledge of the cosmic origin with modern physics in a framework for the origin and
substance of the cosmos.

Chapters 1—2 study the "primal One," i.e., the concept of Wuji in the philosophy of cosmic origin.
Proceeding by the logic of material philosophy from the perspectives of "material existence" and
"non-material existence," Aristotle could not derive the systematic Eastern results of Wuji, Taiji,
yin—yang and the Five Phases, balance, causes and factors, dependent origination, and the Middle Way.

Both Eastern and Western philosophy once called the "cosmic origin" the "One," at a time when there
was no numeral zero. The cosmological ideas of "emptiness" and "nothingness" thus could not be
clearly expressed (Samo Liu, 2025h).

Chapter 3 treats "the one and the many." Interpreted through a philosophy of cosmic origin, he is
essentially probing the existence and the scales of "0" and "non-zero numbers." The issue recalls
Diamond Sutra Chapter 11, where the Buddha and Elder Subhuti discuss whether the grains of sand in
a single Ganges are "many," or whether the sands of that many Ganges rivers are "many."

"noan "nan "non

Here arise such notions as "the single and the collective," "opposites," "pairs of opposites," "relative,"
"composite substance," "same," and "different," especially "same in genus," "different in genus," "same

in species," and "different in species."

In my essay on the nature and form of "0," I propose five philosophical categories of cosmic existence
(Samo Liu, 2025h):

Yin—yang Wuji: Absolute zero, absolute space, light: an "absolute infinity" of living existence, without
metrics of size or temporal process-To be more precise, it’s not that such knowledge doesn’t exist;
rather, it is beyond the ability of human knowledge to define. It can only be described as “infinite”. The
remaining four categories belong to yin—yang Taiji:

Dark matter/ dark energy - knowledge is insufficient; it is unclear whether this aligns with
particles—quarks as the same genus or species. Both are non-material and cannot be expressed by
three-dimensional metrics or ordinary temporal scales. Quantum mechanics introduced Planck time
and the Planck scale; M-theory introduced the philosophical schema of "point, string, brane." I suggest
interpreting these by the non-material perspective of the cosmic origin.
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Matter: Humanity's principal body of scientific knowledge, encompassing local stars and galaxies. Yet

we still do not know the true extent of space, how many galaxies there are, how many stars exist, let
alone the number of atoms and molecules. The infinitely large and infinitely small thus arise.

Humanity has invented coordinate systems, calculus, and exponential expressions. If our knowledge
becomes sufficient, material existence—however large or small—can be expressed; and where the
human brain cannot compute, we have built computers. We do not fear calculation or expression; what
we lack is knowledge.

Present knowledge remains largely within the fourth category: matter. The material-philosophical logic
of "using the known to study the unknown" is still a great human achievement. Thermodynamics,
relativity, and quantum mechanics have clarified the two ends of "matter":

The substance of "matter" originates in non-material energy and returns to energy. Whether its kinetic
energy reaches light speed or not, it exists in the form of energy and, in motion, dissolves into energy.

With such knowns, we may supplement Chapters 4-10 on "primal One," "opposites," and
"Intermediates," as follows:

Material existence: the fourth yin-yang philosophical category, the sphere of human life and
knowledge, atoms, molecules, and cells.

Formal existence: described by 3-D coordinates and calculus; smallest scale uses the Planck scale as

the o origin; largest scale uses light-years or parsecs; practical units include metre, decimetre,
centimetre, millimetre.

Motive cause: a thing's sensitivity to forces — mass to gravitation; electromagnetic properties to EM
force; micro-structure to strong/weak forces; existence to the equilibria of thermodynamics.

Final cause: the Middle Way; balance; fairness; symmetry.

Formal cause: we now understand atomic structure clearly; have advanced in cellular structures and
information; we can classify atoms, molecules, plant cells, animal cells, and human cells; yet the causal
knowledge of the "forms"(space) of all beings remains incomplete (Liu Hongjun & Samo Liu, 2020;
2021a).

Expression of the process of existence: years, months, days, hours, minutes, seconds — a temporal
scheme of Earth within the solar system, created by our ancestors, and suitable chiefly for "us." Should
there be "others" in other systems, they would not necessarily (indeed, almost certainly would not)
describe time thus. Time is a human-made, non-material knowledge system.

Material existence II: the fifth yin-yang philosophical category, the realm of cosmic stars and galaxies.

Formal existence: 3-D coordinates; smallest scale: light-year/parsec; largest scale: "infinite," signalling
our limited knowledge and perhaps an ultimate unknowability of how many galaxies exist in the
"boundless" expanse.

Motive cause: as in the fourth category.

Formal cause: clear understanding within the solar system; partial advances regarding the Milky Way;
scope for galaxies, clusters, and superclusters; awareness of stars, satellites, white dwarfs, neutron
stars, and black holes — yet cosmic knowledge remains far less clear than our knowledge of terrestrial
beings.

Process of existence: can be denoted by a "kalpa," about 4.32 billion ordinary years — likewise
human-made knowledge.

