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Abstract 
Any scientific system has a unified basic theory. But physics has no unified 
basic theory in the modern sense. Classical mechanics, relativity and quan-
tum mechanics have their own basic concepts, categories and principles, so 
none of them can be regarded as true basic theories of physics. Cosmic Con-
tinuum Theory holds that the continuity and discreteness of the universe are 
fundamental issues related to the unification of physics. Because the contra-
diction between quantum non-locality and local reality is the fundamental 
obstacle to the unification of physics, while locality and non-locality corres-
pond to the continuity and discreteness of physical reality respectively. The 
cosmic continuum theory introduces mathematical continuum and axiomatic 
ideas to reconstruct the basic theory of physics, and by the correspondence of 
existence and its dimensions to achieve the unification of the essence of physi-
cal reality, by introducing the cosmic continuum hypothesis to achieve the 
unification of the continuity and discreteness of physical reality, by introduc-
ing axiomatic methods to achieve formal unification of the foundations on 
physics. From the perspective of Cosmic Continuum, classical mechanics, re-
lativity and quantum mechanics are no longer the basic theories of physics, 
but three branch theories of physics that are respectively applicable to ma-
croscopic, cosmoscopic and microcosmic systems. 
 

Keywords 
Cosmic Continuum, Axiomatization of Physics, Foundation of Physics,  
Hilbert’s Problems, Scientific Paradigm 

 

1. Introduction 

By inheriting and developing the theories of modern thinkers from Copernicus 
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to Galileo, Newton founded classical mechanics in the 17th century and laid a 
unified physical foundation [1]. In 1900, Kelvin pointed out that there are still 
“two dark clouds” in the physics sky. The first dark cloud he mentioned mainly 
refers to the contradiction between the results of the Michelson-Morley experi-
ment and the theory of ether drift; the second dark cloud he said mainly refers to 
the “ultraviolet catastrophe” that appeared in the black body radiation theory 
[2]. What Kelvin did not expect was that the “two dark clouds” directly led to the 
advent of the two theories of modern physics, relativity and quantum mechanics 
[3] [4]. Einstein explained the gravitational field as the curvature of space-time 
in the general theory of relativity, thus completely abandoning the concept of 
ether and sweeping away the “dark cloud” of ether drift. And Planck discovered 
that the energy body is composed of energy quanta, just as the mass body is com-
posed of elementary particles, and this discovery swept away the “dark cloud” of 
the “ultraviolet catastrophe”. 

However, after the “two dark clouds” were swept away in the 20th century, 
physics did not have a unified foundation. Classical mechanics, relativity and 
quantum mechanics have their own basic concepts, categories and principles. 
More “dark clouds” appear in the physics sky: such as quantum non-locality, 
space-time diversity, unity of force, as well as dark matter, dark energy, black 
holes and singularities, positive-antimatter asymmetry, and more. 

In order to build a new unified foundation for physics, Einstein and the Co-
penhagen School have launched a debate for more than half a century around 
“whether God throws dice” [5] [6]. In 1935, Einstein, Podolsky, and Rosen pub-
lished a paper titled “Can quantum-mechanical description of physical reality be 
considered complete?”, proposing the EPR paradox, highlighting the complete-
ness of local realism and quantum mechanics conflict between [7]. But the EPR 
paradox was later ruthlessly overthrown [8]. In 1964, Bell proposed a powerful 
mathematical inequality that offered the opportunity to decide experimentally 
between quantum non-locality and Einstein’s local realism. To date, Bell’s in-
equality has been falsified by various experiments, meaning that the predictions 
of local realism claimed by Einstein do not conform to quantum mechanical 
theory. The battle between Einstein and the Copenhagen School is just the tip of 
the iceberg of the incongruity between the fundamental theories of physics. After 
Einstein’s death, researches on grand unified theory, Kaluza-Klein theory, loop 
quantum gravity, string theory, superstring theory, M-theory, etc. appeared one 
after another. 

While quantum non-locality has been demonstrated, the problem remains 
unsolved. One cannot help but ask, in physics, why should the same universe be 
described by three different theories of classical mechanics, relativity and quan-
tum mechanics? Three theories cut a complete, unified universe into three see-
mingly unrelated pieces: one is the macroscopic world, which is described by 
classical mechanics; the other is the cosmoscopic world, which is described by 
general relativity; the third is the microscopic world, which is described by 
quantum mechanics. Why can’t it be described by a unified basic theory of 
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physics? Physics calls for a unified fundamental theory. 
Coincidentally, in 1900, when Kelvin delivered a speech on “two dark clouds” 

in physics, Hilbert also gave a speech entitled “Mathematical Problems”. Hilbert 
put forward 23 problems based on the results and development trends of ma-
thematical research in the 19th century, which were called Hilbert’s mathemati-
cal problems in history [9]. The question is, if the universe is a continuum, can 
the axiomatization of physics be achieved? 

