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Abstract

Electromagnetic waves affect everything all the time. Electric and magnetic fields are transverse waves that are mutually
perpendicular. This is related to the ratio of the horizontal and vertical axes on a circle, which is a cross-section of a
cylindrical coordinate system, or to the ratio of the sine and cosine functions. This property creates a natural prerequisite
for the spontaneous occurrence of hysteresis.

In this article, we aim to prove that sine waves, when interacting with cosine waves, become omnipotent and creative,
and can connect the abstract concepts of the mind and consciousness with reality. Sine waves within hysteresis are a
miracle that is always with us, but we don't notice them. The second greatest of the sine wave creations is hysteresis, and
the third greatest is wave-particle duality. Its scope suggests that it is a general phenomenon valid not only in quantum
mechanics but also in cosmology. In this sense, we hope that sine waves can be compared to God. There are many
reasons for this.

1. Introduction

It is almost superfluous to mention here the many amazing properties of sine waves. We have always understood the sine function as
a simple trigonometrical function, just like any other wave function. On the contrary, waves, space, time, and everything in general,
originate from sine waves and cannot exist without them. So, it is necessary to clarify the role of sine waves.

In the special theory of relativity, since both space and time are expressed in a Cartesian coordinate system in a single unit (the speed of
light c), space and time are located at 90 degrees to each other, in vertical and horizontal axes, and at 45 degrees, both space and time
have infinite values. Also, bodies at different speeds are represented by their own straight line, which is called "worldline". This is written
as the following linear relationship:

t=ct*
Where c is the speed of light, ¢ is the distance, and ¢* is the time.

Nature never allows for such a linear relationship, but rather follows a periodic pattern. Since such a linear relationship is almost non-
existent in reality, the general theory of relativity was developed. The special theory of relativity describes uniform motion in a straight
line, while the general theory of relativity describes the relative properties of a moving body that determine the velocity, acceleration,
momentum, specific time, and specific space that occur when the velocity changes. In the theory of relativity, the two different concepts
of space and time are measured in the same unit, so they have become indistinguishable. Consequently, they cannot be separated, and
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therefore a single term, spacetime, is used.

Space and time themselves are concepts that are defined directly or indirectly by the human mind and used in everyday life. Animals do
not have a concept of time, only the biological time that feels the change of light and darkness, the difference between day and night, and
space is considered to be determined by the comparison between objects and the magnetic field.

In the Supreme Theory of Everything, the descriptions of space and time are radically different from those of the special theory of
relativity. We use the cylindrical coordinate system. The ratio of the sine and cosine functions of a circle, which is the cross-section of
a cylinder in a cylindrical coordinate system, not only defines space and time, but also creates hysteresis. Meanwhile, the hysteresis can
interpret a multitude of phenomena in physics, biology, economics, astronomy, and cosmology. In other words, everything is explained.

A sine wave lies on the vertical axis of a circle and represents the concept of space, while a cosine wave lies only on the circle and
represents time in terms of angles. Also, sine waves can control everything by changing the angle and eccentricity of the ellipse.
Therefore, a cosine wave can be considered absolute, and a sine wave can be considered relative. In other words, space is relative and
time is absolute. There is no past or future time, only the present time, because it is only located on the circumference of a 3D cylindrical
coordinate system, which makes it more understandable.

This article will discuss the greatest second and third artworks of the beautiful sine wave.
2. Some Trigonometric Functions
In physics, a wave is defined as a disturbance that transfers energy through a medium, moving from one area to another [1]. But some

kinds of waves are destructive, while others are constructive. For instance, a sine wave is a creator.

The second great creation of the sine wave is hysteresis, and the third is wave-particle duality, the framework of which is not only the
quantum world but the entire universe. The first and greatest creation of the sine wave will be published in the next paper.

For this exact reason, we call the wave-particle duality the Universal Duality of Everything.In physics, a wave is defined as a disturbance
that transfers energy through a medium, moving from one area to another. A wave is a disturbance in a medium that carries energy
without a net movement of particles. It may take the form of elastic deformation, a variation of pressure, electric or magnetic intensity,
electric potential, or temperature. Quantum mechanics explains that all energy is transmitted in wave packets or quanta. At sufficiently
high levels of attention energy, particles emerge from waves [1].

Two types of waves are most commonly studied in classical physics: mechanical waves and electromagnetic waves [2].

This paper considers electromagnetic waves.

There are two common ways to represent waves: using trigonometric functions (cosine and sine) and using complex exponential
functions [3], which are written in trigonometry.

Amazingly, trigonometric functions can also be expressed back in terms of the complex exponential. Then everything involving trig
functions can be transformed into something involving the exponential function. This is very surprising [4].

Trigonometric functions describe everything without any errors, but during our research, we noticed a few uncertainties, which we
consider necessary to discuss at the beginning of the article.

2.1. Complex Exponential Functions
Complex wave functions are written using Euler’s formula:

£(0) = cos(kx — wt) + i sin(kx — wt) = eltkx—w) (1)
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Figure 1: Euler’s Formula [6-8].

r =./x2 4+ y? is the modulus of z, i.e., geometrically the length of the vector (x,y). The argument arg(z) = 0 is the angle between the
vector (x,y) and the x—axis. Euler written wave function by vector [7-8].

A simple wave has a fixed wavelength and is a disturbance in a field or matter. It's nothing more than an entity that describes the state
of a quantum mechanical object [9].

Equation 2 becomes incorrect because the imaginary unit doesn’t exist [5].

Complex exponential functions have been used for many years, but applying them is not straightforward. On the other hand, there are
no imaginary units [5].

The wavefunction is a complex quantity, so mathematically, the wavefunction gives no real meaning [10].

2.2 Fourier Series

Fourier analysis follows from Fourier’s theorem, which states that every function can be completely expressed as a sum of sines and
cosines of various amplitudes and frequencies. This is a pretty impressive assertion — no matter what the shape of a function, and how
little it looks like a sine wave, it can be rewritten as a sum of sines and cosines. The Fourier series tells you the amplitude and frequency

of the sines and cosines that you should add up to recreate your original function [11].

Given a function f'(x) we seek a representation in the form:

fx) = % + Y -1(a, cosnx + b, sinnx) [12] 2)

The series representation in Equation 2 is called a Fourier trigonometric series.

