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Summary

A new atomic model is introduced, based on the electron morphology theory derived from extensive experimental
research initiated by Compton and further refined by Bostick. This model, which is validated by experimental results,
presents a finite-sized atom with defined dimensions and energy, in contrast with the traditional “point particle”
concept of infinite energy. The proposed atomic model accounts for all currently known subatomic particles and
predicts the existence of potential new ones based on the well-established electrodynamic laws. This atomic model
was developed without invoking randomness and non-causality, as quantum theory does, which cannot adequately
explain the physical world. The model provides robust explanations for various physical properties of elements and
particles and for discrete energy levels from the finite size of a real atom rather than the "magical” energy jumps of
quantum models. It further demonstrates the origins of discrete energies, as well as Planck's and Rydberg's
constants. Experimental validation confirms that the total energy equation accurately predicts known atomic spectral
lines and forecasts new ones yet to be observed. The derivation of a real-valued atomic wave function challenges
Schrédinger’s imaginary wave function, asserting that a real physical world finite-sized particle must possess a real-
valued wave function rather than an imaginary one. The proposed modern atomic model offers a superior framework
for understanding the physical properties of particles and elements, surpassing other models by providing true
physical insight supported by experimental data and the universal electrodynamic laws.

Acronyms, Abbreviations, Keywords:
EMW: electromagnetic wave

EMR: electromagnetic radiation
EMEF: electromagnetic field

enel. energy element

basel: basic element

Abstract

A new atomic model in modern physics is a real need, especially due to the endless discovery of
new “sub-atomic particles,” which at the time of writing are over 200 and counting [1]. Both the
concept of an atom and the widely accepted atomic theory of a nucleus surrounded by orbiting
electrons are totally invalidated by this evidence.

Almost 2400 years ago, Democritus defined the atom as the smallest physically indivisible and
indestructible piece of matter.

From the end of the 19th century to the beginning of the 20th century, diverse atomic models have
been developed by physicists in an effort to explain their experimental results. The most widely
accepted atomic model states that an atom is composed of electrons orbiting a nucleus made up
of protons and neutrons.

The “physically indivisible” atom notion is violated by this atom model, that is provided in textbooks
and even mentioned in papers by well-known scientists. It is incorrect to refer to the model of an
atom made up of protons, neutrons, and electrons as an atom. In other words, a specific collection
of charges makes an element with certain properties. It is divisible and modifiable. It may also be
referred to as “basel.”

The planetary model of the atom is invalid, since it violates Ampere’s and Faraday’s laws for
orbiting electrons, as they are required to radiate, lose energy, and fall towards the nucleus, which
will collapse the atom.
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In spite of this violation, a theory on the basic structure of the hydrogen atom was developed using
the planetary model. Based on that, certain calculations had been carried out, and obscure non-
physical explanations for some sort of "magical energy jumps" were provided in order to give the
electron different energy levels based on its "orbital" radius.

The mistaken notion of particle-wave duality originated from the electron's periodic motion, which
led to the assignment of a wavelength to it.

Later, the unfortunate attribution of dual particle-wave behavior to the electron gave rise to a non-
physical wave function, such as the imaginary wave function described by Schrédinger. While
real-valued observations define the real world, this theory is based on a complex-valued wave
function that describes an unreal, non-physical world.

e Is there a physically realistic new atomic model?

e Can this new atomic theory explain all discovered “subatomic particles”?

e Can this atomic theory predict the discover of new “subatomic particles”?

¢ |s this theory able to give real-world physical explanations of atomic energy levels?

e |s the new atomic theory compatible with experimental results?

e Do the laws of electrodynamics and energy conservation hold to this new atomic model?

The development of this study will provide answers to all of these questions based on the
universal laws of electrodynamics.

Introduction

After conducting numerous experiments, Arthur Compton found that the electron is not a sphere
but rather a "ring of electricity" [2]. This discovery contributed to defining the fundamental idea of
developing a new atomic model.

e Net surface One of his students and an excellent experimentalist, Bostick,
ghnge in i e published his first torus model for particles in 1956. He
Homal continued to refine it until he came up with the idea of a
toroidal charge fiber helix for the electron [3] (Figure 1).

velocily of

Since then, the toroidal ring model of particles has been
further improved by David L. Bergman and J. Paul Wesley in
1990 [4, 5].

The elementary particle spinning toroidal charge fiber helix
model outperforms all earlier quantum models.

Bostiok's torg:g/l:; ;rge fber ring The t.hree .main charactgristics of the mgdell are the reall
physical size of the particle, the magnetic dipole behavior of
the particle, and the lack of continuous radiation of a spinning

ring with static electric and magnetic fields.



A more physically realistic atomic model was developed by
Joseph Lucas and Charles W. Lucas, Jr. in 2002 as an
outcome of the spinning ring of elementary particles [6].

This atomic model, which describes how the constituent
particles may be packed in the atom according to the balance
of electromagnetic forces, is validated not only by theory but
also by simple real-world experiments (Fig. 2).

The finite size of particles, their internal structure, and their
ability for elastic deformation serve as the foundation for the
suggested Lucas model. Compared to earlier atomic models,
this one is more fundamental.

Figure 2
Example of atomic particle arrangement

Electrons do not orbit the nucleus in this atomic model. Due to the balance of electromagnetic
forces, they are positioned at a stable equilibrium distance from it.

Lucas' atomic model demonstrates the spatial organization of electrons in shells, explains the
origin of the seven periods in the periodic table, and explains the fundamental causes for atomic
and nuclear magic numbers. Moreover, it also predicts the shell’'s organization of nucleons. We
know that the nucleus contains two types of particles: protons and neutrons.

Within the nucleus, neutrons are stable. However, outside the
nucleus, the neutron has a half-life of less than 15 minutes
and decays into a proton and an electron (plus a "particle”
known as an antineutrino, which indeed is a small release of
energy from the unbinding process).

The neutron's mass is practically identical to the sum of the
masses of the proton and electron. According to its radius,
N T the neutron's charge density varies between positive and
X,/ Teelm negative values (Fig. 3).

Neutron ‘<
5d

Figure 3 Based on these results, the neutron may be a bound
Charge density of proton and neutron combination of an electron and a proton rather than a
legitimate elementary particle [7].

As a result, Lucas' atomic model precisely describes how the balance of electromagnetic forces
causes electrons and protons to be extremely closely packed in shells in the nucleus.

The New Atomic Model

The most advanced and physically realistic structure that serves as a "basel" in contemporary
physics is the atomic theory and model proposed by Lucas. It is based on the established laws of
electrodynamics, takes into account the elasticity of the particles, and does not violate any
physical laws, making it significantly superior to all existing models in explaining a wide range of
physical events.




However, because the Lucas model is divisible and able to change it cannot be considered to
be an atom according to Democritus' definition. It only depicts a particular set of charges that
constitute an element with specific properties, or "basel."

Later on, Lucas realized that Bostick's model for the electron, which featured the closed-loop
charge helix, could be altered to create the model for the real atom that is consistent with
Democritus' definition [8].

The new atomic model, which is based on experimental results [2, 3], gave rise to the Classical
Electromagnetic Theory of Elementary “Particles” [9] based on the Charge-Fiber Ring Model
of Elementary “Particles” (Fig. 1). This theory seems superior to the Standard Model of
Elementary “Particles” [1].

The charge “fiber” or “string” is an end-to-end closed loop
helix that forms an imaginary ring or torus (Fig. 3a).

This elementary charge helix can have a charge of +e/3 or -
e/3, where e is the electron charge, and has a combined
rotational and translational motion along its central axis with
either left-handed or right-handed helicity.

Electromagnetic energy can be absorbed by the elementary
closed-loop charge helix (Fig. 3a) and kept "trapped" as a
standing wave. Multiple resonant states are supported by it.
Quantization is the outcome of this wave confinement,

Figure 3a meaning that discrete states with discrete energies exist.

The elementary closed-loop charge helixis ~ 1his energy has the possibility to radiate eventually.
the new atomic model
Bostick’s experiments with plasma from 1956 to 1985

suggest two types of “rope-like” organizations of the elementary charge helices [9]:

1. An elementary charge helix can be intertwined with two or more charge helices.

2. Elementary charge helices can be packed inside other helices. A big primary helix may consist
of smaller intertwining secondary helices bound with higher binding energy, which in turn may
consist of very small intertwining tertiary helices bound with very high binding energy.