The Cosmic Continuum Theory integrating the oriental scientific thinking of 
holistic, unified and inclusive, put forward the idea that the universe is a unified, 
continuous and complete whole, and by the correspondence of existence and its 
dimensions to achieve the unification of the essence of physical reality, by intro-
ducing the cosmic continuum hypothesis to achieve the unification of the conti-
nuity and discreteness of physical reality, by introducing axiomatic methods to 
achieve formal unification of the foundations on physics [10]-[22]. 

2. The Correspondence Existence and Its Dimension: Unity  
of the Essential of Physical Reality 

Physics is nothing more than science that studies the basic laws of physical real-
ity and its structure, change, and motion. The analysis on the basic theory of 
physics mainly has two aspects: one is the description of physical reality, and the 
other is the description of physical motion. 

Kuhn believes that breakthroughs in the scientific paradigm led to the scien-
tific revolution [23]. In other words, the scientific revolution needs to break 
through the existing scientific paradigm. In the history of physics, the existing 
fundamental scientific theories have been established in accordance with West-
ern scientific traditions. Cosmic Continuum Theory tries to break through the 
western scientific paradigm and builds on the eastern scientific tradition. 

Holistic, unity and inclusiveness are typical ways of thinking in the Eastern 
scientific tradition represented by Classic of Changes. The opening book of Yi 
Zhuan∙Hexagram Order said: “There is heaven and earth, and then everything is 
born [24].” Put heaven and earth before all things, and treat all things as a uni-
fied whole. Cosmic Continuum Theory re-understands both physical reality and 
physical motion with holism, unified, and inclusive thinking. 

Since the establishment of classical physics theories, there have been many 
descriptions of physical reality, but what really affects the development of physi-
cal theories, I think that there are two categories of physical existence, namely 
mass and energy. The so-called physical existence refers to the essence of physi-
cal reality. The category of physical existence has gradually entered the human 
vision with the deepening of the understanding of the category of physical reali-
ty, and every progress in the cognition of physical existence will give birth to a 
new theory of physics. 

The cognition of physical reality in classical mechanics mainly established the 
physical existence category of mass. Mass is the first definite existence quantities 
in physical reality. Without the concept of mass, there would be no classical 
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physics. In classical mechanics, mass is the quantity of matter, and all other 
quantities such as momentum, angular momentum, heat, electricity, and energy 
are subordinate to mass. In ancient times, there was no distinction between mass 
and weight. It was the advent of the concept of mass that cleared the final bar-
riers for the establishment of Newton’s laws of motion and the law of universal 
gravitation. Newton obtained the following two key equations. 1) Newton’s  
second law of motion: F ma= . Where F is force, m is mass, and a is accelera-

tion. 2) Law of universal gravitation: 1 2
2

m mF G
r

= . Where F is the universal  

gravitation, G is the gravitational constant, 1m  and 2m  are the masses of the 
two objects, and r is the distance between the two objects. 

The cognition of physical reality in Modern physics mainly established the 
physical existence category of energy. Energy is the second identified category of 
physical existence in physical reality. Without the concept of energy, there would 
be no modern physics. In classical physics, energy is generated by the motion of 
matter. But relativity found that energy is actually a kind of moving mass, and 
mass is a kind of static energy. Energy is a physical existence parallel to mass, 
and the two can be transformed into each other. In the theory of relativity, Eins-
tein gave the corresponding relationship when mass and energy are transformed: 
Where E is the energy, m is the mass, and c is the speed of light. It shows that if a 
mass body m is transformed into an energy body E, the size of the energy body E 
is 2mc . 

In quantum mechanics, Planck found that an energy body is composed of 
energy quanta, just as a mass body is composed of elementary particles. It was 
this discovery that wiped out the “dark cloud” of the “ultraviolet disaster”. 
Planck gives the following equation: E hυ= . Where E is the energy quantum, 
υ  is the frequency of the energy quantum, and h is the Planck constant. 

The cognition of physical reality in Cosmic Continuum Theory mainly estab-
lishes the category of physical existence. Without the concept of existence quan-
tity, there would be no Cosmic Continuum Theory. Cosmic Continuum Theory  

deduces dark particles from the frequency boundary value maxυ  ( max
1

pt
υ = , pt   

is Planck time). This new physical existence exists in the form of dark masses 
[17]. Therefore, in addition to the mass body and energy body, there is also a 
physical existence logically parallel to them: the dark mass body.  

According to the paradigm of existing physical theories, if the physical exis-
tence category of dark mass is established, a physical theory applicable to the 
dark space of the universe can be established. However, if this is done, it will not 
solve the problem of unification of physics, but will only add a physical theory 
that is parallel to the three physical theories. Therefore, Cosmic Continuum 
Theory abandoned the existing physical theoretical paradigm and chose the 
oriental scientific paradigm of thinking of holistic, unity and inclusiveness. The 
method is to combine mass, energy, and dark mass into the existence quantity, 
and collectively refer to all mass bodies, energy bodies, and dark mass bodies as 
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existence. In this way, physics’ cognition of physical existence has been pro-
moted from phenomena to essence. 