Non-material existence I: the third yin-yang philosophical category, the domain of quantum
mechanics, particle.
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Formal existence: non-material, non-three-dimensional; expressible with a 0-origin coordinate frame;
think via M-theory's "point—string—brane"; largest scale: Planck scale; smallest: "0," to be grounded
further once dark matter and dark energy are clarified.

Quantum mechanics has classified particles and quarks.

Motive cause: non-material perception to force; EM attributes to EM force; structural attributes to
strong/weak forces; existence to thermodynamic equilibria.

Final cause: as in the fourth category.

Formal cause: unclear; we can, however, affirm "non-material" and borrow M-theory's "point, string,
brane."

Process of existence: Planck time — again a human-made knowledge.

Non-material existence II: the second yin-yang philosophical category, the domain of dark matter and
dark energy.

Knowledge here remains unclear: The conclusions made by the logic of combining material
philosophy with cosmic origin philosophy.

Non-material existence III: the first yin-yang philosophical category, the domain of absolute space,
absolute zero, and light.

This category is concluded by integrating Taoist, Buddhist, and ancient Greek cosmologies with
modern physics and dialectical materialism. It marks humanity's ultimate pursuit of cosmic knowledge
and information, a necessary field of inquiry for human existence — and the unfinished enterprise of
Metaphysics.

The above conclusion comforts Aristotle: if there is a "philosophical theory of relativity" in physics, it is
the Metaphysics.

2.3 Induction in Metaphysics on the Cosmic Origin
Book XI offers brief summaries of Physics and of each book of Metaphysics (twelve chapters).

Chapter 1 asks which disciplines, or what kind of discipline, may be called wisdom.

Humans are intelligent matter (Liu Hongjun & Samo Liu, 2020); all knowledge and information are
manifestations of human wisdom. Language, script, number, mathematics, coordinate systems, and
science are tools for expressing that wisdom.

Before Aristotle, "philosophy" could encompass many bodies of knowledge; he classified them into
distinct disciplines. Today, philosophy, mathematics, physics, and others have each contributed to
studying the cosmic origin. Thermodynamics, relativity, and quantum mechanics have identified the
origin and substance of matter (the atom) and have provided scientific grounds for the claim that both
matter and humanity arise from "emptiness" and "nothingness." This marks a move from material
philosophy to an energy philosophy, indebted to Aristotle.

Philosophical reflection still leads all disciplines, yet it depends on their research and
exploration—across both the social and natural sciences.

Humans have created computers and robots—endowing machines with a "soul" and "mind"—and
thereby moved from material philosophy into an information philosophy. In this way, we can also
inquire into the mind and soul of the cosmos and of humankind. Although we still cannot confirm
"what that is," the cosmologies of the cosmic origin left by our ancestors, together with Aristotle's logic
of using the known to investigate the unknown and with dialectical materialism, can be linked with
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modern physics to generate a new philosophy (Samo Liu, 2025f)—one that requires the participation
and verification of multiple disciplines.

Chapter 2 discusses the ontological relation and principles between "actual existence" (matter) and the
"primal One" (non-material), introducing the ideas of the point and "1" as ontologies, along with the
notion of composite entity (things composed of matter and form).

Material philosophy cannot express the conclusion that every existence—not only the
human—possesses perception and "lives" throughout a temporal process until that existence ends, even
though in Physics Aristotle already deduced that all "existences" have "perception." (Aristotle, 2019;
Samo Liu, 2025i)

Chapter 3 considers how certain affairs are assigned to a discipline—this becomes the classificatory
logic of the material sciences—and identifies philosophy's theme as the common realia of disciplines
and their basic correlates. Chapter 4 holds that physics and mathematics are branches of philosophy.
Chapter 5 analyses the paradoxes of "both is and is not" within human knowledge and defends the law
of contradiction.

Chapter 6 criticises Greek doctrines that violate the law of contradiction; Chapter 7 regards philosophy
as an inquiry into theology and the forerunner of the other sciences; Chapter 8 distinguishes what is by
nature from what comes to be; Chapter 9 discusses the actualisation of potentiality and motion, holding
that change is the process by which potentiality tends toward actuality.

Chapter 10 argues that "the infinite" cannot be realised in the material universe, and demonstrates that
sensible bodies possess only relativity in respect of distance, motion, and time—what may be called "the
infinite." Hence, in my analysis of the cosmic origin I divide "existence" into five categories, each
beginning from 0 and terminating at some number.

"The infinite" signals the "inability" of the human domain of knowledge; thermodynamics, relativity,
and quantum mechanics allow "existence" to be expressed via limits, overcoming this impotence of
human wisdom.

The substance of the cosmic origin—WujiJc} or the primal One t——is absolute space, absolute zero,
and light, the Primordial Lord of the cosmos. It cannot be expressed by human temporal process or by
metrics of form; it is the infinite balance of yin and yang in cause and factors, the substance and first
cause that brings forth the universe .