A brief segment of the electron toroidal ring is visible in Fig. 4.

g’e"tron " The electron is composed of a single primary fiber with three
e PLDRIocE elementary intertwined charge helices that are closely
with three -e/3

spaced, tightly bound, and balanced by electromagnetic
forces. They don't normally come into contact with one
another. Strong external forces have the potential to totally
unbind the elementary charge helices, breaking this structure.

secondary fibers

The levels of subdivision of the elementary charge helix are
unknown, but taking three levels (primary, secondary, and
tertiary) is sufficient to explain all the known “particles” up to

Figure 4 date.
Three elementary charge helices make up ) C . .
the electron. According to Bostick's experiments [3], an electromagnetic

vortex is the underlying cause that creates the elementary
charge helix. This vortex has soliton properties and is analogous to those found in fluids.

This remarkable discovery highlights two key properties of the elementary closed-loop charge
helix:
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1. The elementary charge helix originates from electromagnetic fields.

2. The elementary charge helix can be reflected, refracted, diffracted, and transmitted over
extraordinarily long distances through practically any medium without losing energy or
degrading in any manner whatsoever.

Bostick developed the elementary charge helix model by employing classical electrodynamics.
The "particle-wave duality" behavior is made clear by the second property, which does not require
quantum theory.

Since the helix's properties suggest that it cannot be divided nor destroyed, we may conclude that
the elementary toroidal charge fiber helix is the real atom.

Mathematical Model of the New Atomic Theory
Neither the electron theory formulated by Bostick nor the particle theory developed by Lucas
provided a definitive mathematical model that supported the theory being proposed.

Any physical theory that takes into consideration "point particles" is invalid. A point doesn't exist
and has no dimensions. As a result, it cannot be given any physical attributes. Dimensions must
be taken into consideration in real-world physics.

Even though the new atomic model proposed in this study has tiny dimensions, they are not zero,
which means that the energy can be huge but not infinite, as is the case when considering
unphysical "point particles."

The regular toroidal helix parametric equations provide a mathematical model that describes the
atom as a toroidal charge fiber helix "line."

x = (R + 1, cos(wpt)) - cos(wgt)
y = (R + 1, cos(wpt)) - sin(wgt)
z = 1, sin(wpt)

?(t) = xi + yj + zk

Where:

R: torus radius

. helix radius

wy: helix rotational frequency

wg = %: helix translational frequency (or torus frequency), where c is the speed of light
7(t): position vector

But since a "line" has no dimensions, we must build the fiber with a specific thickness.

In order to define the surface of the fiber around the helix's central axis, we need to create a local
orthonormal basis (Frenet-Serret frame) on the helix consisting of tangent, normal, and binormal

vectors (t, 1, E). Next, the toroidal charge fiber helix can be calculated by:
S=7)+ 17 cos(wst) A(t) + 17 sin(wt) b(E) (1)

Where:

7(t): position vector of the regular helix “line”
1¢. helix fiber radius

wy: fiber “constructor” frequency

A(t): unit normal vector




b(t): unit binormal vector

In order to make some approximations, let's consider a few typical values of particle dimensions
before formulating our final equation.

Dimensions of "Free" Particles at "Rest" and in Different Scenarios

Since neither of the two assumptions in quotation marks exist in the cosmos, they are in fact non-
physical. A particle must be isolated and not be subject to any force in order to be considered "free,"
which is untrue. There is no "rest" state in the cosmos. Considering that the universe is not known
to reach zero degrees Kelvin, radiation causes all particles to vibrate in some way.

Because these particles are elastic, they may change their size and expand and contract to fit into
the environment. No particle can be given a constant size value. In a "basel," an electron in
proximity to the nucleus will have a smaller radius (higher energy) than an electron standing farther
from the nucleus, having a larger radius (lower energy).

Several features and physical properties can be determined by the toroidal charge fiber helix
model for the electron and proton [7]. Among them are the physical dimensions derived from the
toroidal parameters, the origin of De Broglie and Compton wavelengths [3], the origin of the

particle spin given by g [4], the origin of the Rydberg constant [6, Part 3] and the origin of the
Planck constant [4] as described below.

h= e () 0@

The torus-to-helix radius ratio must be constant, as defined by equation (1a).

The fine structure constant a defined for the magnitude of the “elementary charge” e
(electron/proton) is a = % (1b). Replacing (1b) in (1a) and solving for the radii ratio, we get:
0

T

Ezﬁz 10186

Th
Here are some examples of particle sizes [7].

R =3.86 10713 [m] : radius of a “free” electron

R =5.7107% [m] : radius of a nuclear electron (recall that the neutron is a proton-electron
bound)

R = 1.85 10712 [m] : electron radius for aluminum radiation scattering [2]

R =2.1107[m] : radius of a “free” proton

R = 1.7 107 [m] : radius of a nuclear proton

m, = 4107199 [m] : helix radius for the “free” electron

1 = 4107%% [m] : estimated fiber radius for the “free” electron

We can assume that the atom in each case may have some similar dimensions as those above
since particles are made up of a specific number of elementary toroidal charge fiber helices, which
is the real atom.



Dimensions of the New Atomic Model and Atomic Fine Structure Constant
The standard fine structure constant is defined for the elementary charge of the electron or proton.

The contemporary atomic model consists of a charged helical fiber with a charge magnitude one-
third that of the electron or proton, having a positive or negative sign based on its helicity, denoted

p— ) . . . -
as +, resulting in an atomic fine structure value of:

e 2

a, = % = 0.0008080816715 ~ —  (1c)
0

All of the more than 200 "subatomic particles" discovered so far consist of numerous elementary

charge fiber helices, or the real atom [9]. Depending on the characteristics of electromagnetic

interactions among various particles, we may expect composed energy peaks in the energy

spectrum.

We might find that some "single" energy peaks are actually split into two or more energy peaks
if the measurement instruments' frequency resolution is high enough. The term "hyperfine
structure" was used when double energy peaks were first discovered. Nevertheless, unlike the fine
structure constant, this concept was not ascribed to a single constant.

The atomic fine structure constant given in (1c) could be the answer to having a more
fundamental constant capable of explaining the hyperfine structure.

The radius R of the particle we were previously considering, which consists of several fibers, is
nearly identical to that of the atom, which is made up of a single fiber. The correlation between the
torus ring radius and the charge fiber helix radius is now the following, after taking into account the
atomic fine structure constant given in (1c):

TC

R =22-324%1017  (1d)

Th 8

Assuming the torus radius for the free electron and the nuclear proton as given in previous
paragraphs, the charge helix fiber radius is r;, =~ 10717°°[m] and r;, = 5 10717%4[m], respectively.

Equations of the New Atomic Model — The Toroidal Charge Fiber Helix
The final parametric equations of the toroidal helix are
approximated due to the extremely small values of 7, and .

This yields the example helix (not in scale) illustrated in Fig. 5
and provided by the following equations:

= (R + 1, cos(wpt) — 15 cos(a)ft)) cos(wgt)
(R + 1, cos(wpt) — 15 cos(a)ft)) sin(wgt) (2)
= 1y sin(wpt) + 15 sin(wft)

x
y
z
7 =xi+yj+zk

Keep in mind that for a smoother approximation of the fiber

_ Figure5 surface, the fiber "constructor” frequency w; should be as high
New atomic model as a toroidal charge . . . .
fiber helix as feasible. The condition is w; >» w,. The fiber surface

approximation is better the higher wy.

Parametric equations (2) make the base of the mathematical model of the new atom.
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The Origin of Discrete Atomic Energies or Frequencies

As we have already mentioned, the actual atom is the toroidal charge fiber helix, an elastic
particle with an infinite self-field, that expands or contracts in response to its surroundings. A shift
in size indicates a shift in energy or frequency.

The helicoidal fiber has a certain charge distributed homogeneously on its surface. Energy
conservation requires that the helix be continuous; that is, the start cross-section must be the same
as the end cross-section, a condition that is given by a closed-loop helix along the torus
circumference.