In the cosmic continuum, dark energy is actually gravitational field energy. In 
addition to gravitational force, a gravitational field energy also produce an ex-
pansion force. Because the singularity of the universe continues to erupt out-
wards, the gravitational field energy radiate outward with the singularity as the 
center, thereby generating the expansion force [22]. 

The description of physical motion has evolved with the development of fun-
damental theories of physics. The Mathematicians believes that all mathematical 
systems are descriptions of nature, and all natural systems can be described by 
mathematics. In fact, the same physics theory can be described by different ma-
thematical tools, which is why mathematics and physics always develop each 
other. However, the Physicists believe in facts more. They believe that mathe-
matical theories that conform to physical facts are truly reliable. Therefore, dif-
ferent physics theories will always choose the mathematical tool that is more 
suitable for them. 

In classical mechanics, physical motion is the motion of objects, that is, a mass 
body. Objects are 3-dimensional, and Euclidean geometry is an excellent tool for 
describing the movement of objects in 3-dimensional space. Since the law of 
conservation of mass is an iron law pursued in the era of classical mechanics, 
there is no change in mass of an object in motion. The mass of the object does 
not change during the movement, and the gravitational force to which the object 
is subjected will not change, so there will be no space bending. Moreover, even 
from the perspective of modern physics, in macrocosmic system, the error in 
describing physical motion by Euclidean geometry is not large.  

The relativity mass-energy equation breaks the law of the conservation of 
matter of classical mechanics, and the principle of material immortality is re-
placed by the law of mass-energy conservation. In this way, the mass no longer 
remains unchanged during the movement, but will change with the change of 
energy. The gravitation of an object in motion will also change. In this case, us-
ing Euclidean geometry to describe the motion of an object would be compli-
cated and cumbersome. Einstein solved this problem by finding Riemann geo-
metry. Riemann geometry is a type of non-Euclidean geometry, also called “el-
liptical geometry”, which is a kind of positive curvature geometry. The space- 
time in Riemann geometry is curved and conforms to the principle of general 
relativity. 

Experiments show that in the large scale cosmic system, general relativity bet-
ter describes the motion of objects; if it is described by classical mechanics, it will 
get almost wrong results. Taking the motion of light as an example, light rays 
will bend in the gravitational field, but this kind of bending is not obvious at the 
macrocosmic system. But in the large-scale universe system, the bending of light 
in the gravitational field Effects (such as the effect of gravitational lensing) will 
become apparent. This is why classical theory is based on Euclidean geometry 
and general relativity is based on Riemann geometry.  
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Quantum mechanics introduced wave-particle duality, and established physi-
cal theory of microcosmic system. In order to quantitatively describe the state of 
microscopic particles, wave function is also introduced. The square of the mod-
ule of wave function corresponds to the probability density that microscopic 
particles appear somewhere. And the probability density of micro particles ap-
pearing everywhere has obvious physical meaning, so the wave function represents 
a kind of probability wave [25]. 

The cognition of physical motion in Cosmic Continuum Theory mainly estab-
lishes the physical category of existence dimension. Cosmic Continuum Theory 
found that space and time are the dimensions of existence of mass and energy, 
respectively. Space changes with the change of mass body. Without change in 
mass, there is no change in space; changes in space are all caused by changes in 
quality. Time changes with the change of energy body. Without change in ener-
gy, there is no change in time; changes in time are all caused by changes in 
energy. 

The question is, if the existence dimension of the mass body is space and the 
existence dimension of the energy body is time, what is the existence dimension 
of the dark mass body? In this way, Cosmic Continuum Theory deduced the ex-
istence dimension of dark space beyond time and space. 

We know that space has 3 dimensions and time has 1 dimension, and classical 
theory is based on three-dimensional space, and relativity is based on 4-dimen- 
sional space-time. However, it is not clear exactly how many dimensional the 
dark space is, because dark matter is still an unknown domain. Therefore, the 
dark space can only be temporarily set to the x dimension. In this way, There-
fore, Cosmic Continuum Theory obtains a “4 + x”-dimensional universe model. 
The cosmic continuum does not exclude the Euclidean geometric space of clas-
sical mechanics and the Riemann geometric space model of relativity, nor the 
probability theory model of quantum mechanics.  

3. Cosmic Continuum Hypothesis: Unity of Continuity and  
Discreteness 

The space-time bending of the theory of relativity denies the existence of the 
gravitational transmission medium ether, and successfully establishes the foun-
dation of physics on the geometric system. But this does not stop people from 
continuing to explore the physical causes of gravity. Among the four kinds of 
interactions, except for gravity, people have found bosons that transmit interac-
tions, so people also believe that there are bosons that transmit gravitational ef-
fects, which are so-called gravitons. The graviton hypothesis swept away the last 
barrier to quantum theory; at least in theory, the quantization hypothesis has no 
obstacles. Quantized physical reality means the discreteness of the universe, and 
the wave function in quantum mechanics represents the fluctuation of probabil-
ity that describes the discreteness. Quantum mechanics breaks the understand-
ing of the continuity of the universe in classical mechanics and relativity, and 
also destroys the unified foundation of physics. And that’s exactly why Einstein 
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fought the Copenhagen School. 
Is the universe continuous or discrete? This is a fundamental question con-