A Fourier series is a method of representing a periodic function as a sum of sine and cosine functions. A Fourier series could potentially
possess an infinite number of harmonics. Not every harmonic in the Fourier series of a function generates an approximation to the given
function.

Series are the basis of differential calculus and mathematical statistics. However, decomposing the sine and cosine functions into a series
has many disadvantages.

2.2.1. Scattering in Sine Series
Instead of the sine function, the sine series is used (Equation 3). But approximation has many disadvantages.

. x3 x5 X7
51n(x)=x—§+3—;+... (3)
. x3 x® x5 x3 x5 x7
s(x) =sin(x); sl(x) =x; s2(x) =xX-75 s3(x) =x—o+ s4(x) =x—Sto5—
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Figure 2: Sine Function into Series.

Sine is an initial impulse, with a restoring force, with a restoring force on the restoring force, and so on. [13].

2.2.2. Scattering in Cosine Series

x2  x*  x®
COS(x)Zl_E-I_Z_E-I_"' 4)
x?2 x2  x* X2 xt x5
c(x) =cos(x); cl(x)=1 T c2(x) =1 -4 3(x) =1 R
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Figure 3: Cosine Function Into Series.

Cosine is an initial impulse, with a restoring force, with a restoring force on the restoring force, and so on (Equation 4) [13].

From these, we can draw the following conclusions. These are:

i) The upward and downward dispersion of the series shown in Figures 2 and 3 is a negative effect of decomposing the sine and cosine
functions into series.

ii) If you cannot always use the restoring forces, the functions disperse everywhere.
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iii) Since series are difficult to use in research and calculations, the first two or three terms of the series are used, and the others are
discarded.

iv) The sine and cosine functions were separated into their negative and positive terms, called the imaginary part and the real part, and
then, using de Moivre's theorem, it was even further removed from reality as an exponential complex number.

v) This is where erroneous expressions like Euler's formula and Euler's identity come from because there are no imaginary units [5].

Fourier wrote that any wave is a sum of other waves. According to the law of hysteresis, however, this can be expressed by a phase
change of a single wave, which makes it easier to understand, analyze, and decompose.

2.3. The Fourier Transformation

The modern, complex-valued Fourier transform concisely contains both the sine and cosine transforms. Since the sine and cosine
transforms use sine and cosine waves instead of complex exponentials and don't require complex numbers or negative frequency, they
more closely correspond to Joseph Fourier's original transform equations and are still preferred in some signal processing and statistics
applications, and may be better suited as an introduction to Fourier analysis.

Fourier's original formulation of the transform did not use complex numbers, but rather sines and cosines. Statisticians and others still
use this form [14,15].

Finally, we see that Fourier's original transformation was correct without the complex exponential!

The Fourier transform is a type of mathematical function that splits a waveform, which is a time function, into the frequencies that it is
made of. The result generated by the Fourier transform is always a complex-valued frequency function. The Fourier transform’s absolute
value shows the frequency value existing in the original function. Its complicated argument denotes the phase offset of the fundamental
sinusoidal at that particular frequency.

y(x’ t) = A- ei(kx—wt) (5)

In this expression, i also represents the imaginary unit.

The Fourier transform enables the Fourier series to extend to non-periodic functions. This allows for taking any function as a total of
simple sinusoids [16].

The most important thing about wave functions is that they are periodic. This periodic motion can be described by a wave function
oscillating in time [17].

2.4. Trigonometric Functions
2.4.1. The doubts in Euler’s formula
Mathematically, the incident wave has been taken as

y;(x,t) = Asin(kx- wt)
Since the phase difference in reflection from a free boundary is zero. The equation of the reflected wave would be
v (x,t) = Asin(kx + wt + m) =-Asin(kx + wt) [4][18]

Is this correct?

Here's the problem.

In Figure 4, the Y-axis is amplitude. The X-axis, distance or time, or both? Is there a relationship between the two graphs? But how can
you plot the displacement as a function of distance, because the displacement itself is distance [18]!
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Figure 4: Difference of Distance and Time [18].

The main reason for my doubt is that two different quantities, distance and time, are combined into a single formula and plotted on the
same axis.

Let's take a closer look at Equation 1, which is used in Euler's formula, de Broglie's wavelength, and Schrodinger's formula.
y(x,t) = Ay sin(kx — wt + ¢g) [4][18] (1)

Here

e A is the amplitude, representing the maximum displacement from the equilibrium position.

e kis the wave number: number of waves per unit length at one time.

*  x denotes the place at which the wave function is being described.

*  w is the angular frequency, defining how rapidly the wave oscillates with time. Angular frequency: 2= times the frequency [4][19].
* ¢, s the phase constant: the wave’s phase at time zero, place zero.

Even weirder, three quantities with different units are included in one equation (Equation 1): wavelength, frequency, and finally, distance
or time unit indicating the beginning of the wave function.
For example, the wave function shown above has the following form:

_ . 27r [L] . 360 [degrees] 0 0
y(x,t) = Ag sm< L x[L] period [degrees] -t [degrees] + +¢, ([m?] or [degree? ]))
(6)
Here, r is the radius of a circle.

h
k = ~ = in de Broglie wavelength (7)

Here, 4 is the Planck constant and 7 is the lowered Planck constant.
In Equation 6, 2x has radius (r) of a circle and is not equal to a constant 4/ 4.

2m
kx = Y X. The distance will be measured in meters.

21 .
wt = —~1. The degree will be measured in angle.

You cannot subtract the angle from the distance. Does the third term in Equation 6 depend on distance or angle? If an angle, it is
measured by Position Angle (PA), which is widely used in astronomy.

This shows that Equation 1 is incorrect. To clarify this, we need to decompose the wave function into two separate functions.

Adv Theo Comp Phy, 2026 Volume 9 | Issue 1| 6



2.4.2. Distance-Dependent Wavefunction
Since the frequency is defined on the horizontal axis, it seems correct to express it in terms of angles. Therefore, the phase shift in terms
of angles should also be written in terms of angles.

y(p) = A-sin(Z(p £ o)) ®)
Here 27 is equal to T.
y(@) = A-sin(p + @)

2.4.3 Time-Dependent Wavefunction
If we use the Position Angle for circumference, the phase of the wave function is as follows:

_2m__ 360 [degrees]
wt = T t= period [degrees] t [degrees] ©)

There are two examples of applications.

