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Abstract

The fundamental divergence in foundation of modern physics lies in the incompatibility between
quantum theory and relativity. This study created a relative continuum, found a mathematical tool
for the cosmic continuum; proposed dark particle hypothesis, filled gap on minimum existence
quantity particle; discovered new equivalence principle, bridged differences in foundation of
physics; and established an ideal model, revealed deep essence of cosmic and material structure.
In this model, any cosmic system is a continuum composed of existence continuum relative to
the wavelength of bosons energy waves and its dimension continuum. This model provides
new perspectives on the fundamental problems of physics and cosmology. Firstly, it elucidated
the physical mechanism of bosons in fundamental interactions. Secondly, it reconstructed the
understanding of the basic unit of the cosmic and material structure. Thirdly, it updated the inherent
concepts about the existence form and existence dimension. Fourthly, it restored the causality truth
of wave function collapse in quantum mechanics.

Keywords: cosmic continuum; dark particle hypothesis; new equivalence principle; unified particle;
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1. Introduction

On the surface, the biggest dark clouds over modern physics and cosmology are dark matter
and dark energy; in essence, the incompatibility between quantum theory and relativity is the deep
contradiction in fundamental theory. The discussion in this article indicates that this contradiction
can be eliminated using relative continuum theory.

The debate about infinity runs through the history of mathematics, physics, and astronomy [1].
The history of mathematics, in a certain sense, is the development history of the concepts of potential
infinity and actual infinity. Calculus belongs to the theory of potential infinity, while set theory
belongs to the theory of actual infinity. However, whether it is the theory of potential infinity or the
theory of actual infinity, the troubles caused by many infinite paradoxes still cannot be completely
eliminated.

In 1874, Cantor speculated that there was no other cardinality between the cardinality of the
natural number set, No , and the cardinality of the real number set, C, which is the famous Hilbert’s
first problem, the “Continuum Hypothesis”. According to cardinality theory, the cardinality of a real
number set is the cardinality of a natural number set’s power set, then: C =2 >N .In 1938, Godel
proved that the Continuum Hypothesis and the axiom set theory ZFC axiom system are not
contradictory. In 1963, Cohen proved that the Continuum Hypothesis and the ZFC axiom system are

independent of each other. Therefore, the assumption of continuity cannot be proven or falsified
within the ZFC axiom system [2,3].
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In 1900, Hilbert listed “axiomatization of physics” as the sixth of his 23 mathematical problems,
which was also the only non pure mathematical problem in Hilbert’s mathematical problems. But the
goal of axiomatization of physics were quickly shelved due to the emergence of relativity and
quantum theory, as an irreconcilable logical barrier emerged between the two new theories, and
sparked a debate between Einstein and the Copenhagen School about whether God rolls the dice or
not [4-16].

The idea of cosmic continuum is derived from these two Hilbert’s problems. The ultimate goal
of the Cosmic Continuum Theory is to find a solution to axiomatization of physics based on the
cosmic continuum hypothesis, and to strictly construct a fundamental theory of physics that reflects
the essential laws of nature using axiomatic methods [17-24].

This article explores some fundamental problems of mathematical and physical such as the
continuum paradox, the cosmic and material elementary particles, the existence field and its
dimension field, proposes the concept of relative continuum, introduces the hypothesis of dark
particle and unified particle, derives a New equivalence principle, and establishes an ideal model on
the cosmic continuum.

2. Relative Continuum

Since the beginning of this century, Sergeyev has introduced the Grossone method from the
principle of “the whole is greater than the part”, which has achieved a leap from qualitative
calculation to quantitative calculation in infinite computation [25-28]. From the perspective of the
Grossone method, it is not difficult to find a “continuum paradox” in Cantor’s cardinality theory:
either points have sizes or distances between points, otherwise the cardinality of the continuum is
equal to the cardinality of countable infinity [24].