cerning the unity of physics. Therefore, although there are countless “dark 
clouds” in the sky of physics, from the perspective of the unity of physics, in the 
final analysis, there are “two dark clouds”. The first dark cloud is “quantum 
non-locality”, that is, the so-called “Does God play dice?” The second dark cloud 
is “diversity of space-time”, that is, the incongruity between absolute space-time, 
relative space-time, and the quantization of space-time. Because locality and 
non-locality correspond to the continuity and discreteness of physical reality, 
respectively, and space-time is a mathematical description of the existence di-
mension of physical reality. Therefore, sweep away these “two dark clouds” and 
physics will reproduce the clear sky. 

In mathematics, continuous is relative to discrete. Continuous means unin-
terrupted. On the number line, the real number line is the unbroken line, so it is 
called the continuum. Because the interval has similar properties, the interval is 
also called the continuum. The same can be extended to two-dimensional con-
tinuum, three-dimensional continuum and so on. 

In 1874, Cantor introduced the concept of cardinal numbers based on the “1-1 
correspondence” principle. Cantor proved that the cardinal number of the con-
tinuum, C, is equal to the cardinal number of the power set of the natural num-
ber set, 02ℵ , where 0ℵ  is the cardinal number of the natural number set. 
Cantor arranges the cardinal number of infinities from small to large as 

0 1, , , ,aℵ ℵ ℵ  . Among them, a is an arbitrary ordinal number, which means 
that the cardinal number of the natural number set, 0ℵ , is the smallest infinity 
cardinal number. Cantor conjectured: 0

12ℵ =ℵ . This is the famous Continuum 
hypothesis (CH), which is Hilbert’s first problem. For any ordinal a, 12 a

a
ℵ

+=ℵ  
holds, it is called the Generalized continuum hypothesis (GCH) [26]. In 1938 
Gödel proved that the CH is not contradictory to the ZFC axiom system. In 
1963, Cohen proved that the CH and the ZFC axiom system are independent of 
each other. Therefore, the CH cannot be proved in the ZFC axiom system. 

Entering the 21st century, Sergeyev questioned the principle of “1-1 corres-
pondence”. He argues that cardinality theory conflicts with another universal 
principle in mathematics, “the whole is greater than the parts.” For example, ac-
cording to cardinality theory, the cardinal number of the set of integer is equal to 
the cardinal number of the set of positive or negative integer numbers; the car-
dinal number of the set of real numbers is equal to the cardinal number of the 
set of positive or negative numbers. In order to overcome this problem, Sergeyev 
introduced the Grossone ① method, which takes the number of elements in the 
set of natural numbers as a total number, denoted as ①, as the basic number 
symbol for expressing infinity and infinitesimal, so as to accurately describe in-
finity and infinitesimal. 

Below we use Grossone method to examine the integer set Z and real number 
set R. 
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{ }, 1, , 2,1,0,1, 2, , 1,Z = − − + − ① ① ① ①  

) [ ) { } ( ] (, 1 1,0 0 0,1 1,R = − − + −     ① ① ① ①  

It is easy to see that there are no integers and real numbers exceeding ① in 
both the integer set and the real number set. 

The number of elements in the integer set is 2 1+① ; because the number of 
elements in (0, 1] is 10① , the number of elements in the real number set is: 

2 10 1C = ⋅ +①① . 
The Grossone ① method seriously shakes the foundation of the continuum 

hypothesis, making the continuum problem return to the problem of infinity 
and infinitesimal [27]. 

Traditional mathematics has an axiom: a point has no size. Taking the interval 
( ]0,1  on the number line as an example, since there are infinitely many points  

on the interval ( ]0,1 , the size s of the point in the interval ( ]0,1  is: 1lim 0
x

s
x→∞

= = .  

This proof uses the potential infinity thoughts. In mathematics, potential infinity 
and actual Infinity are two different views on infinity. Potential infinityists be-
lieve that infinity is not completed, but infinity in terms of its development, and 
infinity is only potential. Actual infinityists believe that infinity is a real, com-
pleted, existing whole. The theory of calculus adopts the concept of potential in-
finity, while Cantor’s cardinality theory and Sergeyev’s Grossone ①  theory 
adopt the concept of actual infinity. 

If the idea of actual infinity is adopted, by cardinal number method, the cal-
culation method of the size of the point should be: because the interval ( ]0,1  is 
a continuum, its cardinal number is C, and the continuum is a linear ordered set 
of “dense and no holes”, that is, the distance between two adjacent points is 0, so  

the size of the point in the interval ( ]0,1  is: 1
C

s = . According to the cardinal 

number method, the cardinal number of the continuum is 0
02C ℵ= >ℵ , so 

0

1 1
C
<
ℵ

, which indicates that the reciprocal of the cardinal number of the infin-

ity is infinitesimal rather than zero, otherwise 
0

1 1
C
=
ℵ

, contradicts 
0

1 1
C
<
ℵ

. 