2.5. The Length of Daylight
For simplicity, let's say we're talking about time instead of angle. It takes the Earth 365 days to orbit the Sun once a year (360 degrees).

0
Using expression 2?”71 = 363;6;” ‘1 = 0.9856 ' n, the length of daylight (C;) is equal to the next Formula 10 [20-29] as follows:
C 3600 . _ 360°
Cp =7 —8-=—"sin 1 (tan<p ‘tan (23027’ . cos( - n))) (10)

Here, C is the length of the day in minutes (C = 23 hours 54 minutes), T is the period or the length of the year (365.2597 days), and n is
the given day of the year, and ¢ is the geographical latitude.

At the winter solstice At the summer solstice

¢ Equation 10 [30] [31] Equation (10) [30] [31]

0 12:00:00 12:00 12:00 12:00:00 12:00 12:00
10 11:24:55 11:25 11:25 12:35:05 12:35 12:35
20 10:47:20 10:47 10:48 13:12:39 13:13 13:12
30 10:03:59 10:04 10:04 13:56:00 13:56 13:56
40 09:09:16 09:09 09:08 14:50:43 14:51 14:52
50 07:51:01 07:51 07:42 16:08:58 16:09 16:18
60 05:30:25 05:30 05:33 18:29:34 18:30 18:27
65 02:52:19 02:51 - 21:07:40 23:29 -
66.5 00:31:46 00:31 - 23:28:12 23:29 -

Table 1: The Length of Daylight at the Winter and Summer Solstice [20-29].

(At latitude 47.921230 (Ulaanbaatar city), winter solstice (December 21) and summer solstice (June 21 or 22))
This calculation can be made daily.

2.6. The Yearly Altitude Variations of The Noon Sun (% ")
It is [25] as follows:

, 360°
R = 90° — ¢ — 23927 - cos (E : n) [degrees] (11)
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Figure 5: The Altitude of the Sun on 1 December at Geographical Latitude 47.921230.

This calculation can be made daily (Equation 11 and Figure 5). Summarizing, I can say that the sine wave formula is perfect in itself, so
there is no need to put it into a mathematical form like Euler and Fourier series.

3. The Second Great Creation of The God-Like Sine Wave: Hysteresis
The conventional brief descriptions of refractive and reflective waves are as follows.

Huygens’s principle states that every point on a wave front is a source of wavelets that spread out in the forward direction at the same
speed as the wave itself [32].

Electromagnetic waves are transverse waves; we can consider them in 2D.

Perpendicular

to surface
Incidentray ! Reflected ray
N6 6 f
/’T‘-\/,‘
N
Surface \ !

Figure 6: The Law of Reflection States That the Angle of Incidence Equals the Angle of Reflection [31].
The law of reflection states that the angle of reflection equals the angle of incidence [33, 34].

9; =0, (12)

We shall use the following notation from now on: 6,= 6 = ¢,
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Figure 7: Wave Fronts in The Two Media

Initial Wavefront

At time ¢ = 0, the wavefront separates the disturbed region from the undisturbed region.

Secondary Wavelets

Each point on the wavefront emits a spherical secondary wavelet. After time ¢, each wavelet has a radius of v, where v is the speed of
the wave.

New Wavefront

The surface that is tangent to all these wavelets is the new wavefront

This is referred to as the forward envelope of the wavelets [32].

Reflection can simply be defined as the bouncing back of light when it strikes the medium on a plane [33].
This concept is the traditional explanation of the reflected wave.

The law of the refraction wave shows that some pieces of the incoming sine wave are refracted into medium 2.

3.1. Some Beautiful Peculiarities of The Sine Function
The most familiar trigonometric function we know is the sine function. The root and very beginning of all trigonometry is the sine wave,

and everything is perfectly expressed only through trigonometry. In other words, the sine wave creates the world. How can sinus do it?

1. A sine wave can remain a sine wave through any changes; only its phase changes paint the world. No other mathematical method
can express everything as perfectly as the sine function. For example, we can write all trigonometric formulas using the sine function.

sinx = f(x)

sin(90 — x) = cosx

sin x _t
sin(90 —x) anx
sin(90 — x)
————— =cotx

sin x

1 —
sin(90 —x) o
1
—— =cscx
sin x
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It is trigonometry. Trigonometric functions expressed as different phases of the sine are called differently for easy understanding: cosine,
tangent, cotangent, secant, and cosecant. Another example, the Pythagorean identity can be written as follows:

sin?x +sin?(90° - 1) =1 (13)

Functions other than sine are merely auxiliary functions.

2. The wave starts at 0 in the coordinate system.

3. The sine function is independent of space and time, but changes only with the angle of the circle. Interestingly, instead of angles, we
use the indirect but more sophisticated concepts called time and space.

4. Sine waves produce hysteresis, and the only wave that can approach its 270-degree vertical axis and affect the diamagnetic and
paramagnetic properties of electromagnetic waves is the sine wave itself.

5. SImMap 4 3CPATIUINITH XOOPOHI, XKHIIIAI0AT HIMIX, Xacax IPHAT IOMYy HIMIX, XacaX TyHIIBIH XOOPOH/I TUCTEPE3UC XOIOOTYHiiH YYpar
TYHIRTTHA3T.

“A sine wave is the basic building block of all physical phenomena, including the life cycle of everything from tiny living things to the
universe” [35].

Any arbitrary signal or physical phenomenon is actually a combination of a dc (constant) part, a sine wave with a fundamental time
period, and its harmonics. The sine wave of the fundamental period possesses over 90% of the signal energy; thus, if we remove all
harmonics, we actually do not lose much energy of the signal, but we will get the basic shape of the signal or physical phenomena — a
sine wave. A sine wave is the ideal shape of any life cycle [36].

Along with the sine wave is its cousin, the cosine wave, which is the same except displaced to the right by half a cycle. A sine wave is
the most basic form of periodic oscillation and is the ideal shape of any life cycle [37].