According to the cardinality method, if the elements in two sets satisfy a 1-1 correspondence,
then the cardinality of the two sets is the same. From this, it can be inferred that the cardinality of the
interval number set and the real number set on the real number axis are both C. If the points on
interval (,1] are continuous, i.e., the distance between points is zero, then the size of any point in

1
that interval is E And the cardinality method is a theory of actual Infinity, the reciprocal of the
actual infinite cardinality cannot be zero, otherwise the reciprocal of the cardinality of both the real

number set and the natural number set is zero, thatis, — = — =0 , thus obtaining C= No , which
0

obviously contradicts conclusion, C=2" >, .

The continuum paradox states that the Continuum Hypothesis is not a matter of proof and
falsification, but rather that the proof in set theory that the continuum is “dense without holes” cannot
guarantee the continuity of the real number axis.

Sergeyev believed that the continuity of objects in physics is related to unit of measure. The same
set is continuous for one unit of measure, but discrete for another unit of measure [28]. For example,
there are some gaps on a road that adults can cross, but for children, some gaps cannot be crossed.
So this road is continuous for adults and discrete for children. Here, the span of adults and children
can be regarded as two different units of measure. So we obtain the following definition of relative
continuum:

Definition 1. Ifany two adjacent elements @" and @ inset A have ‘a*,af‘ <R, thenset A iscalled
a continuum relative to the unit of measure R . Where ‘a*,a“ is the distance between @' and a~, and

R is the unit of measure.

According to this definition, a relative continuum can be either an infinite set or a finite set. The
“continuum paradox” in Cantor’s cardinality theory no longer exists. The real number axis is
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continuum relative to unit of measure — ; the natural number axis is continuum relative to unit of

measure — , but not continuum relative to unit of measure l . The relative continuum is different
0

from the traditional absolute continuum, which is a special case of the relative continuum when the

limit of the unit of measure R is zero.

If the universe is viewed as a set, then as long as an appropriate unit of measure can be found,
the universe is a continuum relative to that unit of measure. The key to establishing a cosmic
continuum model is whether the appropriate unit of measure can be found.

In the cosmic continuum, existence bodies are coupled with each other by energy, and at
different structural levels of the existence body, they are coupled by corresponding energy quanta
[18]. Therefore, this unit of measure must be related to the coupled energy quantum.

3. Unified Particles

The gravitational constant G, the speed of light C, and the Planck constant h are the most
basic three physical constants. In 1899, Planck discovered a series of new physical constants based on
these three constants, namely the Planck unit [29,30].

According to E =ho, the Planck constant h represents the energy per unit frequency, which
is the energy possessed by a single vibration. So the physical meaning of the Planck constant is the
minimum energy E, =h in the universe, because the vibration of the energy quantum is less than
once, which means there is no vibration. According to E = mc? , then m, = — is the minimum

C
mass in the universe. According to quantum theory, the Planck time t, and Planck length I p =1,C

are the minimum time and minimum length in the universe, respectively.
Einstein discovered in relativity that mass and energy are unified, and space and time are
unified. This indicates that the minimum mass is equivalent to the minimum energy, and the

minimum time is equivalent to the minimum space: M, =E, , Ip =1, . In order to distinguish

between mass, energy, and time, space, we call the former the existence quantity, and the latter the

dimension quantity. So we obtained the minimum existence quantity M, =E, =h and the

minimum dimension quantity |, = t, . But we have not yet found the corresponding minimum mass

p
particle and minimum energy quantum.

The Planck particle is a hypothetical limit particle defined as a micro black hole with a reduced
Compton wavelength equal to half a Schwarzschild radius. The Planck particle frequency is a

maximum —, with a diameter of Planck length |p , with an existence quantity of Planck energy
t
p

E,, with Planck pressure P, . Due to the fact that Planck particles are the maximum fundamental

particles in the universe, with their density, temperature, and pressure reaching their limits, it is
either formed by the collapse of a black hole or by a singularity eruption. If formed by the collapse of
a black hole, the Planck particle will continue to collapse to a singularity. Due to the insurmountable
Planck pressure and Planck length, it can only enter an new dimension after continuing to collapse.
If formed by a singularity eruption, Planck particles will undergo a strong explosion under Planck
pressure, producing cosmic and material structure particles.