Therefore 1 0
C

s = > . This contradicts that the point has no size. 

This result can also be explained from the traditional mathematical axiom that 
“a point has no size”, that is, the distance between two adjacent points in the  

continuum is not 0, but 1 0
C

s = > , but the continuum is not “dense and no  

holes”. This forms a “continuum paradox”: either violate “a point has no size”, 
or violate “the continuum is dense and no holes”. 

The concept of relative continuity proposed by Sergeyev in Grossone ① 

theory solves this problem well [27].  
Sergeyev established the relative continuity on the function ( )f x . The point 
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that stipulates the range of the independent variable [ ]S,a b  of ( )f x  can be a 
finite number or an infinity, but the set [ ]S,a b  is always discrete, where S 
represents a certain numeral system. In this way, for any point [ ]S,x a b∈ , its 
nearest left and right neighbors can always be determined: 

[ ]{ }min : , ,
s

x z z a b z x+ = ∈ >  

[ ]{ }max : , ,
s

x z z a b z x− = ∈ <  

Suppose a set [ ] { }0 1 1, , , , ,n ns s
X a b x x x x−= =  , where 0a x= , nb x= , and 

the numeral system S allow a certain unit of measure µ  to be used to calculate 
the coordinates of the elements in the set. If for any ( )S,x a b∈ , x x+ −  and 
x x−−  are infinitesimal, then the set X is said to be continuous in the unit of 
measure µ . Otherwise, set X is said to be discrete in the unit of measure µ . 

For example, if the unit of measure µ  is used to calculate that the position 
difference between adjacent elements of set X is equal to 1−① , then set X is 
continuous in the unit of measure µ ; but if the unit of measure 3υ µ −= ⋅①  is 
used instead, calculate that the position difference between adjacent elements of 
the set X is equal to 2① , then the set X is discrete in the unit of measure υ . 
Therefore, whether the set X is continuous or discrete depends on the size of the 
unit of measure µ . 

Function ( )f x  is continuous in the unit of measure at some point ( )S,x a b∈  
in [ ]S,a b , if ( ) ( )f x f x+ −  and ( ) ( )f x f x−−  are both infinitesimal. If only 
one is infinitesimal, it can be called left continuous or right continuous. If func-
tion ( )f x  is continuous in the unit of measure µ  at each point of [ ]S,a b , 
then ( )f x  is said to be continuous in the unit of measure µ  on set [ ],

s
X a b= . 

In layman’s terms, relative continuity is the continuity associated with a unit 
of measure. Assuming that the distance between any adjacent elements in a set is 
infinitesimal under a certain unit of measurement, then the set is continuous for 
that unit of measurement, and discrete otherwise. By this definition, the same set 
that is continuous for one unit of measure may be discrete for another. The 
theory of relative continuity realizes the unity of continuity and discreteness. In 
the theory of relative continuity, the traditional mathematical axiom “a point has 
no size” still holds, but the distance between two adjacent points is not 0. In or-
der to distinguish it from the existing continuum theories, I refer to the tradi-
tional continuum as the absolute continuum, and the relative continuity set as 
the relative continuum. It can be seen from the above discussion that the abso-
lute continuum is only a special case of the relative continuum. 

The cosmic continuum is the basic theory of physics established on the basis 
of the mathematical continuum. According to the understanding of the physical 
existence and its dimension in Cosmic Continuum Theory, after the concept of 
existence quantity is established, if the mass body, energy body and dark mass 
body in the universe are regarded as three infinite sets that can be listed, then 
their power set is exactly one absolute continuum. This continuum composed of 
mass body, energy body, and dark mass body is the so-called existence conti-
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nuum. And space, time, and dark space are the existence dimensions of mass 
body, energy body, and dark mass body, respectively, and they change with the 
change of mass, energy, and dark mass, respectively, then they will also form a 
absolute continuum. This continuum composed of space, time and dark space is 
the so-called existential dimension continuum. 

Cosmic continuum hypothesis: the universe is a continuum consisting of an 
existence continuum and an existing dimension continuum. The existence con-
tinuum is composed of mass bodies, energy bodies and dark mass bodies. The 
existing dimension continuum is composed of space, time and dark space [17]. 

In the cosmic continuum, particle, quantum and dark particle are the three 
basic quantized existence forms, of which dark particle refers to the existence 
form when the frequency of particles and quantum reaches the limit value; mass 
body is the existence body composed of particles, The energy body is the exis-
tence body composed of quantum, and the dark mass body is the existence body 
composed of dark particles; mass is the measure of the inertia of the mass body, 
energy is the measure of the inertia of the energy body, and dark mass is the 
measure of the inertia of the dark mass body, in which inertia refers to the inhe-
rent existence property of existing body; space is the existence dimension of 
mass body, time is the existence dimension of energy body, and dark space is the 
existence dimension of dark mass body. 