The beautiful sine wave is curious, as the function that defines the sine wave, sin(x), comes from comparing the lengths of sides in right-
angled triangles — just about the least curvy things you could imagine. How does that concept result in the lovely curve of the sine wave
[38]?

Indeed, as Sarah Hart points out, the ratio of the lengths of the sides of a right triangle is truly remarkable. This ratio defines hysteresis,
which is not only strange but also admirable, as it forms the basis for the Supreme Theory of Everything.

A circle is only one of many things that a sine/cosine function can describe. A sine wave or sinusoid is a mathematical curve that
describes a smooth periodic oscillation [39].

All living things, non-living things, countries, the world, astronomical bodies, the solar system, galaxies, the universe, everything has a
life cycle. According to Fourier, any physical phenomenon can be explained by a sine wave.

Sinusoidal plane-wave solutions are particular solutions to the wave equation. The general solution of the electromagnetic wave equation
in homogeneous, linear, time-independent media can be written as a linear superposition of plane waves of different frequencies and
polarizations [39]. Mathematically, the simplest wave is a sinusoidal plane wave in which, at any point, the field experiences simple
harmonic motion at one frequency [40].

The greatest creation of the wonderful sine wave is the hysteresis that defines everything.

3.2. Origins of the Hysteresis

A system with hysteresis has memory. Its output depends on where it came from [41]. For this reason, leading scientists worked hard to
express the mathematical formulations of magnetic hysteresis, but it was generally experimental because the systematic understanding
of everything is impossible without open hysteresis. How can we handle the hysteresis to open it?

Everything is in the interactions of waves. We live in a world of waves.
The published papers concerning hysteresis are summarized as [42-65].

3.2.1. Formula Extraction I Of the Hysteresis Emerging from The Refraction Wave
Snell's law is a formula used to describe the relationship between the angles of incidence and refraction when referring to light or other
waves passing through a boundary between two different isotropic media, such as water, glass, or air [66].
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Snell considered all media to be identical to medium 1; the difference between them was only the refractive index.
n,sin @, = n, sin6,=n,sin 6,=..
This is the correct model.

Let's see how hysteresis occurs through the interaction of sine waves.
By refraction of a wave entering a second medium from the boundary of two media with different refractive indices, hysteresis exists.

The formula derivation of the hysteresis (Equation 14) has been described for the first time by the refraction wave in October 2019 [42-
43].
__ t-sin(0,-6;)

d= (14)

|cos 65|

Figure 8: Incident, Reflected, And Refracted Rays in A Medium.

3.2.2. Formula Extraction II of Hysteresis Based on Axes of The Unit Circle
This kind of formula of hysteresis (f,, , () has been described by the ratio of the sine and cosine axes of a circle in 2021 (Equation 15)
[51,52,54]

sin(0)
|cos 6]

feircie (0) =

(15)

3.2.3. Formula Extraction III of Hysteresis Emerging from Reflected Wave
This type of formula extraction for hysteresis is only related to the reflecting waves. According to the law of hysteresis, the new concept
of wave reflection is radically different from the traditional law of reflection. It is being defined in a completely new way for the first time.

Hysteresis occurs when the following conditions (Equations 16-21) are met:
1. The incident wave is

yi(p) = sin(¢ £ ¢o) (16)
2. The reflected wave is:

V(@) = |sin(p £ @) | (17)

This is because the reflected wave always propagates in a positive semicircle from all points on the surface in medium 1, so it must be
written in absolute form.

3. When incident light (¢,) falls by on a surface it reflects backward by the same angle (Figure 9).

yi(@) = sin(p £%) (18)
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Figure 9: Emerging the Hysteresis.

4. The main condition for hysteresis to occur is that the sum of the angles of the incident and reflected waves must be 90 degrees (Figure
9).

|sin(p —3) | = lcos ()] (19)

It is not surprising that a sine wave collides with a reflected wave at any given time. The ancient world may have been filled with sine
waves.

5. As a result of the interaction between the incident wave and reflected wave, the hysteresis is derived.
fx) Sn(9)
X) = ——
lcos(@)|

It is the same as the formula extraction II of hysteresis and means the ratio of the sine axis and the cosine axis of the unit circle, as shown
in [54].

1. As a conclusion, the hysteresis formula that occurs when the incident wave hits the boundary of the two media at a certain angle ¢,
is as follows:

__ sin(@x@g)
flp) == 20 (20)

This is the third most effective way to explain hysteresis (Equation 21).

2. The shape of the hysteresis may not only be a circle, but also an ellipse is possible.

_ 1  sin(e=¢o) _ 1  sin(¢—¢o)
F0) = 7= Toosto)l ~ cos®) leoso) (21)

Here e is the eccentricity of the ellipse and £ is the angle between the circle and the ellipse in the cylindrical coordinate system (see
Equation 21 [58][64-65])

3.9, is the incident angle on one side and the polarization angle on the other side.
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Figure 10: Polarization in Reflection and Refraction [67].

If the polarization angle ¢, is equal to 0, no hysteresis occurs, and only superparamagnetic properties are exhibited.

4. For hysteresis to occur, the incident and reflected waves do not necessarily have to have the same origin.
0 < @y <90°

Hysteresis occurs when the following conditions are met:
Yo+ B <90°

Here f is an angle of the arbitrary reflected wave.

This makes the conditions for hysteresis to occur extremely rich, depending on the position of the reflecting surface.

5. We must understand that the next parameters:

i) The amplitude (A) is the same as the eccentricity (e) of the ellipse.

ii) The incident angle is the same as the polarization angle.

The hysteresis reflected wave formula expresses the nature of reflected waves in a completely new way, so I would like to call it the
LAW II OF REFLECTION.

3.2.4. Is Quantum Hysteresis Possible to Emerge?
Photons are packets of energy, which have properties of both waves and particles [67].
In physics, a quantum is the minimum amount of any physical entity (physical property) involved in an interaction [68].

A photon is an elementary particle that is a quantum of the electromagnetic field, including electromagnetic radiation such as light and
radio waves, and the force carrier for the electromagnetic force. Photons are massless particles that can only move at one speed, the

speed of light measured in a vacuum. The photon belongs to the class of boson particles [69].