Chapter 11 analyses modes of change—motion and transformation—proposing three types: generation
and corruption; complete generation and complete corruption; partial generation and partial
corruption; motion is a genus of change.

Chapter 12 argues that for substance and relation, neither motion nor the categories of "active" and
"passive" can have a motion-of-motion or change-of-change; motion belongs only to the categories of
quality, quantity, and place. Four arguments show that there is no motion of motion, nor change of
change—an insight akin to Zhuangzi’s “f 1 & 7-AH| (untranslation).” Yet in articulating “space, ”
“time, ” “Wuji, ” and “Taiji, ” the account is less systematic and clear than that of Wenzi, Liezi, or
Zhuangzi (Samo Liu, 2025¢).

He holds that the thesis "substance is without motion and change" was later misunderstood; what he
meant is that the "rest" of substance marks a privation in Greek understanding.

Book XII studies the universal cause and the Prime Mover (ten chapters).

Chapter 1 states that the theme is substance and that the inquiry concerns its principles and causes.
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If the universe is a whole (a complete entity), then substance is its primary part; next come quality and
quantity, which are merely endowments of substance and modes of change.

He divides substance into three classes: two sensible substances—one eternal, the other
perishable—and one non-sensible, unmoved substance. Analysing the Greek ontologies through
material philosophy exposes the inadequacy of knowledge for concluding on origin and substance.
Therefore, drawing on modern science, I synthesise five ontological categories (Samo Liu, 2025h).

Chapter 2 uses material-philosophical logic to derive matter as a third thing, and to assert three items
among causes and principles: definition or form; the corresponding privation of that
definition/form—the two forming a correlative pair; and third, matter.

This readily yields the conclusion that information and energy compose matter.
Here he adds one more mode of change—ontic change—making four types in all.

Chapter 3 summarises three kinds of substance—matter, natural substance, and composite
individual—and four modes of origination: by techne (art), by nature, by chance, and spontaneously.

Chapter 4 concludes that the classes of principles/causes are either four (form, privation, matter,
efficient cause) or three (form and efficient cause united), and that efficient causes may be proximate or
remote, the remote being the universal cause of things. Efficient causes may be internal or external:
natural products arise from external causes; products of thought do not.

Chapter 5 argues by logic that the substance and causes of all things are analogous to the human soul
and body. He posits a concept—possessing all four causes, grounded in substance, The concept of
'non-ordinary people' originating from a primordial general cause can be understood universally.
thereby laying a philosophical basis for a personalised deity.

Chapter 6 deduces, prior to all things, an "eternal, unmoved" unchanging substance, and identifies the
first cause as the universal cause of all causes that bring about actual existence; thus he establishes the
philosophical basis of a "God of Nature."

What is this “first cause? —[X” or “universal causei[X]”? Even today, with knowledge of absolute
space and the light of absolute zero, we cannot say clearly. We only know that among all existences,
humans alone possess subjective consciousness and have created a knowledge system of language,
script, and number—devised for our survival and existence.

Chapter 7 adduces the stars as evidence of an “eternal Prime Mover, ” initiating change through reason,
and praises the "goodness" of the God of Nature—pure thought (non-material), independent of the
sensible world; such a substance/4<{& must be without change and immutable.

This chapter explains and praises the God-“personalized” version of the cosmic deity in a very beautiful
language.

Chapter 8 holds that Greek philosophy and myth alike recognised the divinity of the eternal natural
substance; the cosmos is one, and the Prime Mover is one.

Chapter 9 discusses mind, reason, thought, the human mind and the divine mind, and the identity of
thinking with its object.

Chapter 10 treats the "good" as the disposition of the God of Nature, standing above all things and
providing order. The God of the cosmos created humanity and all beings; to call this merely "good" is
inadequate.
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Book XIII investigates mathematical objects and forms/ideas (ten chapters).

Chapter 1 surveys disagreements among Greek theories of number and ideas, and distinguishes two
kinds of non-sensible entities: mathematical objects and forms.

Chapter 2(1) presents seven arguments to show that mathematical objects cannot constitute an
independent substance either inside or outside sensible things.

The sixth argument holds: a subject (three-dimensional) can be actual (material), but abstract points
and lines cannot be actual (they are non-material). Hence, the M-theoretic notions of point, string, and
brane should belong to a non-material philosophical domain (Samo Liu, 2025h).Similarly, research in
mathematics beyond three dimensions is permissible, but applying this academic knowledge to physics
is a philosophical farce, violating the principles of philosophy.This is discussed in another article (Samo
Liu, 2025k).

Chapter 3 maintains that mathematical objects cannot exist independently in actuality, though in
thought they may be treated as separable. He notes relations among optics, acoustics, and
mathematics—number and line are special endowments of light and sound, and mechanics should
likewise be studied—thus initiating a line of non-material mathematical inquiry.

Chapter 4(2) critiques Greek doctrines of forms/ideas and summarises their provenance; Chapter 5
continues the critique, including of Plato.