The cosmic continuum theory believes that there are three basic entities in the 
universe: mass body, energy body and dark mass body. Their smallest units are 
elementary particle minm , elementary quantum minq , and elementary dark par-
ticle mind .  

In this way, we get three countably-infinite sets in the universe: elementary 
particle set M, elementary quantum set Q, and elementary dark particle set D. 
Suppose im  is a elementary particle, iq  is a elementary quantum, id  is a 
elementary dark particle, i is a natural number, then: 

{ }1 2, , , ,iM m m m=   , { }1 2, , , ,iQ q q q=   , { }1 2, , , ,iD d d d=    

Thus, the basic existence set E is obtained: 

{ } { } { }
{ }

1 2 1 2 1 2, , , , , , , , , , , ,

2
i i i

E

E M Q D
m m m q q q d d d

e e E

=

=

= = ⊆

 

         

According to the cosmic continuum theory, the coupling energy quantum 
connects all existence bodies into the universe as a whole, and the change of any 
existence body in the universe affects the whole. Due to the action of coupling 
energy quantum, the power set of the basic existence set E will form the exis-
tence continuum ( )P E :  

( ) { }2EP E e e E= = ⊆  

Since space is the existence dimension of mass bodies, time is the existence 
dimension of energy bodies, and dark space is the existence dimension of dark 
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mass bodies, correspondingly, we get the smallest units A, B, and C of space, 
time, and dark space, respectively. So three other countable infinite sets in the 
universe can be obtained: basic space set S, basic time set T and the basic dark 
space set G. Suppose is  is the elementary space, it  is the elementary time, ig  
is the elementary dark space, i is a natural number, then: 

{ }1 2, , , ,iS s s s=   , { }1 2, , , ,iT t t t=   , { }1 2, , , ,iG g g g=    

Thus, we obtain the following basic dimension set W: 

{ } { } { }1 2 1 2 1 2, , , , , , , , , , , ,i i iW S T G s s s t t t g g g= =           

The basic dimension set W will correspondingly form the following power set, 
namely the dimension continuum ( )P W :  

( ) { }2WP W w w W= = ⊆  

In Cosmic Continuum Theory, the dimensional continuum ( )P W  is the 
mirror image of the existence continuum ( )P E . For example, Euclidean space, 
Riemann space, probability space, etc. in Newtonian mechanics, relativity theory 
and quantum mechanics, respectively, correspond to the space-time mirror im-
ages of physical events in the corresponding physical theories. 

According to the cosmic continuum hypothesis, let the cosmic continuum be 
U, then: 

( ) ( ) { } { }2 2E WU P E P W e e E w w W= = = ⊆ ⊆    

The cosmic continuum is a multi-dimensional continuum composed of the 
power set of the basic existence set and the power set of the basic dimension set, 
in other words, the continuum composed of all physical events in the universe. 
Every element of the cosmic continuum is a physical event. According to the 
theory of relative continuity, every physical event is a relative continuum, a unity 
of continuity and discreteness. 

4. Axiomatization of Physics: Formal Unity of Basic Theory 

Axiomatization is an important tradition in the development of Western science. 
It can be traced back to Aristotle’s complete syllogism and Euclidean geometry 
in the ancient Greek period. The first fundamental theory of unified physics was 
Newtonian mechanics, which was established with reference to Euclidean geo-
metry. In 1899, the Hilbert geometry system once again pushed the axiomatic 
thought to a new height. In 1900, Hilbert listed the “Axiomatization of Physics” 
as the sixth problem in his famous “Mathematical Problems” lecture at the In-
ternational Congress of Mathematicians in Paris. Maybe he thinks that the con-
sistency, independence and completeness of axiomatic theory is too important 
for physics! 

Theoretically speaking, a strict and complete axiom system must have the fol-
lowing three basic requirements for the selection and setting of axioms: First, 
consistency. It means that in an axiom system, it is not allowed to prove a theo-
rem and its negation at the same time. The second is independence. It means 
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that each axiom in an axiom system exists independently, and it is not allowed to 
have an axiom that can be derived from other axioms, while reducing the num-
ber of axioms to a minimum. The third is completeness, referring to ensuring 
that all the propositions studied can be derived in an axiomatic system. 

The axiomatic system of probability theory established by Kolmogorov that 
has so far been recognized as meeting the solution criteria, fulfills a minor goal 
of Hilbert’s sixth problem. The axiomatization of probability theory was specifi-
cally mentioned by Hilbert when he raised the sixth question. In 1933, Kolmo-
gorov’s monograph “Fundamentals of Probability Theory” was published, in 
which the strict axiom system of probability theory was established for the first 
time on the basis of measure theory. This may serve as a specimen of the axi-
omization of physics. 

But unexpectedly, within 30 years after Hilbert’s sixth problem was raised, 
physics has undergone tremendous changes, and classical physics has been gradu-
ally replaced by modern physics [28]-[38]. Later, axiomatization achieved certain 
success in quantum mechanics and quantum field theory. Modern physics has 
two main theories, relativity and quantum mechanics. So, should the axiomatic 
goal of physics be to establish the physics axiom system of each branch separate-
ly, or to realize the unity of physics by establishing the physics axiom system? 

