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Abstract

Gravity is considered one of the most mysterious of the four fundamental
forces, a well-studied but poorly understood phenomenon in science. Newto-
nian physics and General Relativity have studied it from outside. Based on
fundamental forces the Grand Unified Theory (GUT) and the Standard Mod-
el (SM) of Particle Physics study from the inside. GUT and SM explain three
fundamental forces that govern the universe: electromagnetism, the strong
force, and the weak force. The fourth fundamental force hopes that must be
gravity, which the SM cannot adequately explain. The research aims to ex-
plain fundamental forces and their interactions based on the hysteresis law.
The hysteresis law studies the fundamental forces from both inside and out-
side, so, I hope it can explain the rules and principles of the universe from the
microworld to the macroscopic world. The united force of the three funda-
mental forces in high energy singularity (vertical asymptote) of the hysteresis
becomes the weakest like weak interaction and continuously like strong force
but has an infinite range like electromagnetic interaction. In this sense, it may
be called gravity. Unfortunately, gravity is not an individual force; it is the
positive singularity or high energy asymptotic sum of three fundamental
forces emerging from the depth of the hysteresis of the subatomic particles.

Keywords

The Fundamental Forces, Alternative Fermi-Dirac Distribution, The Vertical
Asymptote of Hysteresis, Gravity

1. Introduction

Once physicists realized that nuclei consisted of positively charged protons and
uncharged neutrons, they had a problem with their hands. The electrical forces

among the protons are all repulsive, so the nucleus should simply fly apart! [1]
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The strong nuclear force does not have any effect on electrons, which is why it
does not influence chemical reactions. Unlike the electric forces, whose strengths
are given by the simple Coulomb force law, there is no simple formula for how
strong nuclear force depends on distance [1]. By the understanding of physics at
that time, positive charges would repel one another and the positively charged
protons should cause the nucleus to fly apart. However, this was never observed.
New physics was needed to explain this phenomenon [2].

Nucleus forces are complex in nature and difficult to understand [3].

...A stronger attractive force was postulated to explain how the atomic nuc-
leus was bound despite the protons’ mutual electromagnetic repulsion [2].

Physicists working to find a so-called Grand Unified Theory (GUT) aim to
unite the electroweak force with the strong force to define an electronuclear
force, which models have predicted but researchers have not yet observed.

The final piece of the puzzle would then require unifying gravity with the
electronuclear force to develop the so-called theory of everything, a theoretical
framework that could explain the entire universe [4].

Unifying gravity with the electronuclear interaction would provide a more
comprehensive theory of everything (TOE) rather than a Grand Unified Theory.
Thus, GUTs are often seen as an intermediate step towards a TOE [5].

The Standard Model explains three of the four fundamental forces that govern
the universe: electromagnetism, the strong force, and the weak force. The fourth
fundamental force is gravity, which is not adequately explained by the Standard
Model [6].

So far, no particle accelerator has reached energies high enough to unify the
strong force with electromagnetism and the weak interaction. Including gravity
would mean yet more energy [7].

Above-listed contradictions are not just in minor details but are very funda-
mental.

Let’s look at how physics describes this situation.

Electrostatic repulsion between protons is overcome by strong nuclear force
between nucleons. The stability of a nucleus is affected by the interaction be-
tween the strong nuclear force and the electrostatic force (Figure 1) [8].

Even now, this explanation displayed in Figure 1 is valid.

Physicists, however, have found it pretty difficult to merge the microscopic
world with the macroscopic one. And so far, no one has come up with a good
way to merge those two worlds [4].

STE is revealing incorrect laws created in the past. But I did not want to deny
the great discoveries of physical science, to contradict or oppose anyone. I re-
member the speech of Owen Chamberlain “The development of physics, like the
development of any science, is a continuous one. Each new idea is dependent
upon the ideas of the past” [9]. Here, I'm just following the law of hysteresis. To
create the law of hysteresis I have used only trigonometry. For, of all the branches

of mathematics, trigonometry alone can easily express all the laws of nature which
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Figure 1. The magnitude and direction of strong nuclear force varies with the distance
between the nucleons [8].

we seek, for nature, itself is a work of geometry. For above theoretical questions
can be answered by my proposed theory, which is easy and understandable for
everybody.