Dark particle hypothesis: Dark particles refer to a elementary particle in the form of a dark mass
formed by phase transition in the collapse of a Planck particle to a singularity, with a minimum
existence quantity N . Its existence dimension is dark space.

The dark space is an existence dimension beyond space-time. Set the dark mass of a dark particle

is D, and its dark space dimension quantityis §,, then: D, =m, =E; =h, g, =1 =t . One
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1
Planck particle can be transformed into — dark particles. Dark particles fill the gap of minimum
p
existence quantity particles. According to relativity, mass and energy have a unified essence. And
dark matter particles are formed by the collapse of Planck particles, so dark mass, mass, and energy
also have a unified essence.

Definition 2. A unified particle is the minimum existence quantity particle unified three existence forms of
mass, energy, and dark mass.

Clearly, dark particles are the dark mass form of a unified particles. Unified particles have three

forms of phase transition: mass form M, , energy form E,, and dark mass form D, .

4. New Equivalence Principle

According to the particle physics standard model, there are currently 61 recognized elementary
particles, adding the three hypothetical elementary particles: Planck particles, gravitons, and dark
particles, totaling 64 types. If Planck particles and dark particles are classified as fermions, and
gravitons are classified as bosons, then there are 50 fermions and 14 bosons in the elementary
particles. 64 elementary particles play different roles, among which 14 bosons couple the existence
body in the universe into a whole in the form of energy waves. If the 61 discovered elementary
particles are elementary particles of Material structure, then Planck particles, dark particles, and
gravitons are actually elementary particles of cosmic structure.

All elementary particles in the universe are coupled by bosons energy waves, so each elementary
particle has an energy support system composed of coupled bosons.

Definition 3. The existence field is an energy support system composed of coupled bosons.

The existence field is the energy support system of the existence body, and without the energy
support system, the existence body cannot exist independently. When an existence body is in motion,
the existence field will generate energy radiation in the form of bosons energy waves. The wave
energy of the elementary particle existence field with zero rest mass is equivalent to its moving mass,
while the wave energy of the elementary particle existence field with non-zero rest mass is equivalent
to its dynamic energy.

According to the effects of mass increase, time dilation and length contraction in general
relativity, the dimension quantity of an existence body changes with the changes of existence

quantity:

2 2

Vv ) v
m=m0/ 1—C—2 E:mOC/ 1—C—2

2 2

\" \"

At=At, 1-— 1=1,,[1-—

0 C2 0 C2

7

It can be seen that the existence quantity and dimension quantity are unified. In fact, when light
passes near a massive celestial body, we cannot distinguish whether the deflection of light is due to
gravity or spatial curvature. So we obtained the following new equivalence principle:

New Equivalence Principle: The existence quantity of an existence body is equivalent to its

dimension quantity: M, = |p , E, =t,, D, = g,. Among them, m,, E,, and D, are the
minimum mass, minimum energy, and minimum dark mass, respectively; |p , tp and p are the
minimum length, minimum time, and minimum dark space, respectively.
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Quantum theory and relativity have different starting points in gravitational problems.
Quantum field theory starts from particles, while general relativity starts from space-time [31,32].
Quantum gravitational field is an existence field, and general relativistic gravitational field is a
dimension field. According to the new equivalence principle, quantum gravitational field theory and
general relativity are equivalent physical theories.

5. Ideal Model

The wavelength of boson energy waves in the cosmic and material structure is A =Ct, so the

minimum wavelength of boson energy waves is A, = lim ct, and the maximum wavelength is
-t

A

X = !im Ct, where 1 is the period. This means that any entity in the universe, regardless of its
—0

ma
location, is within the wavelength range of boson energy waves.

According to the definition of relative continuum, if wavelength of the boson energy waves are
used as the unit of measure, then the set of all existence bodies in the universe is a existence
continuum relative to the wavelength of bosons energy waves.