Cosmic Continuum Theory chose the latter. Because the original intention of 
Hilbert’s sixth problem should be to strictly construct the axiom system of phys-
ics from a set of initial assumptions. In the axiom system of physics, no contra-
diction will be allowed in the physics foundation, but all the laws of physics can 
be derived from the same axiom system. In this way, physics will no longer be an 
unrelated description of different cosmic phenomena, but a set of rigorous ma-
thematical, logically consistent, and unified theoretical systems that reflect phys-
ical reality. 

The axiom system of cosmic continuum is based on the cosmic continuum 
hypothesis, and has 5 axioms [17]. These 5 axioms are refined after absorbing 
the essence of classical mechanics, relativity and quantum mechanics. 

Axiom 1 (Boundary axiom): There are only three basic forms of existence: 
particle, quantum, and dark particle. There exists elementary particle minm , 
elementary quantum minq  and elementary dark particle mind . Let im , iq , and 

id  be particles, quantum and dark particles in a cosmic system A, respectively 

minim m≥ , miniq q≥ , minid d≥ , 1,2,3,i = 
 

Boundary axiom is the inheritance and development of the “quantum hypo-
thesis” in quantum mechanics. “Boundary axiom” shows that Cosmic Conti-
nuum Theory has a clear research boundary. According to Gödel’s incomplete-
ness theorem, a theoretical system without setting research boundaries is in-
complete. For example, the “two dark clouds” that appeared in classical physics 
at the end of the 19th century were actually caused by the problems involved that 
went beyond the research boundaries of classical physics. Similarly, the emer-
gence of new “dark clouds” in the sky of modern physics is also because they are 
beyond the boundaries of modern physics research. 
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Axiom 2 (Inertia axiom): In a cosmic system A, the elementary particles, ele-
mentary quantum and elementary dark particles all have inertia and are equiva-
lent in size: min min minm q d≡ ≡ . “ ≡ ” is the “equivalent” symbol. 

In modern physics, physical equivalent is a universal cosmic phenomenon. 
The “principle of equivalence” revealed by general relativity is just a special case 
of physical equivalence. Inertia axiom shows that the essence of physical equiva-
lence is inertial equivalence. Cosmic Continuum Theory further deduces that the 
physical dimension of the existing quantity and the physical dimension of the 
dimensional quantity can be unified on the abstract physical dimension, respec-
tively. All changes in the universe can be equivalent in abstract physical dimen-
sions [18]. 

Axiom 3 (Conservation axiom): The existences in an isolated system keep 
the total quantity of existences unchanged. Set A is an isolated system, then 

1 1 1 2 2 2m E D m E D+ + ≡ + + . 1m , 
1t

E , 
1t

d  and 
2t

m , 2E , 2d  the size of system 
mass, energy, dark mass , respectively in time 1t , 2t . 

Conservation axiom shows that any existence will not disappear out of thin 
air. This is actually what we often call “matter conservation”. Cosmic Continuum 
Theory found that the nature of physical conservation is the conservation of ex-
istence. Although there are many conservation laws in physics, such as conser-
vation of mass, conservation of energy, conservation of momentum, conserva-
tion of angular momentum, conservation of charge, etc., they all ultimately come 
down to conservation of existence. 

Axiom 4 (Couple axiom): The existences are coupled with each other by 
energy, And in the presence of different structural levels, by the corresponding 
quantum from the role of convergence. If there is a structure at the structural 
level of the quantum of q connection, e the corresponding amount of existence, 
the corresponding structure of the particle m, dark particle d is also the amount 
of e: m d q e≡ ≡ ≡ . 

Couple axiom states that all existence is connected by energy quanta. It reveals 
the secret of the cosmic continuum, which is that any existence body is con-
nected to all other existence body through energy quanta. Couple axiom is the 
“power set mechanism” of the set of existence body, which enables any existence 
body at any level in the universe to combine with other existence body to form 
new existence body. 

The scientific of the Couple axiom has been questioned by some opponents. 
They believe that the coupling energy quantum of the same structural level is 
equivalent to the amount of existence of the connected particles and dark par-
ticles, there is no scientific basis. We can easily explain this principle with a 
thought experiment. The “Couple axiom” is actually the “law of buoyancy” in the 
micro world. “Law of buoyancy” says that an object immersed in a stationary 
fluid is subjected to a buoyancy force whose size is equal to the weight of the 
fluid expelled by the object. In other words, buoyancy is a change in the energy 
produced by the fluid to support floating objects due to the existence of floating 
objects. This energy change value is equal to the amount of existence of floating 
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objects.  
In the cosmic continuum model, the universe is an energy ocean with floating 

masses and dark masses, and this energy ocean is composed of energy quanta 
one by one, and the floating mass and dark mass are also composed of particles 
and dark particles one by one. One by one particles and dark particles are sup-
ported by one by one energy quantum, and follow the “law of buoyancy” where 
the amount of existence is equivalent.  