Chapter 6(3) offers a concluding critique and discussion of treating number as substance; Aristotle
uncovers a major defect of Greek philosophy. Yet, because he pursued the cosmic origin through
material philosophy, he himself was also caught in this "major defect."

The "defect" is this: numbers and mathematics are humanity's crucial informational tools—our most
precise instruments for studying and understanding the cosmos and its origin. Without number, the
human toolkit of language—script—number would be incomplete; without geometry, coordinate
systems, and calculus, modern scientific progress would not exist.

Nevertheless, number and mathematics, though arising from nature, are human creations for knowing
nature; they are not themselves nature. To take "number" as the "cosmic origin" or "substance" is the
fatal defect of ancient Greek philosophy—and a key difference from Eastern cosmology of the cosmic
origin.

Eastern cosmology takes origin and substance to be the "existence" of emptiness and nothingness, and
may also call substance the "One," but it does not entangle itself in number—for there was then no
numeral "0"; the East awaited the advent of zero.

"Zero" is a monumental human creation and discovery. (Samo Liu, 2025h)

"Zero" is the "universal cause" and "primordial factor" of the cosmic origin. The substance of all
"existences" in the universe begins with its own zero; only the "universal cause" and "primordial factor"
may be infinite, called the absolute "0."

Chapters 7—9 continue the critique of Plato and other Greeks who take "number" as origin, puzzling
over how the unit could ground differences in quality and quantity, and raising the profound question
of "the unrealised infinite" and, if it is finite, "where its limit lies."

Here arises a great and fascinating philosophical problem: What is a "point"? How is a point created?
Who can answer?
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Chapter 10 discusses whether the first principle is particular or universal, concluding that potentiality
cannot be separated from actuality, and the universal cannot be separated from the particular.

This volume of study can vaguely convey a sense of a question: both 'existence' and 'being' are the unity
of yin and yang, and are alive.

Book XIV continues Aristotle's critique of Greek theories of forms and numbers (six chapters).

Chapter 1 argues that opposites cannot serve as the first principle. Accordingly, existence and change in
the cosmos belong to the causal correlation (cause and factor) — the unity of dependent origination and
yin—yang. Matter and humankind alike partake of this unity; they are not "existence" and
"anti-existence," "factors" and "anti-factors," nor "matter" and "anti-matter" categories or attributes.

It shows that the existence of the universe is absolute, and there must be something "absolute"
described by human beings; however, the existence of materiality is only "relative" in change.

Chapter 2 maintains that the eternal substance cannot be expressed through "elements" and can only
be described, in terms of potentiality, as a class of "non-being" existence (non-material).

Here is a conclusion that has been overturned by modern physics. He stated: "Non-being" can never be
proven as "being." The reason lies in the absence of the "Yin-Yang" theory of "The One" and "wuji it ”
in ancient Greece, which lacked the distinction between energy and information.That is to say, the
"god" expressed in Metaphysics must be alive.

The question is raised here: the potential ontology does not become actuality by itself, the ontology is
not one but many, and the "relation" among them is confusing.

Chapter 3 continues to refute the theory of number as an independent substance, reiterating that
points, lines, and planes cannot be independent material entities. This inspires us to think that "points,
strings, and branes" might instead represent non-material forms of being.

Chapter 4 criticises the absurd notion that "the Good" is the first principle. Chapter 5 further
denounces the claim that "numbers" are elements or causes of things, while Chapter 6 outright rejects
numerology as the cosmic origin.

At this point, the Chinese edition of Metaphysics comes to a close. Yet Aristotle's material-philosophical
inquiry into the cosmic origin has not ended—it continues to this very day (Samo Liu, 2025a). Let us
persist in contemplating his scholarly legacy (Samo Liu, 2025b; 2025¢; 2024i).

2.4. Induction

Metaphysics represents Aristotle's systematic summary and critique of the ancient Greek philosophy of
the cosmic origin—but it did not include the knowledge traditions of the East.However, his philosophy
implies the knowledge of the East.

Thus, Aristotle's study of the cosmic origin is incomplete, though his logical framework of material
philosophy is flawless, awaiting the enrichment of later knowledge.

In Physics, he deduced the mutual perception among existences (Aristotle, 2016; Samo Liu, 2025i);

In Metaphysics, he derived the concept of "existence" as a composite possessing quasi-human
characteristics, and demonstrated that taking "number" as "substance" was inappropriate, while
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"points, strings, and membranes" belong to the non-material realm —Its spatio-temporal logical
judgment- conclusions remarkably consistent with the Eastern philosophy of the cosmic origin.

This paper does not seek to emphasise differences between Eastern and Western cosmologies; rather, it
holds that the I Ching, ancient Indian mythology, ancient Persian mythology, and ancient Greek
mytho-philosophy share profound commonality. Perhaps humanity’s ancestors all passed through
similar epochs—times when people perceived the world through intuitive cognition and thereby created
knowledge, a stage that may be called “rational perceptionPi4:/@& %1, ” (Liu Hongjun & Samo Liu,
2021c¢; Samo Liu, 2025¢)

2.5 Conclusion

The study of the cosmic origin is an inquiry into material and non-material existence—both belonging
to the realm of human logical analysis and thus to a philosophy of man-made existence.