From the parametric equations we have seen that the new atomic model is subject to a combined
rotational and translational motion given by w;, and wg, respectively. The continuous charge along
the helix, when set in motion, will create a standing EMW, which is confined or “trapped” along the
circumference of the torus. The structure behaves similarly to a toroidal cavity resonator.

Now, let’s calculate the length of one cycle, or wavelength, of the toroidal charge fiber helix derived
from Egs. (2), which is given by:

_ o)_h 5 ~ WR
A=, |r|dt~21‘rR—wh (3)
If we call the frequency ration = % we get:
R

n A, = 2nR

Where 2R = A. is the Compton wavelength [3].

Thus, the origin of energy or frequency "quantization" has been derived from the basic
toroidal charge fiber helix equations.

There are standing waves with one or
more wavelengths around the
circumference of the torus:

nd, = 2nR (4)

Additionally, standing waves with a

wavelength equal to multiple times the
2R

ring's  circumference, 1, =—, are
feasible. Where n =1,2,3,... represents
; 111
Figure 6 the harmonics and n=...7,7,7,..

New atomic model with n=1/3 sub-harmonics (left) and n=6 harmonics

(right) represents the sub-harmonics, as seen in

the example given on Fig. 6.

A closed-loop helix around the torus must exist for stability and energy conservation. The frequency
ratio must always be a rational quantity of two integers > 0 in order for this condition to happen.
This means that the discrete number n can also be a ratio of integers and not always an integer.

The new atomic model can be defined as the fundamental "enel” that constitutes the most
elementary spatial energy storage.




The Total Energy Equation Determines the Atomic Energy Levels

There is no reason for the laws of electrodynamics not to be valid at atomic scales. There is no
such thing as “nuclear strong force” or “nuclear weak force." There is only one force in Mother
Nature that is valid on any scale: the Universal Electrodynamic Force. It can clearly explain
atomic and nuclear interactions without any need to create any new forces, as in quantum theory.

For the first time in physics, a true total energy equation has been formulated, including terms
accounting for potential energy and kinetic energy depending not only on velocity but also
acceleration.

The Total Energy [11] of moving charges is derived from the Universal Electrodynamic Force,
which gives us an accurate energy equation. You can find more details in the article Nuclear
Fusion Enhanced by Negative Mass — A Proposed Method and Device — (Part 2).

The Total Energy equation has three terms:
1) The Potential Energy term, which depends on the relative position of the charges.
2) One Kinetic Energy term, which depends on the relative velocity of the charges.

3) One Kinetic Energy term, which depends on the relative acceleration of the charges. This
term accounts for radiation energy and is not found in scientific literature as being part of the total
energy of the system.

k12 142
1 i—l)—ﬂ-(i—i)-v2+2’“"’c—;°s““)-(1n(ri)—1n(rf))-a) (5)

E = : (kChQZ : (
/1+(c052(9)—1)z—§ TroTi 2 \rp 1

The total energy is defined by Eq. (5), where E is the total energy of the system, r; and r; are the

initial and final distances between the charge centers, c is the speed of light, r, v, a are the relative
distance, velocity, and acceleration between the charges, 8 is the angle between 7 and ¥, and « is
the angle between 7 and a.

The initial distance is usually taken such that the rest energy of the system is approximately zero,
which usually means r = o. But as infinity is not a defined number, let's take a practical value
from Mother Nature that can realistically be used instead. Infinity can be replaced by a huge
distance, approx. x10 bigger than the oldest light we have observed from the "Big Bang"

(46500 10°ly = 4.410%°m). To go safe, we'll take r; = 102"m.

However, zero energy does not just happen when charges are at rest and separated by
large distances. As demonstrated in the article "Nuclear Fusion Enhanced by Negative Mass - A
Proposed Method and Device (Part 2)," there is a second solution to Eq. (5) that, depending on
the system dynamics, yields zero energy for a specific close distance. For the first time in
physics, it has been found that zero energy is impacted not just by potential energy but also
by the system’'s dynamics.

As we can see in Eq. (5), the total energy is affected by a factor y; = that is

1

|14 (cos?(6)-1)%
physically realistic compared to the known "Lorentz factor", because it also takes into account the
type of motion that is given by the angle 6 between 7 and v (the relative position and velocity).
Note that the "Lorentz factor" is only valid for circular motion. Also note that 1 < y; < o depending
on the angle 6 between 7 and v and the relative velocity, reaching a maximum value (or o) for
6="=C.

2

We can write the total energy of the system in short form as:
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E= YE(U +K+ Erad) (6)

The "rest energy" is no other than the potential energy "U" when the kinetic variables are zero (v =
0 and a = 0). The Universal Force shows us that zero velocity doesn't mean that acceleration
should be zero. Note that in this case y; = 1. Under such conditions, the rest energy is:

E=E,=U
The "rest energy" depends on the distance between the centers of charges.

We successfully applied the Total Energy equation, among other things, to precisely calculate the
real released energy in nuclear fusion [12] and the single energy of the products, including
radiation energy. For more details, read the section “How to Calculate the Real Released Energy
and the Single Energy of the Products” in the article Nuclear Fusion Enhanced by Negative Mass
— A Proposed Method and Device — (Part 3).

Equation (5) can be used to calculate EMR absorption or emission indistinctly. It is merely a sign
change due to the angle a (head-on motion or the opposite).

Radiation Energy is Proportional to Acceleration

It is once again demonstrated that the established laws of electrodynamics, which led to the
Universal Electrodynamic Force and subsequently to the Total Energy Equation, may effectively
be utilized to compute the radiation absorption and emission of nuclei, atoms, and individual
charges.

The radiation is caused by the last term in Eq. (5). It states that energy is directly proportional to
acceleration and is a logarithmic function of the distance between charges.

| This is the law governing the discrete distribution of energy.

A simple equation that gives the relationship between EMW energy and frequency is the known
Planck equation:

E =hf [Joules] (7)

Planck's equation, however, is unrelated to the wave source that causes that frequency. Equating
equations (5) and (7) and solving for f yields a more complete equation that relates wave frequency
to the cause. As a result, the wave frequency and wavelength that correspond to an energy level
are:

f= 2 e -6 - (1-5) S| 12 @)

hcdrr;
- A ©
kq1q2(2arri (In(r)-In(r))+@ri-r) cz(l—c—2>>

Eq. (8) clearly shows that the radiation frequency (energy) is proportional to the charges' relative
acceleration.
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The logarithmic function of distance causes the spacing between adjacent lines of the spectrum to
gradually decrease as the wavelength of the lines decreases until it converges at some distance
limit.

Self-Energy of the New Atomic Model
The self-energy of a particle is an ideal, non-physical condition that does not exist in the universe
since it requires that the particle be “isolated” and at “rest” (with absolutely no forces acting on it).

A charged particle's self-energy is its electromagnetic field energy when there are no external forces
operating on it. The self-energy of a particle in total isolation is determined by its charge magnitude
and electrodynamic characteristics. It does not depend on the particle's mass.

Because a point lacks dimensions, the "point particle" assumption yields infinite energy. Only for
finite-size particles will energy have a specific value, something that has no clear definition in
quantum theory.

To handle the infinite energy associated with "point particles," one method to determine self-energy
in quantum theory employs probability-based diagrams and contains an operator with a complex
value, with the real part representing self-energy. This "method" sounds more like a fairy tale or
science fiction than actual physics. Furthermore, complex numbers do not describe the physical
world.

Another "method" to determine self-energy is a widely used calculation of particle self-energy
defined as a "mass-energy" calculation. Even when we are dealing with charges, the "mass-energy"
calculation completely overlooks this reality and uses the traditional lump Newtonian mass.

In what follows, we’ll first analyze Bostick’s electron model and some properties, which is the base
for the new atomic theory. After that, the new atomic model will follow, with calculations of self-
energy and other quantities. The wrong results given by the "mass-energy" calculation will be put in
evidence.

Self-Energy of the Electron

Bostick [3] devised the gravitationally stabilized toroidal fiber ring model of the electron using
electrodynamics. The particle's real size exhibits a variety of physical characteristics that fully
explain energy quantization, the origin of Compton and De Broglie wavelengths, the origins
of the Planck constant, and other physical properties.

Lucas has modified and extended this particle model to include all known particles, yet there is no
better particle model capable of explaining the experimental findings than this one [9].