Set Ce is the existence continuum in the universe, M is the set of mass bodies, E is the set
of energy bodies, and D, is the set of dark mass bodies, then: C, =M UE U D,,. Due to the fact

that the elementary particles of the universe are divided into fermions and bosons, the existence of a
continuum can be expressed in another form. Set A is the set of all fermions in the universe and B
is the set of all bosons in the universe, then: Ce = AU B.

Space, time, and dark space are the dimensions of mass, energy, and dark mass, respectively.
Mass, energy, and dark mass are three phase transitions of the existence forms, and space, time, and
dark space are also the three phase transitions of existence dimensions. Space, time, and dark space
phase transition with the phase transitions of mass, energy, and dark mass. Because the form of
existence constitutes a existence continuum, according to the new equivalence principle, the

dimension of existence also constitutes a dimension continuum. Set C, is a dimensional continuum,

S is the set of spaces, T is the set of times, and D, is the set of dark spaces, then
c,=SUTUD..

Due to the wavelength of energy waves of photons and gravitons can be infinitely extended, so
there exist coupling energy waves of corresponding wavelengths between any two existence bodies

in the universe. This means that any cosmic system can form a continuum. So we obtained the
following definition:

Definition 4. The ideal model of the cosmic continuum means that any cosmic system is a continuum
composed of the existence continuum relative to the wavelength of bosons energy waves and its dimension
continuum.

It is not difficult to see from the above definition that any existence body and its existence field
is a continuum, and elementary particles and their existence fields are the basic units of the
continuum. The various structural levels of the universe and matter have corresponding structural
forces and bosons. If we compare the universe to a spring bed, then bosons are those springs.

6. Application Examples

Example 1. The fundamental interaction force-range depends on the wavelength of the boson energy waves.
According to the thought of relative continuum, the four fundamental interactions form a continuum relative
to the wavelength of the corresponding boson energy wave, respectively. Strong interactions form a nuclear
continuum relative to the wavelength of gluon enerqy waves, weak interactions form a nuclear continuum
relative to the wavelength of W and Z boson energy waves. The wavelength of energy waves of gluons and W,
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Z bosons are extremely short, so strong and weak interactions are short-range forces. Electromagnetic
interactions form an electromagnetic continuum relative to the wavelength of photon energy waves, and
gravitational interactions form a gravitational continuum relative to the wavelength of graviton energy waves.
The wavelength of energy waves of photons and gravitons can be infinitely extended, so electromagnetic and
gravitational interactions are long-range forces.

Example 2. The root of the inverse square law lies in the wavelength of boson energy waves. According to the
thought of relative continuum, the interaction between two existence bodies M, and M, with a distance of

I means that My, and M, form a continuum relative to the wavelength ¥ of the energy wave of coupled
c

bosons. And the wavelength ¥ = —, therefore the larger the wavelength ¥, the smaller the frequency U of
v

the energy wave of the coupled bosons. According to E =Nuv, the smaller the frequency v, the smaller the
energy E of energy wave, and the smaller the ability to interact. So the ability of an existence body to interact
with the outside world is inversely proportional to the wavelength I of the energy wave of the coupled bosons.

If E, and E; are used to represent the ability of the existence bodies M, and M, to interact with the

outside world, separately, then when M, and M, interact, E, and E; are all inversely proportional to the

1 .1
wavelength of the energy wave of the coupled bosons, namely: E. oc —, E, oc —. The magnitude of the

r r
interaction force T between two existence bodies M, and M, is directly proportional to their ability to
. o1
interact with the outside world, E, and E,, namely: f oc E E_ oc -
r

7. Discussion

The essence of the cosmic continuum is the existence body and its existence field. Due to the fact
that the existence field is an energy support system composed of coupled bosons, the wavelength of
coupled boson energy waves determines the range of continuum of different cosmic systems. The
energy wave of a single period’s wavelength constitutes a single energy quantum, which can manifest
as either a particle in the form of moving mass or a wave in the form of dynamic energy. In this sense,
the cosmic continuum is actually a cosmic system trapped in a single boson energy wave, whether it
is a macroscopic system of the universe or a microscopic system of matter.