I would like to give a brief comment on Figure 1 because I doubt it. There are
two big unsolved problems included in Figure 1.

First, according to Heisenberg’s uncertainty principle [10] [11], the electro-
magnetic force and strong nuclear force fly out infinitely at distances less than
0.5 fm in Figure 1 due to vertical asymptotes. What this means is that the nuc-
leus explodes and annihilates. If so, nature including us won’t exist really. How-
ever, in reality, the extinction process is not observed at all. On the contrary, as
they get closer, the nucleons do not fall toward each other, and the atom and
nucleus exist only when the forces of attraction and repulsion are balanced.
When the nucleus is affected by the outside impact the radioactivity intensifies.
Therefore, it can be said that the mathematical formulation of the fundamental
forces is wrong.

Second, where is the hypothesized strong nuclear force? The strong force
shown in Figure 1 is not a strong nuclear force, but it is the exchange interaction
of the electroweak force and the hypothesized force, which is the bold black
curve displayed in Figure.

Do Heisenberg’s uncertainty principle and Yukawa’s law are the same as the
inverse-proportionality law (IPL) [12] or the inverse-square law (ISL)? [12] [13]
Yes, approximately. The differences between these exponential approaches are
only accuracy, respectively. For this reason, Figure 1 and its theory are false.

In this Section, I discussed the contemporary scientific explanation for the
fundamental forces is discussed, in the next Section then discuss the unification
principle of the fundamental forces based on the hysteresis of the STE. Finally, I
try to show the experimental evidence and recent findings concerning the fun-

damental forces.
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2. Exchange Interactions of the Fundamental Forces

Oops! We see the strong nuclear force doesn’t go infinite in Figure 2. It is cor-
rect and a miracle. But how? Does it is an experimental result or a theoretical
assumption?

There is no simple formula for how strong nuclear force depends on distance.
Roughly speaking, it is effective over ranges of ~1 fm but falls off extremely
quickly at larger distances (much faster than 1/r2). Since the radius of a neutron
or proton is about 1 fm, that means that when a bunch of neutrons and protons
are packed together to form a nucleus, the strong nuclear force is effective only
between neighbors [1].

It means that the strong nuclear force and electromagnetic force are saturated
less than 1 fm of distance.

For determination of the behaviors of the fundamental forces, we must use the
Fermi-Dirac distribution, because fermions dominate in the nucleus.

The Standard Model includes 12 elementary particles of spin 1/2, known as
fermions. According to the spin-statistics theorem, fermions respect the Pauli
exclusion principle. Each fermion has a corresponding antiparticle. Fermions are
classified according to how they interact (or equivalently, by what charges they
carry) [14].

For a system of identical fermions in thermodynamic equilibrium, the average
number of fermions in a single-particle state is given by the Fermi-Dirac (F-D)
distribution [15] [16]

1

fiFermi-Dirac) (E) = e(E—EF)/kT +1 (1)

where E is probability energy, energy in Fermi level, £ is Boltzmann constant
and 7 is the absolute temperature in Kelvin. The Fermi-Dirac distribution is
plotted for a few temperatures (Figure 3).

Since fermions have 1/2 spin, they must be determined by the F-D distribu-
tion. But according to the hysteresis law, it will be correctly determined by fol-
lowing another Fermi-Dirac Distribution (Formula (2)) and not by the tradi-
tional F-D distribution (Formula (1)). We are calling it an Alternative Fer-

mi-Dirac distribution.

2.1. Alternative Fermi-Dirac Distribution

We processed a new formula for Fermi-Dirac distribution based on the law of
the open hysteresis (Figure 4). I have used Formula (2) for my different research
[12] [18] [19] [20] [21]:

_t-sin(x£0)

elx)= 2

(x) |cos(x | @)
where F(x) is probability energy, is the amplitude of wave function, @is the
incident angle of the photon and x denotes the degrees of a circle. & denotes the

external influence applied energy or force.
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Figure 2. Strong nuclear force and electric force [1].
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Figure 3. The Fermi-Dirac distribution is plotted for a few temperatures [17].
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Figure 4. Alternative Fermi-Dirac distribution is plotted for amplitudes (maybe temper-

atures).