Bostick's calculations of energy for a gravitationally equilibrized electron fiber take into account that
gravitational energy must be equal to electromagnetic energy, which gives the following result:

E=27107[J]] = 1.710%"[eV] (10a)
We see that the energy is huge but not infinite. The frequency corresponding to this energy is:
f =4.0710*[Hz] (10b)

For our calculation, we'll enter the motion variables from the toroidal charge fiber equations (2) into
the total energy Eq. (5). We assume that both electrons' primary fibers are very far away from each
other and moving in very slow radial motion, where 8 = ¢ = m makes y; = 1. In this scenario, the
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relative velocity and acceleration between the particles will be nearly zero, leaving only the velocity
and acceleration caused by the particles' own structure, so that the self-energy is given by:

E = kqiq, G - ) — itz (l —— )vz + —qulqucos(n) (In(10?”) = In(r)) a (1)

1027 c? r  10%7

The graphs that follow were made by taking the “free” electron radius of R = 3.8 10713[m] and
making the fiber helix frequency equal to the toroidal frequency wy = wg, thatis, n = 1, so that the
electron is not subjected to any harmonics or subharmonics oscillations.

Figure 7 depicts a graph of an

R electron's self-energy levels as a
function of toroidal frequency wy and
950%10% relative distance r. Below the graph,
‘ we can observe the self-energy values

9.00 x 10%° in Joules for the displayed levels.

The green energy line corresponds to
850 x 107 the "mass-energy" for the "free
electron at rest," while the red energy
line is the energy calculated by Bostick

8.00 x 10%° ; o
‘ for an electron gravitationally
0 200x 107 400x107** 600x 107 800x107** 100x10°% equﬂlbrlzed fiber.
b

— T ] p— < y J— - ¢ P — B — 8 . . .

24510} —— ~51810] — ~75{10! — —10610' — ~13410" The toroidal frequency associated with
— —16110° — —18810° —— —2.1610° —— —24310% == _2 7010 i )
— —29810° — —32510" — —352108 — —37910% — —40710° the green line energy is wgi =
— —43410° — —46110> — —438910) — —-51610* — —s54310° 1
— —57110° — —59810° — —62510° — —65210° — —638010° 7.9 10%° [—]
— —70710* — —73410* — —76210* — —738910° — —s.1610° s
— —84410° — —87110° — —89810° — —92510° — —95310° . , .
—— —98010° — —10110° — —10310° — —10610° — —10910° Applying Planck’s equation, the
—_— —11210° —/ —1.1410° — —11710° —™ —12010° — —12310° for this t f .
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E =8.3310"4[J] = 0.51 [MeV]
Figure 7
The self-energy of the electron (red line) and self-energy of the new atom This energy is precisely the “mass-
(green line) given by the toroidal charge fiber helix energy,, of the electron.

The toroidal frequency associated with the red line energy is wy = 8.3 102° E]

Applying Planck’s equation, the energy for this torus frequency is:
E =8.7510"[J] = 0.55 [MeV]

As a result, Bostick's calculated self-energy is higher than the "mass-energy" of a free electron, or
electron at "rest."

12



1.00 x 10** 7
9.50 x 10%°
9.00 x 10%°
mR
8.50 x 10%°
8.00 x 10%°
T e T 2 T 3 T 0 1 i
0 200x 107 400x 107" 6.00x 107 800x10°** 1.00x10°1°
o
— 19910* 194 10% 1.8910% 18410% —— 17910%
—1.7410% —1.6910% 16410* — 15910* ——153110*
— 148102 — 1.4310% 13810% —— 13310* —— 12810%
—— 123105 ——1.1810% 113104 —— 10710%:——1.0210%
— 9.7210" —— 92110* 8.7010* — g.1810% 76710%
— 7.1610* —— 6.6510% 6.1410" — s56310% 5.1110%
—— 4.6010% =—40910% 35810* —— 30710 25610%
1 1
2.0510* — 1.5310% 1.0210% 5.1110%
Figure 8
The self-energy of the electron (red line) from the frequency graph
in Figure 7.

Self-Energy of the New Atomic Model

We may also calculate the self-energy
of the electron by using Eq. (8) and
making a level graph of the frequency
f as a function of the toroidal
frequency wy and relative distance r,
as it is shown in Fig. 8. The box below
the graph displays the frequencies in
Hz for the depicted levels.

The thick red Iline represents
approximately the self-energy
frequency given by (10b), which
corresponds to the toroidal frequency

wg = 83102 [3].

Applying Planck’s equation, the
energy for this torus frequency is:
E =8.7510"[J] = 0.55 [MeV]

Which is the same as the result shown

We already know that our current atomic model consists of a closed-loop, single toroidal charge
fiber helix with an elementary charge of i—%, where e represents the electron/proton charge.
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Figure 9

The self-energy of the new atom given by the toroidal charge fiber helix

13

Our modern atom is the most
elementary energy storage element,
which we call “enel.”

Yet, we can expect similar
characteristics to those of the electron
and proton, although with different
self-energy levels.

Applying Eq. (11) to the modern
atomic model and following the same
calculation procedures as in Fig. 7, we
obtain the results shown in Fig. 9. The
box below the graph shows the self-
energy values in Joules for the
displayed levels.

The thick green line shows the self-
energy value of our contemporary
atomic model, which, without
considering sign, is:

E =2.7310°[]] ~ 1.7 10%5[eV]



The toroidal frequency associated with the green line energy is wg = 7.9 10%° E]

Applying Planck’s equation, the energy for this torus frequency is:
E =8.3310"1*[J] = 0.51 [MeV]

This energy is exactly the "mass-energy" of the electron, but it is derived from a self-energy
value that is ﬁ that of the electron.

Why do we obtain the same "mass-energy" value as the electron, despite having considerably lower
self-energy?

Because the computation is dependent on the toroidal frequency, which was set to the same for the
electron and the atom. And that has nothing to do with true self-energy.

This fact demonstrates the possibility of incorrect energy results in the calculations using Planck's
equation E = h f [J] and Einstein's "mass-energy" E = m c?[J] equation. None of these formulas are
related to the electrodynamic interaction of electric charges, none of them provide information about
the system's dynamics, and none of them provide a real self-energy value.

Calculations using those formulas should be done with caution since, as illustrated above,
they do not provide the true self-energy value of a charge.

The "mass-energy" calculation, which only takes into account the lump Newtonian mass, does not
provide information about particle self-energy. Mass is not a fundamental quantity, whereas
charge is [13]. Formulas such as E = m ¢? (mass-energy) and E = Am c? (mass excess/defect) do
not account for charge dynamics, leading to inaccurate results about electromagnetic radiation
energy.

Unfortunately, the most dangerous and disastrous application of those formulas is for energy
calculations in nuclear fusion, where massive charge accelerations and velocities exist. Radiation
energy is typically substantially higher than the results of the mass excess/defect formula
and mechanical kinetic energy estimates [12].

A clear demonstration of the dangerous, deficient and obsolete calculation of nuclear released
energy given by Einstein’s formula and mechanical kinetics is provided in the section “How to
Calculate the Real Released Energy and the Single Energy of the Products” of the article Nuclear
Fusion Enhanced by Negative Mass — A Proposed Method and Device — (Part 3), where the real
radiation energy in nuclear fusion and the real energy of the products are calculated.

Assuming we make the great mistake of accepting the deficient "mass-energy" calculations, we can
say that the modern atomic model's self-energy value, E = 1.7 10?°[eV], serves as the foundation
for the most elementary confined “mass-energy,” E = 0.51 [MeV].
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Figures 10 and 11 provide example graphs of energy as a function of time for two different time
intervals, revealing very small periodic variations in energy.

340 % 101 340 10° I H ‘ ‘
340 x 10°4 340% 10°
0° x
E 340 x 10°4 340x10°
340 x 108 s l ‘ ‘ ‘
340x 10
340 x 10°4
500x10°% 6.00x 107 700x 107" 800x 10" 900x 10 100% 1078
340 x 10°4 '
340 x 108 - - - - )
0 200x10°%° 400x10°%° 6.00x10%° 800x102° 100x 10"
r
Figure 10 Figure 11
Energy of the new atomic model vs. time showing tiny periodic Energy of the new atomic model vs. time showing tiny periodic
variations variations for a different time interval

Atomic Spectrum Predicted by the Total Energy Equation

The total energy equation (5) is a valuable tool for calculating and predicting atomic energy
absorption or emission levels. This equation was obtained from the Universal Electrodynamic
Force, which was derived from the well-established laws of electrodynamics.