It is, in itself, a non-material cultural system: an informational instrument created by humanity for
survival and existence, and the joint product of the human mind, soul, and brain.

Hence, the academic community is urged to pursue collective research into the existence of the mind
and soul—of humankind and of all beings in the cosmos.

. EPILOGUE

Let us praise the theological depth of Metaphysics, salute Aristotle, and honour the great scientists of
the past five centuries who have elevated human thought to a theological and cosmic dimension.(Samo
Liu, 2024g)

Metaphysics has created modern science and physics, and is the "ontology" of modern
knowledge.Modern science has confirmed the logical inference of metaphysics.
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On The Origin and Transfer of Dust Aerosols in
the Direction of Volzhsky

O NPOUCXOXOEHUN U NEePEHOCE MbISIEBLIX a3P0O30/1eM B HANpaBIeHUM
r. Bomxckoro

lacnapsaH Aptyp Cepreesuy® & AzapoB Banepuin Hukonaesuy’

AHHOTaLMA

B cmambve paccmompetsl 06pamHble U npsamMble Mpaekmopuu nepeHoca asposonell 041 2. Boaxccxuil
¢ nomowpro moldeau pacceusavus HYSPLIT na npumepe 19 assycma 2022 2. /laHa kpamkas
KAUMamu4eckas Xapakmepucmuka Ycaosuil snema 20222., cnocobcmeyrowux obpa3osaHuro
npupooHoU NvLAUL.

Kntouegble cA08a: IbLIb, YACTHUIIBI, A9P030J1b, TpaekTopus, HYSPLIT.

ABSTRACT

This article examines forward and backward aerosol transport trajectories for the city of Volzhsky
using the HYSPLIT dispersion model, using the example of August 19, 2022. A brief climatic
description of summer 2022 conditions conducive to the formation of natural dust is provided.

Keywords. dust, particles, aerosol, trajectory, HYSPLIT.

Author: Boarorpazckuii rocyiapCTBEHHBIH TEXHUUECKUH YHUBEPCUTET, I'. Bosirorpar,
Boutrorpajickuii rocyZjapcTBEHHBIN TEXHUYECKUH YHUBEPCHUTET, T. Bosrorpa,

[ BBepneHune

3arpsa3HeHre aTMOChEpHOro BO3JyXa SABJAETCSA BaKHeUIIel MpobseMoil MUPOBOTO Maciiraba.
B3BemeHHble 4YacTULBI, 3arpsA3HAIMEe aTMocdepy, 00pasyloTcsa B pe3yjbTaTe IesATebHOCTU
YyeJIOBeKa, a TaKKe OT IPUPOJIHBIX UCTOUHUKOB. 3arpsA3HeHre BO3/lyxa IPUPOAHON NbLIbI0, 0COOEHHO
OT JIOKAJbHBIX HCTOYHHUKOB, HAYYHBIM COOOIIECTBOM HeZ0OIleHeHO. K mpupofHbIM dYacTUIiaM
OTHOCSATCS: BYJIKAHUYECKUH IIemes, TOYBEHHAs IbUIb, IBIM OT JIECHBIX U CTEITHBIX II0KapOB, MOpCKas
cosb. OOpa3oBaHHE TOYBEHHOW IBUIM XapaKTEPHO I 3aCyNUINBBIX PETHOHOB. Takas MbUIb C
IIOMOII[BI0 BeTpa IIePEHOCHUTCSA Ha pacCTOAHHE CcOTeH KuwioMeTpoB. Hambosee pacrmpocTpaHeHHOMH
(opMoOii TTOUYBEHHOU TBLIU SABJAIOTCS MbUIbHBIE Oypu. [IputhbHast Oyps BO3HHKAET, KOTJA CKOPOCTHb
BeTpa MPEBBIIIAET TOPOTOBYIO0 CKOPOCTh TPEHHU, IPU 3TOM 0OpasyeTcs 001aKO B3BEIIEHHBIX YACTHII.
O6ilako pa3BUBaeTcs U IEpPEMeIAeTcsl B pe3ysIbTaTe Pa3IMYHBIX IPOIECCOB, BKJIIOYASA aJIBEKIIHIO,
nuddysui, TypOyJIeHTHOCTb, OCelaHHe M Ja)ke XUMHUUYecKHe peaknuu. Ha mOporoByr CKOpPOCTb
pPETHOHA BJIUSAIOT HECKOJIPKO IapaMeTPOB, BKJIIOYAS TEKCTYPY ITOYBBI, BJIAXKHOCTb, PACTUTEIHHOCTD,
Tororpaduio u IMaMeTp YacTuir [1].