The four fundamental interactions have different functional roles in the cosmic and material
structure. The two short-range forces, strong and weak interaction, belong to the fundamental
structural forces of matter, and the two long-range forces of electromagnetic force and gravity are
both fundamental structural forces of matter and fundamental structural forces of the universe. In
the microscopic structure of matter, the corresponding bosons that couple elementary particles
include both gluons and W, Z bosons, as well as photons and gravitons, so the microsystem of matter
is an existence continuum constituted of four basic interactions. In the macroscopic structure of the
universe, the corresponding bosons that couple celestial bodies or various existence bodies are
photons and gravitons, so the macroscopic system of the universe is an existence continuum
constituted of electromagnetic forces and gravity. The existence continuum can be a single continuum
constituted of a fundamental interaction, or a composite continuum constituted of multiple
fundamental interaction.

The wave-particle duality is a phenomenon of overall conservation of boson’s moving mass and
dynamic energy in quantum continuum. Moving mass and dynamic energy are two forms of phase
transitions of boson, when bosons are in the form of moving mass, they exhibit particle property,
while when bosons are in the form of dynamic energy, they exhibit wave property. The continuum
structure model indicates that the essence of wave-particle duality is wave-particle oneness. The
quantum non-locality is due to the interactions in multi-quantum continuum involve the
participation of dark particles. Gravitational continuum is a continuum that can transcend space-time

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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because dark particles can also participate in gravitational interactions, and the existence dimension
of dark particles is dark space. The collapse of wave function is due to the combination of quantum
continuum and interference quantum continuum to form a new continuum. Any changes in the
structure of the universe and matter are the result of quantum continuum changes. When a quantum
continuum is disturbed by other quantum continuum, a new continuum is formed, which is the true
reason for the collapse of wave functions in quantum mechanics.

The observable universe is generated by the explosion of Planck particles erupted from a cosmic
singularity. Dark particle is a type of dark mass particle in the dark space dimension, dark matter is
a dark mass body composed of dark particles. The singularity is a dark matter celestial body formed
by collapse of black hole, the singularity and its existence field constitute an existence continuum of
singularity. The Big Bang theory suggests that a singularity is a dense, hot, and high-pressure point.
In fact, this dense, hot, and high-pressure point is not a singularity, but a Planck particle erupted by
the singularity. The cosmic singularity did not experience a so-called Big Bang, but rather a strong
explosion of Planck particles under dense, hot, and high-pressure conditions. Dark energy is actually
the Planck pressure released by the explosion of Planck particles. This suggests that the influence of
dark energy will progressively diminish as spacetime expands. This model breaks the cosmic fatalism
that the Big Bang cosmology inevitably leads to heat death.

8. Conclusions

The ideal model of the cosmic continuum means that any cosmic system is a continuum
composed of the existence continuum relative to the wavelength of bosons energy waves and its
dimension continuum. This model provides new perspectives on the fundamental problems of
physics and cosmology.

Firstly, it elucidated the physical mechanism of bosons in fundamental interactions. In this
model, four fundamental interactions form a continuum relative to the wavelength of corresponding
bosons energy waves, respectively, which have different functional roles in the cosmic and material
structure, and the force-range of fundamental interaction and the inverse-square law both depend on
the wavelength of boson energy waves.

Secondly, it reconstructed the understanding of the fundamental unit of the cosmic and material
structure. In this model, the basic unit of the cosmic continuum is elementary particle and its existence
field. The uncertainty principle receives a reasonable explanation here, as the fundamental units
constituting the universe and matter are not point particles. Therefore, they inherently cannot be
described by properties of point particles, such as position and momentum. And the dark particle
hypothesis filled the gap on particle of minimum existence quantity in cosmic structure. Singularity
is a dark matter celestial body composed of dark particles, singularity and its existence field constitute
an existence continuum of singularity.