A photon is a single quantum of light of a specific frequency (or of any other form of electromagnetic radiation). Similarly, the energy
of an electron bound within an atom is quantized and can exist only in certain discrete values [70].

E = hv is called the Planck-Einstein relation, which is a formula integral to quantum mechanics that says a quantum of energy (£),
commonly thought of as a photon, is equal to the Planck constant (%) times a frequency of oscillation of an atomic oscillator (v).

Quantum energy of a photon [71]:

E=hy (22)
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It is the basis for Planck's law, which describes the spectral density of electromagnetic radiation emitted by a non-blackbody. However,
this law (Equation 22) is not perfect [53].

In the attempt to bring theory into agreement with experiment, Max Planck postulated that electromagnetic energy is absorbed or emitted
in discrete packets, or quanta [53].

Planck’s law states that electromagnetic radiation from heated bodies is not emitted as a continuous flow but is made up of discrete units
or quanta of energy, the size of which involves a fundamental physical constant (Planck’s constant) [72].

If it is true that the energy of a photon is truly determined by the Planck-Einstein relation, then this is as flawed as Planck's law.

The reason why Planck's law is incorrect is, first, that the Hertzsprung-Russell diagram confirms it [53], second, that there is no derivation
of a theoretical formula, and third, that an empirical theory was developed by combining several theories and formulas. We proposed
using the hysteresis law instead of Planck's law of blackbody radiation [53]. In this case, a large part of the hysteresis law is the quantum
hysteresis, is as follows:

sin(p)

@) = lcos(¢)|

Hysteresis means that waves propagate in packets. That is, in quantum terms.

The sine wave contained in the hysteresis formula strongly reduces the radius of the circle, expressed as a cosine function, to almost zero
at angles of 90 and 270 degrees (Formula 19). In other words, the only wave that can approach 270 degrees of the vertical axis, which
can affect diamagnetic properties, paramagnetic properties, and is the sine wave. The real intuition begins when sine, together with its
cousin cosine, enters the form of a formula. Cosine is always positive, horizontal, and base.

Thus, the quantum energy of a photon can be described by a hysteresis similar to non-Planck's law. This is quantum hysteresis.
Photons are packets of energy, which have properties of both waves and particles [53].

Finally, we can see that the photon is an object with very deep properties, expressed in all its properties of hysteresis, and that it is not
as simple as depicted by the Planck-Einstein linear relationship.

3.2.5 Possibility for Sensing Dark Medium
The medium 1, for example, is air (atmosphere), since it is optically transparent, while medium 2 is a shallow layer of lithosphere, which
is opaque. So, the light energy penetrates only in the form of heat into medium 2. In this case, medium 2 is really dark (Figure 11).

Another proof of darkness for medium 2: the leading sin @ is positive in medium 1 (0-180 degrees) and negative in medium 2 (180-
360). For example, because the second environment is dark, underground information is obtained through several indirect geophysical
methods, including electricity, magnetism, seismicity, and gravity. This is why the second environment is truly dark from an optical
perspective and cognitively empty. Given our limited knowledge of the dark environment, it is not surprising that we cannot fully
comprehend emptiness.
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Figure 11: The Dark, Unknown, And Empty Medium 2.
The theory that can describe light and dark environments simultaneously is the law of hysteresis.

3.3. Sensitivity and Memory of the Hysteresis

I have a catalog displaying how the hysteresis spectrum changes during various phase transitions. It was found that the hysteresis
sensitivity and memory are extremely high and have no limitations, even under any phase change. In other words, there are unlimited
possibilities for defining anything in hysteresis.

For example, the infinitesimal changes of the phases in the formula of the hysteresis (Equation 21) can result in dramatically large
fluctuations of the hysteresis with an uncountable long-term memory (Figures 13-15). For simplicity, we have selected the phase (x + %)
of the sine wave, and suppose the shape of the hysteresis is shown only by the changes of the phase of the sine wave.
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Figure 12: The Hysteresis by Different Phases Of Cosine Function.

In Figure 12, especially in the last four images, we see the sensitivity of the hysteresis. We can also use different phases and amplitudes
for the sine function.

Climate change is explained by the Pole-Equator duality.

1. Pole-Equator duality of the Earth. The Earth's climate is directly dependent on the polar-equatorial duality. There is a 90-degree shift
between the poles and the equator. The specific phases of this hysteresis explain the climate pattern.

1 sin(e = ¢o)
Vi—ez |cos(g)l

Here, e is the eccentricity of the Geoid shape, if e is equal to 0.64.
We have selected parameters that best fit the long-term climate variability identified through years of climate research.

fle) =

. Vs
stn(<p+z)
2|cos(0.06¢)]|

flp) = (23)
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Figure 13: Climate Fluctuation of The Little Ice Age [73].

a) https://www.21stcentech.com/wp-content/uploads/2012/07/Greenland-ice-core-data.png
b) by the Supreme Theory of Everything (STE) [49] and

The climate fluctuations of the Little Ice Age are described by approximately 80-85 percent [48].
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Figure 14: Climate Change in Earth’s History: above, by STE [49] and Lower, Climate History, http://www.ruf.rice.edu/~leeman/
GeoColumn.gif [74].
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The accuracy of the relation between calculation by the Supreme Theory of Everything and climate fluctuation in Earth’s history is 60-
65 percent [49].

It suggests the climate is not a random phenomenon.
As can be seen from Figures 13-16, hysteresis has a huge memory that can store long-term information equivalent to the age of the Earth

with an accuracy of 0.0001-0.00001 units.
Hysteresis is the dependence of the state of a system on its history. Hysteresis can be found in Wikipedia [41].

The entire spectrum of the Earth's climate is subject to hysteresis, or in common parlance, feedback mechanisms. These multiple
feedback mechanisms create the Earth's climate history, or the hydrological Supercycle (Figures 15 and 16).
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Figure 15: Hysteresis of the World Climate Super Circulation [22,23].

Adv Theo Comp Phy, 2026 Volume 9 | Issue 1 | 18



The diagram of the World Climate Supercirculation (WCS) [22] shows a hysteresis. The Earth's climate consists of a huge number of
feedbacks.
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Figure 16: The Greatest Climate Eras in The History of Earth’s climate [22,23].