London Journal of Research in Science: Natural & Formal

Ha npumepe nbuibHON Oypu, HabIOmaBIIENcs B CTEITHOU 30He Bosrorpajickoit ob6iacTu 19 aBrycra
2022 T. paCCMOTPHUM KJIUMaTHYECKHE YCI0BUS, CIIOCOOCTBYIOINIME 00pa30BaHUIO OYPH U ITyTH MIEPEHOCca
MBUIEBBIX a3p030JIell B HAINpaBJIeHWU TI. BOJKCKOro. 19 aBrycra 2022 T. TeMIEpaTypa BO3Ayxa
COCTaBJIsIa +32°, HANIPABJIEHHE BETPA BOCTOYHOE CO CPEIHEH CKOPOCTHIO 10 M/C, C MIOPBIBAMHU 10 22
M/C ¥ BJIQXKHOCTBIO BO3/ayXa 24%. CpellHsAsA TeMIlepaTypa Bo3/lyxa 3a aBrycT B Bosrorpazckoi obsiactu
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coctaBwiIa +27,6°, UTO BBIIIIEe CPEAHEMHOTOJIETHETO 3HAadYeHHWs Ha +3,8°. Jlerom HaOI07a/IMCh
JUIUTEJIbHbIE TIEPHOJIBI CyXOM IIOTOAbI, KOTOpble OBbLIM CBA3aHBI € Oapu4yecKUMHU TIpebHAMHI
CEBEPOATIAHTHYECKUX AHTUIIMKJIOHOB, CIIOCOOCTBYIOIUX YCTOWYMBOHW IMOrosie 6e3 CyIecTBEHHBIX
OCaJIKOB, C IpeoOJIaIaIONIUMH  CEBEPO-BOCTOYHBIM KM BOCTOYHBIM BeTpaMH, BpeMeHaMH
YCHJIMBAIOIIUMUCH 10 15—18 M/c [2, 3].

CorytacHO TPOBEZIEHHOMY paHee aHaJINu3y, TpeobJ1a/IaloIMu BeTpamu A1 Bosrorpazckoit obiacty 3a
YeTHIPEXJIETHUN IepUof, ¢ 2018 1o 2021 T. SABJIAIOTCA BETPHI CEBEPO-BOCTOUHOTO M BOCTOYHOTO
HaIpaBJIEeHUU, KOTOPBbIE IEPEHOCAT WbUIb IPUPOAHOTO IIPOUCXOXKAEHUS CO CTEINHOM B30HBI B
HampasyieHUU TI. Boypkckuit um r. Bosarorpan, rae cmemuBasch ¢ BbIOpOCaMU OT NPOMBINIIEHHBIX
MPEANPUATUA U aBTOMOOWMJIBHOTO TPAHCIIOPTA CHOCOOCTBYIOT IOBBIIIEHHUIO YPOBHS 3arpsi3HEHUS
atMocdepHoro Bo3zayxa [4]. Po3a BeTpoB 3a yka3aHHBIU I1epUO/] IOKa3aHa HA PUCYHKE 1.

—01E-2021
[aeHs)

B —_—2018-2021
[Hicus)

—_—018-2021

3 OB

o
PucyHok 1. Po3a BeTpOB CTEIHOM 30HBI Bosirorpazickoit o61actu 3a mepuoyt ¢ 2018 1mo 2021 T.

Kpowme Toro, 6511 mpoBezieH 0T60p Ipo0 MBLIH B ZIBYX TOYKAX CTEIHOM 30HBI Bosrorpazickoii obactu B
aBrycTe 2022 T.. B palloHe 03. DJITOH W B paiioHe 1. 3apsa. [Ipu mpoBeneHUM HCCIIEIOBAHUS
JIUCIIEPCHOTO COCTaBa IMPUMEHSJIACh METOAHUKAa MHKDPOCKOIMYECKOTO aHAIN3a C HCIOJIb30BAaHHEM
nporpaMMbl  «Dust-1» [5]. Pesdynbrarel aucrepcHOro aHajau3a IPEACTaBJIEHbI HA PHUCYHKE 2, a
pe3yJIbTaThl IUCIEPCHOTO COCTaBA MBLIX MTPE/ICTABJIEHBI B TAOJIHILE.
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PucyHok 2: laterpasnibHble GyHKIIUU paCIpeaeeHNsT MacChl YaCTHIT TbLIN

Tabnuua: PesyspTaThl AUCIIEPCHOTO COCTABA IBLIN

o Copep:xanue Copep:xanue Copep:xanue
Howmep MaxkcuMaTbHBIN
yactun PM2,5 B gactui, PM10 B yactui, PM20 B
TOYKU pa3Mep YaCTHIIHL, ¥ . o
OTOOpaHHOU OTOOpPaHHOM OTOOpaHHOU
orbopa MKM o o o
mpobe, % mpobe, % mpobe, %
1 03. DJIBTOH 43 0,25 18 58
2 . 3aps 40 0,1 11 48

JlucriepcHbI aHAIU3 MTOKa3aJl, YTO B palioHe DJIBTOHCKOM CTEeIH J[0JIs MEJIKOIUCIEPCHOU TPUPOTHOMN
ObUIM cocTaBiisieT oT 28 10 98 %. VYcraHOBJIEHO, YTO 4YeM JaJbllieé OT CTEIIHOM 30HBI K
Bosiro-AxTyOWHCKOU I0MIMe, TeM MEHBIIIE JI0JISI MEJIKOAVCIIEPCHBIX YacTHUIL B pobe [6].