10000 The total energy equation is not an empirical

“eees - approximation. It can be used to determine and
toer - predict the atomic spectrum and elements’
1e7 . gpectra  without the need for empirical
207 formulas such as Rydberg, Balmer, Lyman,
2507 Brackett, Pfund, and others for hydrogen or other
a7 elements (“atoms”).
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Additionally, using Egs. (8) and (9), you can
easily calculate the frequency and wavelength of
the spectral lines.
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As demonstrated in Fig. 12, atomic energy
absorption or emission follows a logarithmic
pattern, resulting in a continuous decrease in line

Figure 12
Atomic energy levels showing a logarithmic pattern

spacing for higher energies until a certain limit.

The "atomic"™ energy spectrum, or elements’ spectra, is the result of electrodynamic
interactions among charges. The number of emitted or absorbed energy lines are not always
the same for the same element (“atom”). Particles can reach equilibrium at different energy
levels, depending on the environment. That explains the Zeeman and Stark effects.

A valuable feature of the total energy equation is the ability to define a precise "energy range" as
well as the number of energy levels that can be identified within that range. In general, we may
discover some energy levels that go undetected, either because the electrodynamic conditions were
not met or because the detector's frequency/wavelength resolution is poor.
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Applying the Total Energy Equation to Elements

To apply the total energy equation to elements ("atoms"), we
need to use Ampere's law. In Fig. 13 we see an example of the
electron shell structure for the neon element (wrongly called
“atom”), with its central nucleus.

We have already mentioned that electrons do not orbit the
nucleus. They are positioned at a stable equilibrium distance
from it due to the balance of electromagnetic forces.

The magnetic flux loop, shown by the three thick horizontal
circles, maintains electron equilibrium on the large thin circles
in the outer shell.

By applying Ampere’s law, we can replace each magnetic flux

loop by a circular wire. Then, the three parallel circular loops

Figure 13 can be replaced by only one circular loop with the nucleus at

Electron shells and magnetic flux loops ina  the center. The drawback is that the effective radius may not
neon element

be that of the free electron, but we can get an excellent

approximation.

As a result, closed-shell elements ("atoms") act as if they have a single electron shell enclosing the
nucleus, similar to the Bohr model for a hydrogen "atom" with one electron.

The situation for the remaining elements (“atoms”) is less straightforward. If the last outermost
electron shell has a number of electrons divisible by four, the symmetry may be reduced to the
corresponding ring described above.

For elements ("atoms") with an odd number of electrons other than one, and in all other cases, the
symmetry cannot be reduced to a single loop. A computer modeling program may be necessary to
get precise estimations of energy levels, absorption, and emission spectra [6].

The Hydrogen Element (“atom”) is Unstable

If it exists in nature as a free particle pair, the hydrogen
element, which consists of one electron and one proton, is an
extremely unstable configuration. Such electron-proton bonds
are only stable as neutrons in the nucleus if they form a highly
compact, sandwich-like packing organization with other
nuclear protons [6].

As soon as the neutron is outside the nucleus, it decays into an
electron and a proton in less than 15 minutes.

The ideal arrangement of the hydrogen "atom" might be in a

coplanar alignment of the toroidal rings, as shown in Fig. 14

: (not scaled). Depending on the initial rings’ positions and

Figure 14 . . . . .

Hydrogen element toroidal ring structure  Whether the currents run in the same or opposing directions in

according to the new atomic model each particle (parallel or anti-parallel magnetic moments; ideal

‘quasi-stable” or unstable equilibrium), there will always be a magnetic non-zero radial net force,
which can be attractive or repulsive, besides the Coulomb force.

As particles are elastic, and the electron radius is 656 times larger than the proton, it is hard to
imagine that such a configuration can be stable. Consequently, any little disturbance will

16



compromise the structure and displace the particles from their coplanar arrangement, preventing
the magnetic moment from restoring the particles to a potential "quasi-equilibrium" state.

The Hydrogen Gas Molecule is Very Stable

Thanks to its high stability, hydrogen gas molecules are
the most abundant element found in the universe, with
an abundance of roughly 75%, followed by helium with
approximately 25%.

Figure 15 depicts the arrangement of the hydrogen
molecule (not in scale), with the magnetic flux loop
strongly binding all four particles and resulting in a very
stable, robust configuration.

Hydrogen and helium may have similar charge

Figure 15 interactions, with the exception of the neutrons in
Hydrogen molecule toroidal ring structure according to helium's nucleus

the new atomic model
At some point, and depending on the electrodynamic environment, hydrogen and helium may have
very similar spectral lines.

In what follows, we are going to analyze the spectral emission of the hydrogen gas molecules based
on the modern atomic model configuration shown in Fig. 15.

Three Experimental Confirmations of the New Model of Atom

The total energy equation applied to the molecular hydrogen structure shown in Fig. 15
describes not only the electrodynamic interaction of the entire structure but also that of a pair of
charges. As a result, we might expect to have an overlay of hydrogen molecule spectral lines as
well as lines caused by the electrodynamic interaction of the charge pairs p-p and e-p, the latter of
which is incorrectly referred to as "atom."

1. In 1991, Labov and
Bowyer [14] developed a
method for measuring the
extreme ultraviolet spectrum
from 8 to 65 nm. To get
above the earth's
atmosphere, they used a
sounding rocket equipped
with a grazing incidence
spectrometer.

Numbered peaks correspond to hydrogen
spectral lines predicted by new Classical
Theory of the Atom but not Quantum
Mechanics

140 :L T l L B | | LA B SN S BN N L B ] | I R S | ] 1 T L ]
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The spectrometer measured
the spectrum while flying in

40

Illllllllllllllllllll
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C away from the sun towards a
0 : l 1 l dark area of the universe.
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Figure 16 prlmarlly of hydrogen and

Extreme ultraviolet spectrum for hydrogen and helium helium gas.
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Figure 16 shows the obtained spectrum. There are a lot of spectral lines, or peaks.

By making calculations with a modified Rydberg formula adapted to the new atomic model
and for diverse harmonics, Lucas predicted 64 spectral lines for hydrogen in this range of
wavelengths, which are the numbers he marked on the spectrum peaks and are detailed at
the end of his paper [6, Part 3]. The comment on the graphic was also made by Lucas.

At the time Lucas made his calculations with the modified Rydberg formula, the total energy
equation was not available. Our calculation for this spectral range is visualized on the graph
shown in Fig. 17. This is a contour or level graph of the wavelength as a function of velocity
and distance. The box below the graph contains the wavelengths of the lines in meters. The
spectrum range from 8 to 65 nm is approximately delimited by the two thick black lines on the
graph.

With our poor and somewhat limited graph, we predicted around 96 lines in that range,
including Lucas' 64 predictions. The total energy equation contributed to improved results
and provided experimental support for the contemporary atomic model, eliminating the need
to use empirical equations.

. In 1994, Jean-Yves Roncin and Francoise Launay made an excellent work in atlas format
[15] for the ultraviolet emission spectrum of molecular hydrogen. The high-resolution
spectrum contains 12,565 lines, extending from 78.60 nm to 171.35 nm.

This extensive work is divided into 165 sections covering approximately 0.6 nm each.

Our graphs, which show findings with only two significant figures, can never provide such a
level of detail. It means that we can only plot so many separate lines before they start
repeating the same rounded value. If we want to get such a high-resolution spectrum with
our total energy equation, we have to solve the equation numerically with the required
precision. As a result, we’ll have a very extensive list of lines similar to the atlas of Roncin
and Launay above.
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Figure 17
Emission spectrum of molecular hydrogen from 0.617 nm to 185 nm (acceleration was set to a = 7 1023 [:"—2] )
The spectrum range from 78.60 nm to 171.35 nm is approximately delimited by the two thick
green lines in Fig. 17.
Even with our restricted resolution graph of only 300 spectral lines, the total energy
calculation predicts around 150 lines in that range.
3. The four classical emission lines of a hydrogen “lamp” that are widely published are the

spectral lines at the following wavelengths: 410 nm, 434 nm, 486 nm, and 656 nm. In Fig. 18
we have a graph of 250 spectral lines ranging from 5.18 nm to 1290 nm. This is a contour or
level graph of wavelength with respect to velocity and distance.