4. The Third Great Creation of The God-Like Sine Wave: Wave-Particle Duality

The wave-particle duality is a most universal phenomenon in quantum and cosmological worlds. So, we call it the Universal Duality
of Everything (UDE), which is described by the hysteresis and the sine function. It has one unique principle: The dualities cannot be
separated from each other.

4.1. Wave Fundamentalism and The De Broglie-Bohm Theory
According to the law of hysteresis, the wave-particle duality is a common property that covers everything from quantum mechanics to
cosmology.

The wave side of the wave-particle duality is empty, while the particle side is also empty when considered in detail (Figure 17). Because
99.9999999999996% of an atom is empty, and it is possible to shrink [75].
What is the remaining tiny part of the atom? It is either likely to decay again or it has no mass.

Everything in our universe is made up of atoms that are made up of electrons, neutrons, and protons, which are made up of quarks. And
electrons are made up of leptons, but what are quarks and leptons made of? They’re made of nothing. Quarks and leptons are just pure
energy. Quarks and leptons are fast-moving points of pure energy. They’re made up of literally nothing.

They are nothing. So, that means that at the fundamental core of the atom, and therefore the fundamental core of everything in our
universe. There is no material there. It’s just pure energy [76].

Protons are spin-1/2 fermions and are composed of three valence quarks, making them baryons (a sub-type of hadrons). The two up
quarks and one down quark of a proton are held together by the strong force, mediated by gluons [70]. From these, it follows that
everything is empty because the atoms that are believed to make up the real world have an empty nature. For this reason, one of the key
insights from wave-particle duality is that waves are considered more fundamental than particles.

The emptiness is not only present in the hysteresis black singularity, but also firmly embedded in the atomic structure.

De Broglie-Bohm Theory, that is also called Bohmian Mechanics, considers that the wave nature predominates, and thus the particle-
wave duality vanishes. Waves indeed dominate in Bohm mechanics, but according to the hysteresis law, the wave-particle duality does
not disappear and continues in the black singularity of hysteresis. Therefore, there is no reason to believe that either side of the wave-
particle duality will disappear. Because the particle nature is hidden in the black singularity of hysteresis. The wave-particle duality is
symmetric about the horizontal and vertical axes of hysteresis (Figure 17).

The universe and everything are empty. This is manifested by the black and white singularities of hysteresis. [58, 62-65].
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Let us see again which and where reality or emptiness predominates in the UDE (Figure 17).
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Figure 17: Duality of Everything at A Given Point.

In the white singularity, emptiness prevails due to waves. In the black singularity, emptiness also exists. First, because of the flow of
Cooper pairs, and second, because these particles are not physical points, but wave packets. At each point on the wave-particle curve (in
red), both reality and emptiness coexist (Figure 17).

It means the two states coexist at the same location. If they were just one point, Figure 17 would only show one point with no curve.
However, the relationship between them is a curve. The red curve tells us what percentage of reality and emptiness are present in a single
point. The principle of uncertainty is becoming the principle of certainty.

The black singularity is almost empty because of the flow of electron pairs. A particle is not a point, but a wave packet distributed in
space.

The quantum uncertainty principle, formulated by Werner Heisenberg, is a fundamental concept in quantum mechanics stating that there
is a limit to the precision with which certain pairs of physical properties, like a particle's position and momentum, can be simultaneously
known. The more accurately one property is measured, the less accurately the other can be known; you cannot simultaneously know
both with perfect accuracy [77].

According to the law of hysteresis, the elementary particles can be in two states at once or since two quantities coexist at the same
location, if the value of one is determined with high precision, the value of the other can also be determined by the location in Figure 17.

The double slit experiment confirms that reality and emptiness coexist at each point shown in Figure 17. And everyone knows from the
photoelectric effect experiment that when a wave hits a surface, particles are separated and fly away. This proves that at every point on
the surface, both wave-like and particle-like properties coexist.

The real and the empty cannot exist separately. The real is not absolutely real, and the empty is not absolutely empty.

According to the law of hysteresis, the elementary particles can be in two states at once, or since two quantities coexist at the same
location, if the value of one is determined with high precision, the value of the other can also be determined by the location in Figure 17.

The double slit experiment confirms that reality and emptiness coexist at each point shown in Figure 17. And everyone knows from the
photoelectric effect experiment that when a wave hits a surface, particles are separated and fly away. This proves that at every point on
the surface, both wave-like and particle-like properties coexist. In other words, not only wave-particle duality, but the wave and particle
have dualities separately. In this case, we can say that the real is not absolutely real, and the empty is not absolutely empty.

“Darkness” still has light in it, according to a new quantum theory. You’ve probably heard of the famous double-slit experiment, where

Adv Theo Comp Phy, 2026 Volume 9 | Issue 1 | 20



light passes through two slits and forms a striped pattern of bright and dark bands on a screen. For over 200 years, scientists explained
this using wave theory: where the waves from each slit overlap, they either boost each other (bright spots) or cancel out (dark spots). But
what if those “dark” spots aren’t really empty at all?

A new theory from physicists in Brazil, Switzerland, and Germany says the old explanation misses something big. Even when two light
waves cancel each other out, the light particles — called photons — are still present. They’re just in what the researchers call a “dark
quantum state”: they exist, but they can’t trigger a detector like normal light does.

Their idea reframes the whole interference pattern not as a result of wave behavior, but as a mix of “bright” and “dark” quantum states
of light. In bright states, photons interact with atoms or detectors. In dark states, they don’t — even though the photons are still there. This
explains why we see the striped pattern without needing classical wave interference.

Even more mind-bending? The theory suggests that observing a particle’s path doesn’t physically push it or knock it off-course. It just
changes its quantum state, turning what was a “dark” particle into a “bright” one, effectively making it visible and destroying the pattern.
It’s like flipping a switch on visibility itself.

This research could help resolve decades-old paradoxes in physics, bridging the gap between classical and quantum views of light, and
even hinting at new ways to control or detect hidden quantum states.[78]

The new theory of Brazilian, Swiss, and German physicists is absolutely correct in suggesting that the old explanation missed something
big. Every given point contains duality (Figure 17).