[To manubIM [7] B T. BoypKcKuil 19 aBrycra 2022 MaKCUMa/IbHbIE KOHIleHTpanuu PM2,5 mocturanm 42
MKr/M3, a PM10 450 MKr/m® coorBeTcTBeHHO. MaKcuMasbHbIE Pa30Bble KOHIleHTpanuu PM2,5 - 32
MKr/M3, PM10 - 250 Mkr/m3. Takum 06pa3om, MaKCUMaJIbHbIE pa30Bble KOHIleHTpanuu PM 2,5 u PM10
He npeBbicuiu [IJTK.

Jlns aHanmM3a TPOUCXOXKJEHWS ¥ TPAeKTOPHHU IIepeHOca IbUIEBBIX a’pO30Jiel NPUMEHsIACH
rubpugHas JlarpamxkeBa mozenb paccemBanuss The Hybrid Single-Particle Lagrangian Integrated
Trajectory model (HYSPLIT), paspaborannas NOAA/ARL. JlaHHasg MOJieJIb WCIIOJIb3YeTCS JJIs
MO/IEJINPOBAHUS HAXOJAIIEroCs B BO3/yXe BYJIKAHUYECKOTO IeIlyIa HA OCHOBE MeTEeOpPOJIOTUYECKUX
JIAHHBIX, IIPEJOCTABJIAEMBIX BHEIIHUMU U  coOCTBeHHbIMU MoenamMu NWP  (uucieHHoe
[IPOTHO3UPOBAHHUE IIOTOZBI), KOTOPBble PAbOTAIOT ¢ TpeMs MPOCTPAHCTBEHHBIMH H3MEPEHHUSAMH U
BpemMeHeM [8].

Mogens HYSPLIT BrirouaeT B ce0s TP TUIIA TPA€KTOPUI: HOpMasIbHAsA, MATPUYHAA U aHCAaMOieBasl.
Tax:ke OHa pacCYMUTHIBAET IPAMbIE U OOpaTHbIE TPAEKTOPUHU BO3/IYIIHBIX MACC HAa PAa3JIMYHBIX BBICOTAX
I 110001 ToukH Mupa. HampruMep, Takyo MOZJEIb HCIIOIb30BAJIH JJIS ONIPEIeIEHUS TPOUCXOKIEHUS
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U HBOJIIOIUH MBUIBHBIX Oyph B CpenmzeMHoMopbe, CeBepHOU Adpuke, FOxxHOM AMepuke, Vcmananu u
Upake [1, 9, 10, 11].

Owmtaiin-Bepcuss mozaenu HYSPLIT Oblia ucmosb3oBaHa Ui HCCAENOBAHUS MPSAMOH M OOpaTHOM
TPAaeKTOPUH PAaCHpPOCTPaHEeHUs aspo3ojiell s T. Bo/mkckuél 19 aBrycrta 2022 1. Ilytm
pacIpocTpaHeHUsT adpo30JIel MPOCIEKHUBAIOTCSA Yepes3 IecCTHYacoBou mHTepBas. Ha pucyHkax 3 u 4
IIOKazaHa oOpaTHAas TpaeKTOpHs IepeHoca aspososiedl u3 CBEPJIOBCKON 00JIaCTH uepe3 PeciyOIuKy
Kaszaxcras B Bosrorpasickyro 06s1acTh 3a YETBEPO CYTOK.
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PucyHok 3: ObpaTHasi TPaeKTOPHs a3p030Jie Jyis I. Bo/nKCKHUi Ha BBICOTE 10 M, € IaTOU HavasIa
15 aBrycra 2022 T.
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PucyHoK 4: O6paTHasi TpaeKTOPHsI a3pO30JIeH ¢ JaTOU Havasia 15 aBrycra 2022 T. Ha KapTe

Ha pucyHke 5 mokasaH IPUOJIMKEHHBIH BUJ OOpaTHON TPAaeKTOPUM ITbLIEBBIX adpO30Jed ¢ aTou
HavaJa 15 aBrycra 2022 T.
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PucyHok 5: ObpaTHast TpaeKTOPHS a3po30JIel ¢ JaTol Havyasa 15 aBrycra 2022 r. (IpuOJIMKeHHbIH
BU/I)

Ha pucynke 6 n3o6paskeH MpUOJIMIKEHHBIU BUZ MIPSAMON TPAeKTOPUH a’pO30JIed ¢ JAaTOM Havaia 19
aBrycTa 2022 T., TPOXOAIel yepes T. BoymKCKui.
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PucyHok 6. TIpsimas TpaeKTOpUs a3po30Jiel 11 I. Boypkekuii ¢ aToit Havasia 19 aBrycra 2022 T.
(mpubIMKEeHHBIN BU/T)