2.2. Fundamental Forces in Order

To keep the stable nucleus the hypothesized force (real strong nuclear force) and

the electromagnetic force must be equivalency and they are (super)symmetry to

the axis of the weak force (Figure 3). The strong force equals electromagnetism,
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and both forces have saturation limits. The exchange interactions of the three
fundamental forces happen along the axis of the weak force and are determined
by Formula (2). Based on the periodic table, atoms cannot contain much more
than about 100 protons. The range of electromagnetism is infinite and two pro-
tons would be able to feel each other no matter how far apart they are [22]. The
purple-colored force shown in Figure 5 is not a strong nuclear force but the re-
sult of the exchange interactions of both real strong force and electromagnetic
forces.

Now, we may call this black-curved hypothesized force the real nuclear force
or force of hysteresis holding the atom together. However, if this force is higher
than the electromagnetic force, the nucleus collapses into its center, and if less it
flies out. The nuclear force is significant over very short distances within the
nucleus. In other words, it (the bold black curve) looks like an antiferromagnetic
in the aspect of magnetism, antiferroelectric character electrically.

Figure 6 exhibits that at high temperatures, the exchange interaction between
the strong nuclear force and electromagnetic force is (super)symmetry in a pe-
riod because of hysteresis saturations at vertical asymptotes (90° and 270°).

(a) Proton-rich or gamma decay or electromagnetic force together with weak
force transits to strong nuclear force and (b) neutron-rich or alpha decay and
but the strong nuclear force cannot transit to electromagnetic force due to its
strongest capability and short range.

The weak force transits to electromagnetic force and unifies in one force,
which is called electroweak force Figure 4(b).

The work of U.S. particle physicist Sheldon L. Glashow, U.S. theoretical phy-
sicist S. Weinberg, and A. Salam showed that the electromagnetic and the weak

nuclear forces can be unified and understood as a single interaction, called the

Nuclear force saturation

Exchange interaction = Strong-nuclear-foree
A

- Attraction
Strong nuclear force
Nuclear
Separation 4
/ Weak force
Electromagnetic force Repulsion
Y

Electromagnetic saturation

Figure 5. Open hysteresis as an interaction of the electromagnetic force and strong nuc-

lear force (The illustration is processed based on Figure 1).
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Figure 6. Transitions of the fundamental forces to each other in the closed hysteresis of a nucleus.

electroweak interaction [23]-[30]. In the early 1970s, Gerardus t Hooft and Mar-
tinus Veltman formulated and tested a mathematical theory that further ex-
plained the electroweak interaction [28].

The electroweak force can transition to the strong nuclear force. It is a closed
hysteresis (Figure 4(a)).

2.3. Weirdness of the Gravity

The left side vertical asymptotic axis is the axis of the strong nuclear force, which
unites electromagnetic force with weak force (Figure 5). The high-energy singu-
larity (vertical asymptote) shown in the upper left corner and the low-energy
singularity (vertical asymptote) in the lower right corner of Figure 4(a) and
Figure 5 continue to infinite.

It corresponds to the definition of the GUT [5], and the singularity (vertical
asymptote) is the same as David Gross’s statement that “the bottleneck of par-
ticle physics is in the experiment, not the theory” [19] [31].

GUT models predict that at even higher energy, the strong interaction and the
electroweak interaction will unify into one electronuclear interaction [5]. But on
the contrary, the electroweak force will unify into a strong nuclear force (Figure
7).

Figure 4 and Figure 5 show that the transition and merger phenomenon de-
scribed above is likely to occur around the high-temperature singularity and the
low-temperature singularity of the hysteresis. For this reason, it manifests that
there lies a closed hysteresis in the nucleus.