4.2. Mathematics of Universal Duality of Everything
First, let's introduce the quantum mechanical explanation.

“Have any mathematical formulas of wave-particle duality theory?

“The mathematical foundation of wave-particle duality theory is primarily built on de Broglie's equation and Planck's equation, which
relate a particle's wave-like properties (wavelength) to its particle-like properties (momentum) and energy, respectively [79].

* De Broglie's Equation
This equation, 4 = i/p, links a particle's wavelength (1) to its momentum (p), where /4 is Planck's constant. This equation suggests that
all matter, not just light, exhibits wave-like behavior.

* Planck's Equation

E = hv (or E = hc/ Z) connects a particle's energy (E) to its wave frequency (v) or wavelength (1), where h is Planck's constant and c is
the speed of light. This equation, originally describing light, is extended to matter, suggesting that particles also have energy associated
with their wave nature.

Other Relevant Equations:

* E=mc?*: Einstein's famous equation, which relates energy and mass, is also relevant when considering wave-particle duality, particularly
for massless particles like photons.

* p = h/A: This is another form of de Broglie's equation, expressing momentum (p) in terms of Planck's constant (%) and wavelength (4).

These equations, along with the concept of wave functions and the Schrédinger equation in quantum mechanics, provide the mathematical
framework for understanding how particles can exhibit both wave-like and particle-like behavior.
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Figure 18: De Broglie Hypothesis.
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With respect to the quantum theory of matter, De Broglie postulated the relationship between momentum and wavelength. Mathematically,
it is given in the form, wavelength 2 = /P, where P is the momentum of the particle under study and /4 is Planck's constant [79].

One case of the Universal Duality of Everything, which is described by the law of hysteresis, is the wave-particle duality (Equations
23-25 and Figure 19).
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Figure 19 shows that the universal duality of everything is confined between two singularities: wave and particle saturation.

The most compelling evidence of universal duality in everything is Planck's law, which describes the spectral density of electromagnetic
radiation emitted by a black body. However, it is too empirical, far from reality, and has numerous contradictions, such as the lack of an
extraction formula [53].

Therefore, given the Universal Duality of Everything, reality and emptiness do not exist separately, independently of each other. This
means that the real is not absolutely real, and the empty is not absolutely empty. Therefore, it can be seen that everything in this universe
is a combination of reality and emptiness. In other words, Universal Duality of Everything is the most common law of existence in the
universe, not only in the microscopic but also in the macroscopic world.

One of the most studied dualities is the wave-particle duality.
“MIT physicists’ findings demonstrate, with atomic-level precision, the dual yet evasive nature of light. Today, with the formulation of
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quantum mechanics, the double-slit experiment is now known for its surprisingly simple demonstration of a head-scratching reality: that
light includes both a particle and a wave [80].

The double-slit experiment proves that the wave and particle lie together at every point of the wave-particle curve shown in Figure 17.

Now, we would like to understand the Schwinger effect in terms of the hysteresis law (Figure 20).
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Figure 20: Vacuum Fluctuation into An Electron-Positron Pair in A Circle.

If we exert a strong electric field E on the vacuum or the emptiness (vacuum) an electron-positron pair is possible to emerge:

At asin(p t ¢o)

f@=5= lcos(@)|

The Universal Duality of Everything means that there are two singular properties of hysteresis.
Everything is interdependent. It means everything emerges from emptiness.

4.3. Justifications of The Universal Duality of Everything
There are many justifications for the Universal Duality of Everything. There is very, very solid evidence there was... We have a long list
of dualities. However, for the sake of brevity, let's group the Subsection snippets and consider some key dualities.

4.3.1. Wave-Particle Duality of a Photon
Photons shape reality by acting as light particles and waves at once, driving everything from vision to stars. Light is not just brightness.
It carries energy, information, and structure, making it one of the most important messengers in the universe.

A photon is the smallest packet of light possible. It has no weight, yet it carries momentum. It can act like a tiny bullet hitting a surface,
or like a spreading wave passing through space. Quantum physics allows this dual behavior without contradiction. Light simply follows
rules that differ from everyday experience.

Sometimes it formed patterns like waves. Other times it arrived in single hits like particles. Accepting both descriptions became
necessary. The universe was not broken [81].

According to the hysteresis law, a photon has the duality of wave-particle, which can be considered as a point. The unit point shown in
Figures 17 and 19 confirms that duality is present. Since the duality is determined by hysteresis, this not only indicates that the photon
has hysteresis, but also that it has all the properties of hysteresis.

4.3.2. Pole-Equator Duality of the Earth
4.3.3. Sine-cosine duality (See Subsection 3.2.2)
The hysteresis law is described based on the sine-cosine wave duality [55,56].

4.3.4. Mass-Distance Duality in the Barycenter of Celestial Bodies
This duality is shown in [65].
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4.3.5. Kinetic Energy and Potential Energy Duality
The shape of the Universe obeys its total energy, including Kinetic-Potential Energy Duality in Section 5.9.
I found a picture in my email inbox that shows 0 is equal to infinity (Figure 21).

Why the total ENERGY of the Universe is Zero??
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Figure 21: The Zero Code [82].

4.3.6. Orbital Motion: Perihelion-Aphelion Duality
We say that planets orbit stars, but that’s not the whole truth. Planets and stars actually orbit around their common center of mass. This
common center of mass is called the barycenter. The barycenter also helps astronomers search for planets beyond our solar system [65]!

4.3.7. Electricity-Magnetism Duality [54,55]
“Electric fields should be generated by changing magnetic fields. For me Electric field is the derivative of the magnetic field.

I think the electric field must be shifted by 90 degrees relative to the magnetic field along the direction of radiation propagation.

The most important issue is raised here. Since the electric and magnetic fields are perpendicular to each other, the law of right angles in
a circle can be used. Electric and magnetic waves are transverse waves and are shifted by 90 degrees in the direction of travel, which
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causes the sine to have a maximum value and the cosine to have a minimum value.
In the opposite case, as shown in the figure, the electric field has a minimum value and the magnetic field has a maximum value.

Figure 22 confirms that the concept of the singularity in the hysteresis law is correct.
And this Figure shows the shape of the electric field landscape formed by a single positive charge and a single negative charge.