If an amount of existence is Z, its supporting energy is E; also suppose that the 
size of the holographic particle that composes the existence body is z, and the 
size of the energy quantum that composes the supporting energy is e. Then the 
quantity of existence is equivalent to its support energy, and the number of ho-
lographic particle that make up the existence body is equal to the number of  

energy quanta that make up the support energy, that is, Z E≡  and Z E
z e
= .  

On the contrary, in the microcosm, if the amount of existence of microscopic 
particle and the energy quantum supporting it at the same structural level are 
not equivalent, there will be a situation where the “buoyancy” is greater or less 
than the amount of existence of microscopic particles, and the result must be the 
collapse of the structure. Just like a boat in the sea, if its buoyancy is not equal to 
its weight, then it will either sink to the bottom of the sea or be overturned. 

Axiom 5 (Variation axiom): The change of energy is the cause of all cosmic 
system state changes. Let the change of energy occurring in a system of the un-
iverse be E∆ , and the corresponding change in the state of the system of the 
universe be x∆ , then E x∆ ≡ ∆ . 

Variation axiom shows that the essence of physical motion, including quan-
tum phenomena and interactions, is the change of energy. The change equation 

E x∆ ≡ ∆  was inspired by the Classic of Changes. The most exquisite aspect of 
thought of Classic of Change is that as its name reveals, it is “change”. If you 
write 2E mc=  as 2E mc∆ = ∆ , you will find that the mass-energy equation is a 
special case of the change equation, Because 2E mc∆ = ∆  can also be written as 

E m∆ ≡ ∆ .  
In the change equation E x∆ ≡ ∆ , E∆  refers to the energy change of the 

universe system, and all energy changes will eventually fall on the energy quan-
tum changes in the universe system. Because of E hυ=  (h is the Planck constant,  

υ  is the frequency of the quantum), there are: 
1

n

i
i

E h υ
=

∆ = ∆∑ , where i is a natural  

number. This formula can be called the energy change equation, which reveals 
the nature of energy change. 

In the change equation E x∆ ≡ ∆ , x∆  refers to the corresponding change in 
the state of the universe system when the energy changes, and the change of the 
state of the universe system is generally not a single change, but a collection of  

multiple changes. Therefore, 
1

n

i
i

x x
=

∆ = ∆∑ , where i is a natural number. In the  

change equation, the change of energy is the independent variable, and the cor-
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responding change of the state of the universe system is the dependent variable. 
5 axioms of Cosmic continuum are concise and clear. First, there is no con-

tradiction in the system, which meets the requirement of consistency; second, 
there is no mutual proof between axioms, which meets the requirement of inde-
pendence; third, the research boundaries are clear, which meets the requirement 
of completeness. This shows that the Cosmic Continuum Theory is a strict and 
perfect axiomatic system, which achieves the goal put forward by Hilbert’s sixth 
problem “axiomatization of physics”: the formal unification of the foundation of 
physics.  

In summary, we can obtain the following brief table of the development of 
physical theory (Table 1): 
 
Table 1. Overview of the development of physics theory. 

 Classical Physics Modern Physics Unified Physics 

Physical 
Existence 

Mass m 
Mass m 

Energy E 

Mass m 
Energy E 

Dark mass D 

physical 
theory 

Classical 
mechanics 

Quantum 
mechanics 

Relativity 
Cosmic 

Continuum 
Theory 

Existence 
Dimension 

3-dimensional 
space 

3-dimensional 
space 

4-dimensional 
space-time 

4-dimensional 
space-time 

x-dimensional 
dark space 

Physical 
constant 

Gravitational 
constant G 

Planck 
constant h 

Speed of 
light c 

frequency 
extreme value 

maxυ  

Mathematical 
equation 

F ma=  

1 2
2

m mF G
r

=  E hυ=  2E mc=  E x∆ ≡ ∆  

5. Conclusions 

Cosmic Continuum Theory is not the so-called ultimate theory of physics. It is 
just an axiomatic unified theory that inherits and develops the achievements of 
the existing theories of physics. 

Cosmic Continuum Theory absorbs the essence of classical mechanics, rela-
tivity and quantum mechanics, and at the same time breaks the logical barriers 
between classical mechanics, relativity and quantum theory. 

Cosmic Continuum Theory integrates the holistic, unified and inclusive oriental 
scientific thinking, overcomes the limitations of traditional scientific thinking, 
and provides a new philosophical path for the unification of the foundations of 
physics. 

Cosmic Continuum Theory is based on the latest research results of the ma-
thematical continuum, and uses axiomatic methods to establish a theoretical 
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system, inheriting and developing the scientific tradition of establishing the basic 
theory of physics since Newton. 

Cosmic Continuum Theory can be expressed by the following formula: Cos-
mic Continuum Theory = (Classical Mechanics + Relativity + Quantum Me-
chanics) × (Holistic + Unified + Nclusive) × Continuum × Axiomatization. 
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