This closed hysteresis includes the total combined force of the three funda-
mental forces summarized in high energy singularity (vertical asymptote). The
three forces preserve their functions and characteristics unchangeable in a ver-
tical asymptote of the hysteresis. Since this combined force becomes the weakest
due to weak force it has an infinite range due to electromagnetic force. In this

sense, it can be called gravity. In this case, we can tell fearlessly that yes, it is
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Figure 7. Transitions of the electroweak to strong nuclear forces.

gravity. It can be no other than a gravitating force. So, it is not so strong, but in-
termediate, because the strong nuclear force is stronger than the remaining two
forces. In other words, the long-range gravitation force dominates in the Un-
iverse. Gravity is omnipresent, so, the graviton must be everywhere. Unfortu-
nately, there is neither graviton nor any special mediator particle anywhere due
to gravitation is not an independent force. All the carriers (gluons, photons, and
W and Z bosons) of the three fundamental forces are the carriers of gravity. So,
the long-range gravitation force dominates in the Universe. The long-range gra-
vitation force dominates in the Universe.

What is gravity, anyway? Other forces are mediated by particles... Gravity
doesn’t seem to be like that. Most physical theories say it should be carried by a
hypothetical massless particle called a graviton. The problem is, that nobody has
found gravitons yet, and it’s not clear that any particle detector that could be
built could see them [32] [33].

The gravity may be explained by the hysteresis law of the STE. The high-energy
singularity of hysteresis is a unique gateway of the strong nuclear force interact-
ing with the external world without any effect on the atomic electrons or chemi-
cal reactions. On the other hand, this reveals that there is hysteresis in the nuc-
leus and maybe also in nucleons and quarks.

From subatomic particles to the entire Universe is full of hysteresis [34]-[46].
It means that it has information memory due to hysteresis in everything.

From Figure 4(a) and Figure 5 I also assume that the low-energy singularity

(vertical asymptote) says a lot about particle physics, dark matter, dark energy,
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and cosmology.

So, we see that the asymptotic freedom exactly happens at the negative and
positive singularities of the hysteresis.

Finally, I would like to answer the above-mentioned problems [4]:

Q: So far, no particle accelerator has reached energies high enough to unify
the strong force with electromagnetism and the weak interaction. Including
gravity would mean yet more energy. ...To reach grand unification energies,
particles would need at least a trillion times as much, so physicists are left to
hunt for indirect evidence of such theories [6].

A. According to STE, the energy of the singularity (vertical asymptote) goes
seemingly infinite. Gravity is not an independent force and the sum of the three
fundamental forces itself is always active. There is no cross point of gravity on
the vertical asymptote.

Q: Another prediction of some types of the GUT is the existence of magnetic
monopoles, isolated “north” and “south” poles of a magnet, and nobody has
seen one of those, either. It’s possible we just don’t have a powerful enough par-
ticle accelerator. Or, physicists could be wrong about how the universe works.

A. Everything works along the law of the hysteresis, which has two poles we
called them as positive and negative singularities. We never find any monopole

anywhere.

3. Conclusions

1) The interactions of fundamental forces cannot be explained by all the ex-
ponential formulas such as inverse-square law, inverse proportionality law, the
formula of conventional Fermi-Dirac distribution, and Heisenberg’s uncertainty
principle. Because they try to determine the fundamental forces from outside.
The GUT and Standard model of particle physics study them from the inside but
use exponential functions.

2) According to STE, the electromagnetic force and nuclear strong force in-
side the nucleus are equal to each other, because of their saturations.

3) The electromagnetic force transfers to strong nuclear force, as a result of
which the singularities (vertical asymptotes) of the hysteresis exist.

4) The real strong nuclear force (we call them the force of hysteresis combined
force, or unified force) is the strength of hysteresis holding the atom together.

The hysteresis force and the electroweak force unify in the positive singularity
(vertical asymptote). This unified force becomes the weakest due to weak force
but it has an infinite range due to electromagnetic force. In this sense, it can be
called gravity. It is gravity. The high-energy singularity of hysteresis is a unique
gateway of the real strong nuclear force interacting with the external world
without any effect on the atomic electrons or chemical reactions.

5) Three fundamental forces govern everything. Gravity is not an independent
force and is the sum of the three fundamental forces itself.

6) We cannot find any cross point of gravity on the vertical asymptote.
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7) Everything works along the law of the hysteresis, which has two poles we
called them as positive and negative singularities.
8) The low-energy singularity (vertical asymptote) of the hysteresis can say a

lot about particle physics, dark matter, dark energy, and cosmology.
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