Since there is a positive and negative electric charges, but there is no magnetic charge. Therefore, the magnetic field oscillates in the
cross-section (circle) of the cylindrical coordinate system, and the electric field oscillates in the vertical direction.”
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Figure 22: The Positive and Negative Singularities of The Hysteresis [83].

4.3.8. Attraction-Repulsion Duality [54] [61]

4.3.9. Positive-Negative Charge Duality [54] (Figure 22)

4.3.10. 0-1 Duality of Information in a Binary System [64]

The cumulative distribution of information in a binary system is illustrated by the red curves, where 0 and 1 represent the two saturations
of duality (Figure 19). [64]

4.3.11. Death-Life Duality

We like to explain the death-life duality based on the experiment “Schrodinger's Cat”.

Schrodinger asked the right questions here: You know, take my cat, it can be dead; it can be alive.

Schrdédinger's Cat is a thought experiment that demonstrates the idea in quantum physics that tiny particles can be in two states at once
until they're observed [84]. It asks you to imagine a cat in a box with a mechanism that might kill it. Until you look inside, the cat is
both alive and dead at the same time.

We do not know what a cat is like between life and death. There are an infinite number of possibilities between being perfectly dead and
healthy. This is possible to call the Death-Life Duality in the frame of Universal Duality of Everything in the hysteresis law (Figure 16).
Not all animals are perfectly healthy or completely dead, but live somewhere between dead and alive. But some people live as if they
were dead while they were alive, and there are some people dead but seem alive. How do you measure complete death?
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We are not always perfectly healthy either. That's true, the cat is in a duality between life and death. Even if the cat comes out of the
box, it is still in a duality of death and life. There are an infinite number of possibilities between being perfectly dead and being perfectly
healthy.

Don't be happy that your cat is alive! It's better to go to the veterinary hospital. But if we find where the point on the curve in Figure 17
is, we can calculate the level of health.

4.3.12. Black Body-White Body Duality
The Black Body-White Body duality is written in Section 5.3.

4.3.13. Space-Time Duality

According to the hysteresis law, the present time exists on the cross-section or circle of the cylinder without past and future time (Figure
21). Both space and time are measured only by the angle of this circle. The difference between space and time is that space is located
only on the circle, while time wanders due to the eccentricity of the ellipse. Space is absolute and time is relative. So, it seems that we
humans produced the concept of time to simplify and understand it as much as possible by using the high-precision repeating motions
of nature. This is not so early history. The animals sense time by biological time and space by magnetic direction.

Fortunately, I received just now mind-breaking news from Facebook entitled Scientists Observe Quantum 'Time Loops' — Future Events
Seem to Return and Alter the Past by Omar Vueltas [85].

In an experiment that could rewrite our understanding of reality, quantum physicists have observed behavior suggesting that time itself
may not flow in a straight line.

Instead of predictably moving from past to future, time appeared to bend, twist, and even loop backward, allowing events to influence
each other across temporal boundaries.

Researchers achieved this using quantum entanglement—the strange connection where two particles remain linked no matter how far
apart they are. But when scientists changed the measurement of one particle, its entangled partner seemed to respond retroactively, as if
the future had come back to reshape the past.

In this view, the universe might not separate past, present, and future, but instead weave them together into a dynamic whole.

Time itself doesn't flow in a straight line, but in a circle.
Space-time duality is described as follows [64,65]:

We apply the polar coordinates, which are:

* Semi-major axis (a),

* Semi-minor axis (b) and

* Angle (p) is the angle within the circle and

* B is the angle of the ellipse on the circle (0° to 360°).
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Figure 23: The Concept of Time in Cross-Section in The Cylindrical Coordinate System (Time is measured by degrees of a circle).
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The red curve in Figure 23 is the same in Figures 17, 19, and 22.

When time is measured by PA (Position Angle), it is independent of how big the radius of your wristwatch or wall clock.

Z = sinf (26)
e=sinpf (27)

Here e is the eccentricity of the ellipse.
When 0° < <90° and 0 < e < 1 the semi-major axis is 7 < a < o« (Equation 25), but the semi-minor axis (» = b) is unchangeable.

In the case of an ellipse, the ratio of the semi-minor and semi-major axes is written in the next form:

e =4/1—cos?pB (28)

or

cos B =+/1—sin?2f =1 —e2
§=cosﬁ a=— =" (29)

" cos B cosf

. . 1
The semi-major axis (a) is -

os 8

Now, we have shown the formula of the space-time duality in the following form.

times larger than the semi-minor axis (b).

_ 1 _sin((p) _ 1 sin(¢)
f(QD) - cosf |cos(p)| T Vi-e? |cos(p)| (30)

Formula 23 explains that the time lies on the cross-section (circle) of the cylinder and is described by the angle (¢) at the horizontal
plane (|cos (p)|). It is the stable space.

Now, the time is described by the angle of eccentricity (e) and the angle (¢) in sin (¢).

The duality of space-time presents time as an angle on a circle (Figure 23). This raises the question of whether time is primary or angle
is. In fact, animals are guided by biological clocks and the instinct of the magnetic field. Angles are a gift of nature, but time is a human
invention designed to make angles closer to life and understandable.

The above-listed justifications show that all laws and principles of physics are subject to the UDE and the law of hysteresis.

Based on Figures 17 and 19, we describe the law of UDE, which states that the ratio between the sine and cosine axes gives rise to the
hysteresis written in Subsections 4.1-4.3.

5. Conclusion
The vertical axis of the circle formed by the cross-section of the cylindrical coordinate system is expressed as the sine function and
represents space, while the horizontal axis is expressed as the cosine function and represents time.

Sine waves are the basic source and building block of all phenomena and processes in the universe, and when they interact with cosine
waves, hysteresis occurs, which can exhibit many extraordinary properties in physics, nature, mind, and intuition. Hysteresis, with its
extremely high memory, sensitivity, and intelligence. Hysteresis and its soul, the sine wave, have the unique ability to control, regulate,
sense, and act on everything.

The second greatest and most wonderful creation of the sine wave is hysteresis, and the third is the wave-particle duality. Starting from
quantum hysteresis, hysteresis is unique in that it can express the shape, size, and all parameters of the universe.
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