Thirdly, it updated the inherent concepts about the existence form and existence dimension. In
this model, the relationship between the existence form and the existence dimension is a mirror
relationship between objective reality and subjective reflection. The new equivalence principle
indicates that the existence quantity of an existence body is equivalent to its dimension quantity.
Quantum gravitational field theory and general relativity are equivalent theories on existence field
and dimension field, which together constitute the gravitational continuum theory.

Fourthly, it restored the causality truth of wave function collapse in quantum mechanics. In this
model, the wave-particle duality is a phenomenon of overall conservation of boson’s moving mass
and dynamic energy in quantum continuum, and the quantum non-locality is due to the interactions
in multi-quantum continuum involve the participation of dark particles, and the collapse of the wave
function is due to the combination of quantum continuum and interference quantum continuum to
form a new continuum. This indicates that more fundamental law of nature than quantum mechanics
are still deterministic.

Conflicts of Interest: Authors declare no competing interests.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202406.2046.v4
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 June 2025 d0i:10.20944/preprints202406.2046.v4

8 of 9

References

Aristotle. Physics. Commercial Press, Beijing, 2016

2. Klein, M. Mathematical Thought from Ancient to Modern Times. Shanghai Shanghai: Scientific & Technical
Publishers, 1981

3. Hilbert,D. Mathematical problems: Lecture delivered before the International Congress of Mathematicians
at Paris in 1900, American M. S. Bull, 1902(8:2): 437-479

4. Klein, M., Shadmi,D. ORGANIC MATHEMATICS - Proposing a way to solve Hilbert’s 6th Problem,
International journal of pure and applied mathematics, 2008(49:3): 329-340

5. Gorban, A.N. Hilbert’s sixth problem: the endless road to rigour. Philosophical transactions of the Royal
Society. Mathematical, physical, and engineering sciences, 2018(2118).
https://doi.org/10.1098/RSTA.2017.0238

6.  Corry, L. David Hilbert and the Axiomatization of Physics (1898-1918): From Grundlagen der Geometrie
to Grundlagen der Physik. Archimedes: New Studies in the History and Philosophy of Science and
Technology 10, Dordrecht: Kluwer Academic Publishers, 2004

7. Wightman, A.S. Hilbert's Sixth Problem: Mathematical Treatment of the Axioms of Physics. In
Mathematical Developments Arising from Hilbert Problems (ed. by F. E. Browder), Symposia in Pure
Mathematics 28, Amer. Math. Soc., Providence, RI, 1976: 147-240

8. Corry, L. On the Origins of Hilbert’s Sixth Problem: Physics and the Empiricist Approach to Axiomatization.
Madrid, Spain: Proceedings of the International Congress of Mathematicians, 2006(3):1697-1718

9.  Accardi, L. Quantum probability and Hilbert’s sixth problem, Philos Trans A Math Phys Eng Sci. 2018(376):
2118

10. Gruninger, M. The Heirs of Hilbert’s Sixth Problem, American Geophysical Union, Spring Meeting 2009,
abstract id. IN24A-04

11. Newton, I. Mathematical Principles of Natural Philosophy. Peking University Press, Beijing, 2006

12.  Pauli, W. Theory of Relativity. Shanghai Science and Technology Press, Shanghai, 1979

13. Dirac, P.AM. Principles of Quantum Mechanics. Science Press, Beijing, 2008

14. Gribin, J. Translated by Zhang, G.C. Looking for Schrodinger’s Cat. Hainan Publishing House, Haikou,
2009

15. Penrose, R. Translated by Xu, M.X and Wu, Z.C. Emperor’s New Brain. Hunan Science and Technology
Press, Changsha, 2007

16. Chen, ].S,, Wang, S.G., Su, HJ., Yu, Y.q., Zou, Z.L. A Brief Introduction to Star Evolution Theory and
Thermal Big Bang Cosmology. Scientific Chinese, 1998 (5): 17-19