The four hydrogen emission lines are represented by thick black lines on the graph, with their

wavelengths displayed in meters in the box below the graph. The logarithmic energy law with
particle’s distance is evident. Despite the limited graphic resolution, numerous additional lines
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are anticipated within the wavelength range. Additional lines or line splitting can be detected
due to alterations in the electrodynamic environment, such as the Zeeman and Stark effects.

| L

| I IIINNHHWW’Wl

il |

8.x10

Il

4.x10°

2.x 10

: A (L | uﬂh
0 1.x10°8 2.x10°% 3.x10°% 4.x10°8 5.x10°8 6.x10°% 7.x 1078 8.x10°% 9.x10°%
3
—— 0.00000129 —— 0.00000128 —— 0.00000127 —— 0.00000126 —— 0.00000125 —— 0.00000124 —— 0.00000123 —— 0.00000122
—— 0.00000121 —— 0.00000120 0.00000119 —— 0.00000118 —— 0.00000117 —— 0.00000116 —— 0.00000115 —— 0.00000114
—— 0.00000113 —— 0.00000112 0.00000111 —— 0.00000110 —— 0.00000109 —— 0.00000108 —— 0.00000107 —— 0.00000106
—— 0.00000105 —— 0.00000104 —— 0.00000103 —— 0.00000102 —— 0.00000101 —— 0.00000100 —— 995107 —— 98910~
—— 984107 —— 979107 —— 974107 —— 969107 —— 963107 —— 958107 —— 953107 —— 948107
——gagg! ——98glg’ ——9nie’ —927107 —9}W! —9ip! —9p’ — 906107
——9utioc? —— 896107 ——gsilg? ——gsoi0) ——8ii07 ——apie? ——agoio? —— 865007
—— 860107 —— 855107 —— 850107 —— 844107 —— 839107 —— 834107 —— 829107 — 824107
—— 818107 —— 813107 —— 808107 —— 803107 —— 798107 —— 793107 —— 787107 —— 782107
— 777107 —— 12107 —— 767167 —— 761007 —— 756107 —— 7151107 —— 746167 —— 741107
— 736107 —— 730107 ‘—— 7250067 —— 220007 —— 745107 —— 740107 —— TPAN’ —— 699107
—— 694107 —— 689107 —— 684107 —— 679107 —— 673107 —— 668107 —— 663107 == 65810
— 653107 —— 647107 ——6a2107 —— 630! ——632107 —— 627007 —— 622107 — 6a6107
— 611107 —— 606107 —— 601107 —— 596107 —— 591107 —— 585107 —— 580107 575107
— 530107 —— 5i65107 ——s50107 —— 554407 ——Sa9n0? ——Saate? —— 539107 — 534i0]
— 528107 523107 —— 518107 —— 513107 —— 508107 —— 502107 —— 497107 —— 492107
— 487107 —— 482107 —— 477107 —— 471107 —— 466107 —— 461107 —— 456107 —— 45110~
—— 445107 —— 440107 ===435107 —— 430107 —— 425107 —— 420107 —— 414107 === 409107
—— 404107 —— 399107 —— 394107 —— 388107 —— 383107 —— 378107 —— 373107 —— 368107
= 363107 35707 —— 352007 347107 —— JATN07 —— 337107 —— 332107 32610
— 321907 —— 36107 ——sanie? ——sweae? —— 300307 ——295007 ~—— 290107 —— 23510
— 230107 275107 —— 269107 —— 264107 259107 —— 254107 —— 249107 —— 243107
——238107 ~——233107 ~——228107 ——233107 ——218107 ——213107 ~—— 207107 —— 20210’
— 1971’ — ro2107 —— 186107 —— 181307 —— 176107 ——pgnie? —— vee1e? —— porpo?
—— 155107 —— 150107 —— 145107 —— 140107 —— 135107 —— 129107 —— 124107 —— 11910~
— 114107 —— 109107 —— 104107 ——98410° ——93210®° ——s8s8110® —— 829108 —— 77710°
—72510°% ——67310° ——62210° ——57010° ——51810°% ——46610° — 41410°%° ——36310°
—31110° ——25910° ——20710% ——15510% ——10410° —— 51810
Figure 18

Emission spectrum of hydrogen from 5.18 nm to 1290 nm showing the four typical lines at approximately 410 nm, 434 nm, 486 nm,
and 656 nm (acceleration was set to a = 1023 [sz] )

The three scenarios discussed above provide substantial experimental support that the new
atom model can explain various physical properties of particles and elements, as well as
anticipate the results of electrodynamic interactions in ways that prior models could never
do.

The EMR absorption or emission can be determined by the total energy equation (5).

Analyzing the Values of the Terms of the Total Energy Equation

The total energy of a system of charges is determined by its electrodynamic interaction. This energy
is calculated using a combination of motion variables such as relative distance, velocity, and
acceleration. Many combinations of these three variables can result in the same energy
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magnitude. The example that follows displays only one of the possible combinations for each of the
spectral lines used in the calculations. As an example, let's graph the spectral lines of the typical
four lines of hydrogen emission as shown in Fig. 19. This is a contour or level graph of frequency
with respect to distance and acceleration. The box below the graph displays the frequency values
in Hz.
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— 98710 —— 98110 — 97510 — 96910 — 96410"* — 95810 — 95210"
—— 94610 —— 94010 —— 93410 —— 92810 —— 92210 —— 9.1610** —— 9.1010**
— 90410 — 89810'* — 89210 —/ 88610* — 88110 — 87510 — 86910™
— 86310 — 85710 — 85110* —/ 84510 —/ 83910!* —/ 83310!* — 82710"
— §2110* = 8.1510!* — 8.0910* — 80310* — 79810 — 79210 — 73610
— 78010 — 77410 — 76810* — 76210"* — 75610* — 75010 — 74410"*
—— 73810 = 73210 — 72610" 72010 —— 71510 —— 70910 —— 70310*
—— 69710 == 69110"* —— 68510 —— 6.7910** —— 6.7310** —— 66710** —— 66110*
—— 65510 —— 64910 —— 64310 —— 63710 —— 63210 —— 62610'* == 62010"*
— 6.1410"* —— 6.0810'* —— 6.0210"* —— 59610 —— 59010 —— 58410 —— 57810™
— 57210 — 56610 —— 56010 —— 55410 —— 54910 —— 54310"* — 53710%
— 53110 — 52510 — 5.1910!* — 5.1310"* — 50710!* — 50110!* —/ 49510!*
— 48910 — 48310 — 47710"* — 47110 — 46610 = 46010 — 45410"
— 44810 — 44210 — 43610 — 43010 — 42410 — 41810 — 4.1210*
— 40610* — 40010* — 39410* —/ 3.8910!* — 38310!* — 37710!* /™ 3.7110"*
— 36510 — 35910!* — 35310* —/ 34710* /™ 34110 —/ 33510 —/ 32910
— 32310* = 31710 — 3.1110* — 3.0610* — 3.0010* — 29410 — 28810
— 28210 = 27610* — 27010* — 26410'* — 25810!* — 25210!* — 24610"
— 24010 — 23410 — 22810!* — 22310} —/ 21710 —/ 2.1110!"* —/ 20510"
—_— 19910 — 19310!* — 18710!* — 18110} — 17510!* — 16910 — 16310%
— 15710 = 15110* — 14510 /™ 14010!* /™ 13410!* /™ 12810!* /™ 12210"*
— 11610 — 1.1010"* — 10410 — 98010!* — 92110!> — 86210 — 80210"*
— 74310!® — 68410!® — 62510!* — 56510!* — 50610'> — 44710* — 38810
— 32810'3 = 26910'3 = 2.1010'3 = 15010'3 — 91110
Figure 19

Emission spectrum of hydrogen from 9.11 10'?Hz to 1.19 10'5Hz, showing the four typical lines at approximately
(460, 620, 691, and 7.32) 10™Hz (velocity was set to v = 10° [%] )
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From Planck’s equation we get the frequency and energy of the four lines:
Line at 656 nm => f =45710[Hz] => E ~31071°[]]

Line at 434 nm => f =6.9110*[Hz] => E = 45107 []]

[Hz]
Line at 486 nm => f =6.17 10 [Hz] => E ~ 410719 []]
[Hz]
Line at 410 nm => f =7.3110"[Hz] => E =~ 4.81071°[]]
The four thick black lines on the graph correspond approximately to the frequencies above.