B mHacroamee Bpemsa B Poccuu mnpuposHad DbUIb He YUUTBIBaeTcsl NOpu pacdyeTe (HPOHOBBIX
KOHIIeHTpauuii. B cBaA3m ¢ sTtuM, Hampumep, B Bosrorpaackoil obsiactu JUis KaXKAoro o0BEKTa
NIPOEKTUPOBAHMsA, CTPOUTEJIBCTBA U PEKOHCTPYKIIMM, a TakKe IpU pacyeTe (HOHOBOTO YPOBHA
3arpsA3HEHUs Ha TPAHUIAX CAHUTAPHO-3AlIUTHBIX 30H, B JKUJIBIX pallOHAaX, IPU pacyeTe IpeeabHO
JIOIIYCTUMBIX BBIODOCOB, B TOPOJIax U HACeJIEeHHBIX IIYHKTax C YHCJIOM JKHUTeJel MeHee 250 ThHICAU,
rpaHUYAIUX CO CTEITHON 30HOH, ITpU HaIlpaBJIeHUU BETPa CO CTEIU B rOpo/i, GOHOBbIE KOHIIEHTPAIUU
HeOoOXOIMIMO OTIpeJIeNIATh IPU IPOBENEHUH CBOJIHBIX PACUETOB, a HE HCIIOIb3Ysl OPUEHTUPOBOYHBIE
3HAUYeHUs, YKa3aHHble B PYKOBOJAIIUX JOKYMeHTaX. YCTaHOBJIEHHble OPUEHTHPOBOUYHbIE 3HAUEHUS
(OHOBBIX KOHIIEHTpPAIIMU B3BEIIEHHBIX BeIECTB (IbIM) HE YYUTHIBAIOT OJIM30CTh HACEJIEHHBIX
IIyHKTOB K 3aCylUIMBBIM TEPPUTOPUAM, KJIUMaTUYECKHe YCJIOBUS MECTHOCTH, COCTAaB IIOYBHI,
XapakTepHBIE /IS JAHHOTO PETHOHA.

JlanHble IO (POHOBBIM KOHIIEHTpAIIUSAM IIOKA3bIBAIOT, UTO Ha TeppUTOpPUM peciybnuku Kasaxcraw,
Tpuieramineil Kk ActpaxaHckol U Bosirorpajickoit o6s1actsiM, (GOHOBbIE KOHIIEHTPAIIMU B3BEIIEeHHbIX
BEIIIECTB NPU BeTPe CEBEPHOTO M BOCTOUHOTO HAINpPaBJIEHUH IMPEBBINIAIOT (POHOBBIE KOHIIEHTPAIIUHN
JIDYTUX HaIlpaBJeHUH B JBa pasa, a PM2,5 u PM10 Ha 0,06-0,02 mr/m? [12]. ITo uadopmaruu
Boarorpaackoro I[I'MC - dunuana ®I'BY «CeBepo-KaBkazckoe YIMC» ¢GhoHOBBIE KOHIIEHTPAITUHN
B3BECIIIEHHBIX BEIeCTB IIPU BETPe BOCTOYHOTO HAIPABJEHHs IIPEBBINIAIOT CEBEPHOE U I0KHOE
HaIpaBJIeHus Ha 0,1 MT/M3, a 3amajHoe Ha 0,18 mr/m? [13].

Meton 0OpaTHBIX TPAEKTOPUH MO3BOJIAET IPOCIEIUTH IIEPEHOC a3p030Jiell CyOMUKPOHHOTO pasMmepa
BO3JyIIHBIMU MaccaM{d Ha 3HauuTeNbHble paccrosHusa. OH XapakTepusyer cHeru@uky
METEeOPOJIOTHYECKOH OOCTAaHOBKM B TeUueHHE KOHKPETHOTO IIepHoJia HAOJO/IEHUs U II03BOJISET
OIIEHUTH CTENEHb BJIMSHUS OTAEJIbHBIX PETHOHOB Ha 3arpsA3HEHHE BO3YIIHOW CPEAbl HCCIIELyEeMOU
MECTHOCTH.

HOJIy‘-IeHHI)Ie TPACKTOPHUU IIOKA3bIBAKOT, 4YTO IIyTb JABHXEHHA YaCTHUIL C BOCTOKa Ha 3allan,
II0IIaAaI0IuX B T, BOHH(CKHﬁ, IIpOXOAUT Yepe3 CTEIMHYIO 30HY peCHY6JII/IKI/I Kazaxcrana. B cBs13u ¢ aTUM
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MOJKHO CZIeJIaTh BBIBOJ], YTO MPU KJIMMATHUYECKUX YCJIOBUSAX aBrycTa 2022 T. OCHOBHBIM HCTOUYHUKOM
MbUTH TSI T. BOJDKCKUU sABJIsIeTCsS TOYBEHHAs IbLIb, IMOCTYMHUBINAs CO CTETHOW 30HBI PeCITyOJ KU
Kazaxcran u Boarorpajickoit o6actu.
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