17.  Wang, X.J. Autonomous Universe. LAP LAMBERT Academic Publishing, London, 2023

18. Wang, X.J. Cosmic Continuum Theory: A New Idea on Hilbert’s Sixth Problem. Journal of Modern Physics,
2018(9:6): 1250-1270. https://doi.org/10.4236/jmp.2018.96074

19. Wang, X.J. New Discovery on Planck Units and Physical Dimension in Cosmic Continuum Theory. Journal
of Modern Physics, 2018(9:14): 2391-2401. https://doi.org/10.4236/jmp.2018.914153

20. Wang, X.J. Axiomatization of the Symbols System of Classic of Changes: The Marriage of Oriental
Mysticism and Western Scientific Tradition. Foundations of Science, 2020(25:2): 315-325.
https://doi.org/10.1007/s10699-019-09624-5

21. Wang, X.J. New Explanation on Essence of Quantum Phenomena and Interactions and the Gravitational
Action in Cosmic Continuum Theory. SSRG International Journal of Applied Physics, 2020(7:3) : 88-96.
https://doi.org/10.14445/23500301/IJAP-V713P114

22. Wang, X.J. The Historical Logic on the Basic Theory of Physics - A Summary on the Cosmic Continuum
Theory. Journal of Applied Mathematics and Physics, 2023(11:3): 823-840.
https://doi.org/10.4236/jamp.2023.113055

23. Wang, X.J. The Mirror Reversal Mechanism on Black Hole Collapse and Singularity Eruption in Cosmic
Continuum. Journal of Physics and Astronomy, 2023(11:3): 329. 27 Mar, 2022, PREPRINT (Version 7)
available at Research Square, https://doi.org/10.21203/rs.3.rs-958444/v7.

24. Wang, X]J. Hilbert's First Problem and the New Progress of Infinity Theory. Journal of Applied
Mathematics and Physics, 2023(11:4): 891-904. https://doi.org/10.4236/jamp.2023.114060

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.4236/jmp.2018.914153
https://doi.org/10.20944/preprints202406.2046.v4
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 June 2025 d0i:10.20944/preprints202406.2046.v4

9 of 9

25. Sergeyev, Y.D. Blinking fractals and their quantitative analysis using infinite and infinitesimal numbers.
Chaos Solitons & Fractals, 2007(33:1):50-75. https://doi.org/10.1016/j.chaos.2006.11.001

26. Sergeyev, Y.D. A new applied approach for executing computations with infinite and infinitesimal
quantities. Informatica, 2012, 19(4). https://doi.org/10.1007/978-1-84800-100-8_6

27. Sergeyev, Y.D. Counting systems and the First Hilbert problem. Pergamon, 2010(3).
https://doi.org/10.1016/].NA.2009.09.009

28. Sergeyev, Y.D. Numerical infinities and infinitesimals: Methodology, applications, and repercussions on
two  Hilbert problems. EMS Surveys in  Mathematical Sciences, 2017(4:2):219-320.
https://doi.org/10.4171/EMSS/4-2-3

29. Planck, M. Uber irreversible Strahlungsvorgange. Sitzungsberichte der Kéniglich Preulischen Akademie
der Wissenschaften zu Berlin. 5: 440—480. pp. 478-80 contain the first appearance of the Planck base units
other than the Planck charge, and of Planck’s constant, which Planck denoted by b, 1899

30. Kisak. P.F. Planck Units: The Fundamental Scale of Cosmology. Createspace Independent Pub, Colorado
Springs

31. SuZ.Q. The Origin and Future of the Universe - Introduction to the Big Bang Cosmology. Modern Physics
Knowledge, 1995, 7 (2): 4 https://doi.org/CNKI:SUN:XDWZ.0.1995 -02-009

32. S. Weinberg, Quantum Theory of Fields, vol I, Cambridge university press, 1995

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or

products referred to in the content.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.4171/EMSS/4-2-3
https://doi.org/10.20944/preprints202406.2046.v4
http://creativecommons.org/licenses/by/4.0/