We'll choose a specific distance on the graph, say r = 6 1078[m], to read the acceleration
corresponding to the four black spectral lines in order to calculate the total energy and the value of
each term that makes it, that is, the potential energy, the kinetic energy depending on velocity, and
the kinetic energy depending on acceleration.

1) Approximate frequency for line at 656 nm => f ~ 4.60 10'* [Hz], for a = 1.98 1023[?2]
The total energy: E = kq,q, (1 1) — M(l — l) cp? — %(ln(n) —In(r)) - a=3.031071°[/]

roor ¢z \r 1

The terms of the total energy equation:

1 1
U= kq1q2 (; - ;) - _153 10_20 U]
L

kq1q; (1 1)
K=-—=(-—=)v*=-17010"%
2 \r n v U]
2kqqiq ~
Erqqa = — 621 2 (In(r;) — In(r))a = 3.19 10729 [J]

2) Approximate frequency for line at 486 nm => f =~ 6.20 10'* [Hz], for a = 2.64 1023[522]

The total energy: E = kq,q, (1 1) — M(l — i) cp? — Zkz—;qz(ln(ri) —In(r)) -a=4.1010"1°[/]

r r_L ¢z \r 1
The terms U and K don’t change.

2kq1q;
C2

3) Approximate frequency for line at 434 nm => f =~ 6.91 10'* [Hz], for a = 2.93 1023[522]

(In(ry) — In(r))a = 4.25 1077 [J]

Erga =

The total energy: E = kq,q, (1 1) — Kadz (l — i) cp? — Zkz—;qz (In(r;) —In(r)) - a = 4.57 10719[]]

r r_L ¢z \r 1
The terms U and K don’t change.

2kq19;
c2

Ergq = (In(ry) = In(r))a = 4.72 1072 []]

4) Approximate frequency for line at 410nm => f ~ 7.32 10%* [Hz], for a = 3.10 1023[522]

The total energy: E = kq1q, (1 1) _ ks (1 — l) ‘v — % (In(r;) —In(r)) - a = 4.84 10719[]]

roor ¢z \r 7

The terms U and K don’t change.
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2kq1q;
c2

Erqgqa = — (In(ry) — In(r))a = 4.99 10719 [J]

For this particular situation, and because we are working with electromagnetic radiation, it is clear
that the radiation energy term provides the system's overall energy.

Nuclear Energy Emission and Absorption
Nuclear energy is in the high-frequency band of the electromagnetic spectrum, and nuclear spectral
lines can be detected using highly specialized semiconductor detectors.

It is obvious that the total energy equation (5) can also be used to calculate nuclear energy
emission/absorption. The result is always determined by the electromagnetic interactions among
charges.

In the paper "Negative Mass and Negative Refractive Index in Atom Nuclei — Nuclear WWave Equation
— Gravitational and Inertial Control" [10], we computed nuclear frequencies (energy levels) using a
different approach based on the Fast Fourier Transform. Although the computations are for the
element aluminum, they demonstrate an alternative approach to determining energy emission or
absorption.

Furthermore, in that work, a nuclear wave function was developed, which accounts for nuclear
frequency (energy) emission or absorption in the aluminum element and suggests some emission
lines may be nuclear in origin.

A more fundamental and general wave function is developed for the new atom model in the
final phase of the present study, which will provide us with detailed energy information based on
electromagnetic interactions across diverse environments.

The Electromagnetic Field of the New Atomic Model
As of yet, the only mathematical equations we have are some with fairly poor physical properties.
As previously mentioned, the charge value of the atom (elementary toroidal charge fiber helix) is

either +e/3 or -e/3, where e is the electron charge. With a surface charge density of ¢ = %, this
charge is uniformly distributed on the fiber surface.

We'll use the Universal Electrodynamic Force to determine the EMF for the modern atomic model
discussed in this paper. The electromagnetic field generated by the relative motion of two charges
is defined by this force. The research Nuclear Fusion Enhanced by Negative Mass — A Proposed
Method and Device — (Part 1) provides a brief explanation of the Universal Force terms.

The Universal Electrodynamic Force [10] in vectorial form is:

7= Ny e 2
u 4mg % 4me % (11)
(7)° (7)°
Where § = g and 7,7,d, are the relative position, velocity, and acceleration between the two
charges.
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In general, velocity and acceleration may not point in the same direction. Let’s define their angles
with respect to the vector 7.

0: angle between 7 and ¥
a: angle between 7 and a

The motion variables we are going to use in the Universal Force are those given in Egs. (2) by vector
7 and its derivatives.

The Universal Force with velocity and acceleration projected in the direction of # is:

((1 - 82)r+26—2r(d-f’))

> kaqiq,
Ro==3 7
r (1 — B2 sin?(wpt))2
1-p%» ((Bzrz cos?(wpt) + —rz(fz- F)> r— Brcos(wpt) - 25 On) cosc(wht) - Z—z (a- F))
- 7
r3 (1 — B2 sin? (wht))%
Where: r = [|7]; v = ||7|; 8 = Il 1 = Coulomb constant.

Cc

We may calculate the EMF by making g, the test charge. The charge g, will be replaced by an
element of the helix surface charge dq;. The differential field caused by this element of helix
charge is:
dE, 40
Zu r
P Pn
_ g2y + 2Tz 7
k day <(1 B )r+c2 (a r))

r(1 — p? sinz(mht))%

c c?

(1-8% <<[32r2 cos?(wpt) + rz(f—zf)> r — Br3 cos(wpt) - v-cos(@pt) 13 @@a- F))

3 7
r3(1 — B? sin?(wyt))2
This field equation can be expressed concisely as follows:
d@p(r,t) = ¢pdqp  (12)
With:
, ((1—32)7‘*‘?—;(5'7)) (1—B2)<([>’2r2 cosz(wht)+—rzg'?))r—ﬁr3 cos(wht)~—V'C05£wht)—2—z(a’-?)>
bn = 7 — 7 (13)
r(1—B2 sin?2(wpt))2 r3(1-B2 sinZ(wpt))2
The surface charge density of the helix is o = %, dq = odS = oanf|d7|, where |df| is the differential

length of the helix, which is the same as |d7|, then dq = o2nry|d7|. However, we can write ||d7|| =
|7l dt, so that:

dqg = aanf”?” dt (14)
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The total surface charge density is given by the total helix charge divided by the helix surface, o =
52, where the helix surface is S, = 2mryL = 2nry2nR = 4n2rfR, SO 0= —2 (15). Note that due to
h

41‘[2TfR

the small helix radius, the total helix length is L = 2nR. Replacing (15) and (14) in (12), the differential

field becomes:

Figure 20
Electromagnetic field of the new atomic model (not in
scale)

(not in scale) is shown in Fig. 20.

dPn(r,t) = dp o= [FldLF  (16)

The integration along the total number of helix periods

required to complete a torus turn, which is equal to

the time for one torus period, or T = 2 yields the

(I)R’
total EMF:

2m
- wg Q 5
rt) = -—— - |r|dtT
G0 = [T, 5 1

Since E;(r,t) = ¢,0Q represents the helix's EMF, the
final total electromagnetic field equation for the
new atomic model is as follows:

2T

(D) =1 [TED[F|de F@©)  (7)

A graph of the electromagnetic field of the new atom
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Magnitude of the Electromagnetic Field of the New Atomic Model

The magnitude of the new atom's electromagnetic field

Coordinates of the | Field magnitudes for
evaluation point P ), =2 0y,
P=(p'\_.p"_.p:) [m] [|$I| |l

m
(0.0.0) 2.4510"
(3.810713,0.0) 1.86 10%°
(—3.8107%,0.0) 8.5310%
(0.3.8107,0) 1.1 10%

(0. —3.81075.0) 110*
(0.0.3.8107 %) 8.8910*°
(0.0, —3.8107 %) 1.7410"
(0,0.7.6107 1) 1.74 10"
(0.0.38107 ") 9.4810"
(0.0.1071%) 8.68 10"
(7.6107",0.0) 4.4410"
(38107%,0.0) 1.56 10%°
(107%°,0.0) 1.7210"
(0,7.6107,0) 7.110%
(0.38107%,0) 1.6510*°
(0.107%,0) 3.210"

Figure 21

was evaluated at various distances

The magnitude of the field calculated by Eq. (17)
requires a certain amount of computing power. To
make the work easier on the computer, the integral
was numerically calculated with a "medium"
resolution, which provides a rough approximation of
the EMF magnitude.

Figure 21 depicts the calculation of field magnitudes
at several locations. The origin of coordinates is both
the central point of the torus circumference (x-y
plane) and the evaluation point P.

The field magnitude has been calculated at diverse
locations in the x, y, and z directions, with z being the
axis perpendicular to the torus. As mentioned before,
the values are rough approximations and subject to
distance and symmetrical mismatches.

If we look at the two rows before the last one, it is
clear that the field cannot be stronger at longer
distances.

The integration approximation also yields to a lack of
symmetry in field magnitudes on one axis and for
opposite directions, as can be seen in the table of Fig.
21.

Nonetheless, and despite the limited computer

capabilities available, we may have some notion of the vast magnitude of the electromagnetic field
generated by the new atom model.

Derivation of the Real-Valued Wave Function of the New Atom Model
We have previously derived the new atom's electromagnetic field, which is described in Eq. 17. We
can build a more general EMF equation that is valid for any time t.

N t S ~
Pu(rt) =7 [y En(r, ) [Fldt 7(2)

(18)

Two wave functions will be derived from the EMF equation (18):

1. A homogeneous wave function (no external field applied to the atom)
2. A wave function by considering the action of an external EMF acting on the atom

Homogeneous Wave Function of the New Atomic Model (no external EMF applied to the

atom)

The total derivative of Eq. (18) is:
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1

df, =1 (( N (:7 E,(r, t)) F(O)dt — L E,(r, t)) FO)dr + <(Eh (r,OF @) — ZE,(r, t)) P(0) +

( [L E(r, 07 (Odt — Eo(r, t)) (68(®) + (1) sin(6(1)) ff)(t))) dt) (19)

To simplify the derivation method and avoid writing long equations, the resulting derivative functions
will be specified merely as A(7,t) and B(7#, t).

The derivative of (19) with respect to r will give a certain function A(#, t), that is: % (5,1) = A(#,t).
Now we take the time derivative of A(#,t): %(A(F, t)) = 5— (CDh) (20)
The time derivative of (19) will give a certain function B(7#,t), that is: % (511) = B(7,t).

Now we take the derivative of B(#, t)with respect to r: — (B(r ) = — (d)h) (21)

Since we are working with a finite-size particle, our base equation will not exhibit any discontinuity.
Therefore, we can equate Eq. (20) with Eq. (21), which gives us:

t

F(t) - diff (B, (r. 1), 1) = (6()% + <'>(z)2sin(e(r))2)-J E,(r.t) #(t) df — (i~(t))2-J [% Eh(r,r))%(f) def‘(t) + [ 2(1) E,(r.f) — [M—émj-
0

y= (1) #(1)
0

‘ ‘ b(r) (1) sin(6(1))
7(t)

26(s) sin(6(1))

fEh(r, 1) #(t) dt — Ep(r)zshl(e(t))-cos(e(r))-J E (rt) (1) dr [B(r) + 0 E (1) + [2»()(t)-é(r)-cos(9(t)) - + 6(1)

0 0
t

-sin(6(#)) J J E,(r.t) #(1) dt

0

o(1)=0

(22)

It's important to distinguish between the polar angle 6(t) and the angle 6 between the vectors 7
and v. The toroidal helix's central axis is on the xy plane, and because the helix has an extremely

small radius, we have 6(t) = % In contrast, the azimuthal angle ¢(t) = wrt has two derivatives:
d(t) = wg and $(t) = 0. Then, our equation (22) reduces to:

0

t t

E,(r1) #(t) dt — (i‘(z))2<[ (% E,(r r)]-m) erzﬁ(r) §e
0

2:® 0, F(1)

R
i 0T T

y= i*(t)-%(Eh(r,r))—(O)R)

J E,(r.1) (1) dt]&(f) =0
0

(23)

Applying the divergence to Eq. (23) gives us the integro-differential wave function of the new
atom:

W(r, 0 = = (E(r, t))—;(—g) ((a E,(r, t))r(t))dt—r(t) X ((%Eh(r,t)>r'(t)>dt—

Bkis (o) o) e+ (o) - 20 H0)e =0 @

2 1(t)
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Non-homogeneous Wave Function of the New Atomic Model (external EMF applied to the
atom)
For this derivation, we'll assume that the atom is affected by an external electromagnetic field

Ee(r, t). The interaction between the atomic self EMF and the external EMF is given by applying
Newton's second law, which after some little algebra results in:

Pt =7 [, Ea(r O[F|dt #(t) = Eo(rt)  (25)

Following the same derivation technique as for the homogeneous wave function, we arrive at the
final integro-differential wave function of the new atom when subjected to external
electromagnetic fields:

SOy, ( By (r, t))r(t)dt—r(t)f ( B, (r, t)) ( E, (r, t))r(t)dt+

(t)

1 92 R t 5 0 7(t) 03
> 9ron Eh(r t) — 0 fO E,(r,t)7(t)dt +—Eh(r, t) = - 33 E (r,t) — r(t) E (r,t) —
ws 0 1 93 r(t) 92 r(t) a
R — —
2r(t) arE (r,t) 27(t) Or at> E"’(T' t) = 27(t)2 aratE (, ) atzE (r,0) - 7#(t)? atE ) —
(*)R

2LE(rt)  (26)

The behavior of Mother Nature, or the real world, is based on real-valued measurements rather than
complex numbers. Imaginary numbers do not represent the real physical universe.

The new atom model developed in this study, with a finite size, elastic properties, and a self-
electromagnetic field that extends to infinity, cannot have an imaginary wave function like
Schrédinger's, but must instead have a real-valued wave function.

The new atomic model's wave functions, given by Eq. (24) and Eq. (26), contain the Volterra integral,
serving as a fundamental demonstration of "causality" for a novel atomic model in the real physical
world.

Eq. (24) defines the new atomic model's real-valued wave function.

The solution to the atomic integro-differential equations will be pending until | have time to devote
to them, which is not possible at the time of writing.

You are welcome to try to find the solution to both wave functions. If you get it before | do, | kindly
ask you to share your results in order to be published here with the due credits. As an additional
recognition for your effort, you will be a member of the Guests of Honor section of the website.

As a closure of the present study, we can say that the mathematical model that fully describes the
new atomic theory is thus given by four equations: vector # from Egs. (2), Eq. (17), Eq. (24), and
Eq. (26).
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Conclusions

The new atomic model is based on the electron morphology theory that originated from the
extensive experimental results from Compton, which was later extended and improved by Bostick,
one of his students and a great experimentalist.

It has been demonstrated that experimental results validate the new atomic model proposed in this
paper.

The atom model developed in the current study has dimensions and finite energy; it is not a "point
particle" with infinite energy.

This modern atomic model explains all subatomic particles discovered up to now and can predict
new particles still to be discovered.

It was demonstrated that the more than proven laws of electrodynamics fully accounted for the
development of the new atom model.

No obscure concepts based on randomness or the rejection of causality, as in quantum theory,
can be applied to make a real physical atom model.

It has been demonstrated that, up to now, there is no better atom model capable of providing true
physical explanations for the numerous physical properties of particles and elements than this new
one.

Clear proof was given about the physical origin of discrete energies from a finite-size, real-world
atom. There are no mysterious magic energy jumps as described in quantum theory.

It was demonstrated that the new atomic model clearly explains not only the cause of discrete or
“‘quantized” energies but also the origins of Planck's and Rydberg's constants.

Proof was given that the total energy equation predicts experimentally found spectral lines for
elements (wrongly named “atoms”), as well as new lines that have yet to be discovered.

The derivation of the atomic real-valued wave function demonstrates that a finite-size particle
cannot have an imaginary wave function like that developed by Schrédinger, which does not
describe a real physical world.
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