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Electron Orbiting Patterns and Associated Molecular
Formation

Dana George Cottrell

Abstract: In the independent-particle model, the nucleus of an atom consists of nucleons
moving about the center of mass in certain orbits. With this, molecular formation is
described by principles of quantum mechanics and the behavior of electrons in relation
to their nuclei. A lot of time has been spent on the measurement of angular momentum
of nuclear states than on the measurement of any other parameter of nuclear physics.1
However, these associated concepts leave a lot of holes when trying to explain molecular
formation. Basically, molecules are formed through covalent and ionic bonding. In
covalent bonding, atoms share electrons to achieve a stable electron configuration. lonic
bonding involves holding atoms together by an electrostatic force. The general belief is
that molecules are formed because the resulting arrangements are more stable than the
original atoms, and that stability is achieved when the outermost electron shells are full.
However, there is no clear explanation as to how the electrons move and how shell filling
creates a stable state. This article attempts to clarify these questions by deviating away
from the independent-particle model and assuming a symmetrical orthogonal
arrangement of protons and neutrons in the nucleus. Using this arrangement, an electron
orbiting model is developed whereby orbiting patterns group elements in accordance with
the Periodic Table. This theory is further strengthened when it is found that molecular
formation is directly related to magnetic fields produced by orbiting electrons, thus,
leading to covalent and ionic bonding. This changes the fundamental way of looking at
the nuclear model.
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INTRODUCTION

As outlined in a published article titled “An Orthogonal Mechanical Model of Stable Nuclei
21 7 it was shown that protons and neutrons are arranged in an orthogonal manner. Figure
1 is an example of an orthogonal structure in which the neon nucleons are symmetrically
arranged on the x, y and z axes.

Proton =

Neutron

Fig. 1: Neon 1oNe?® structure
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In that article, an electron orbiting arrangement on the orthogonal axes was
developed which adapted the mechanical models to the Periodic Table. A second article
published in 2022 ! demonstrated the commonality of orbiting electron schemes across
several Groups of the Periodic Table. A third article, titled “Electron Orbiting Patterns and
Associated Crystal Formation " expanded on the second article and demonstrated how a
crystal structure is formed based on magnetic fields produced from the orbiting electrons.
This article goes one step further and shows how molecular formation is based on a
combination of magnetic fields and ionic bonding.

Given the orthogonal arrangements, electrons orbit perpendicular to the x and y
axes, whereby the electrons on one side orbit in the opposite direction of those on the other
side for each axis. Each electron is connected to a nucleon on its respective axis by an
energy string (perhaps made up of photons). Figure 2 shows two quadrupoles rotating in
opposite directions on a single axis. For neon, there are two non-rotating monopoles, one
on each end of the axis. Using the right-hand rule (fingers pointing in the direction of the
electron flow and the thumb pointing in the direction of magnetic flow), one can visualize
magnetic fields flowing in the opposite direction on each side of the x-axis as shown by red
arrows.
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Fig. 2: The two quadrupoles of neon rotating in opposite directions on a single axis

As will be shown, this magnetic flow is key to the formation of molecules.

Figure 3 is a top view of four quadrupoles rotating and meshing together on two axes.
For this to work, electrons can’t be orbiting on the z-axis. The number of electrons are
limited to four on any given plane. The red arrows show the direction of the magnetic fields
produced by the orbiting electrons.
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Fig. 3: A top view of four quadrupoles rotating and meshing together on two axes

Figure 4 is another top view showing electron flow direction and the resulting
magnetic field.
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Fig. 4: Magnetic fields relative to the rotating electrons

MODEL DEVELOPMENT

The horizontal rows of the Periodic Table are called periods. Each vertical column (or Group)
in the Table makes up a related group of elements based on their chemical behavior. This
section will cover orbiting electron patterns using the Periodic Table as shown in Figure 5.
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Fig. 5: IUPAC 1! Periodic Table of the Elements (minus elements 57-71 and 89-103)

Figure 6 shows the electron orbit pattern for the Group 1 alkali metals; lithium,
sodium and potassium.

sLi 1Na 19K
Fig. 6: Electron orbit patterns for the first three Group 1 alkali metals

For lithium, there is one electron (monopole) next to two orbiting electrons opposite
each other (dipole) on the x-axis. For sodium, there are two quadrupoles orbiting on each
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side of the x-axis and the same pattern as lithium on the x-axis. For potassium, there are
four quadrupoles evenly spread out on the x and y axes with the lithium pattern on the x-
axis. As will be shown, this monopole and dipole pattern can be seen in the whole group
with the exception of hydrogen which has only one electron and rubidium which has an
electron orbiting pattern similar to the Group 17 elements. The dipole/monopole pattern

found in most of the elements of Group 1 could explain why the elements in this group have
common chemical characteristics.

To establish a reasonable scheme to demonstrate how orbiting patterns progress
through the Periods and down through the Groups of the Periodic Table, it’s best to think
in terms of balance, stability and symmetry. As a scheme is completed, one can use a
bootstrap method to go back over the Groups and Periods and adjust the orbiting patterns
to a best fit. This leads to an excellent understanding of how grouped elements relate to
each other and possibly how molecules are formed through covalent bonding.

To facilitate generating electron configurations and saving space, the following
nomenclature is used.

—a — X

Monopole Dipole Quadrapole
Fig. 7: Nomenclature used in Electron Configurations

For example, Figure 6 would look like that in Figure 8.
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Fig. 8: Lithium (sLi), sodium (11Na), and potassium (19K) configurations

Figure 9 shows the electron configurations for Group 1 elements lithium through
francium.
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Fig. 9: Electron configurations for lithium, sodium, potassium, rubidium, cesium, and
francium

Except for rubidium, notice the symmetrical arrangement of the quadrupoles in each
element of Group 1 along with the lithium configuration (dipole and monopole). For the
sake of consistency, one may conceive that the z monopole and one of the y monopoles of
rubidium could form a dipole on the x-axis. A monopole is placed on the z-axis for rubidium,
cesium and francium. It was found that in the higher elements, monopoles exist on the z-
axis. When going through various schemes and generating electron configurations, it was
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found that when a quadrupole and a dipole or a quadrupole and a quadrupole are next to
each other, a monopole is required on that side of the axis.

The next group of interest is the Inert or Nobel gases (Group 18) as shown in Figures
10a & b. (Note: Beginning with xenon, monopoles appear on the z axis.)
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Fig. 10a: Group 18 configurations for helium through argon
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Fig. 10b: Group 18 configurations for krypton through oganesson

The symmetrical relationships of the quadrupoles along with the monopoles
demonstrate chemical stability. In atomic chemistry, magic numbers refer to the total
number of electrons in completely filled electron shells, which results in unusually stable
configurations. The recognized numbers are 2, 10, 18, 36, 54, and 86 the atomic numbers

of the Nobel gases. Oganesson is a synthetic element that is a Nobel gas. Its atomic number,
118, should be added to the magic number list.

A quantum mechanical system of particles confined spatially will take on certain
discrete values of energy, called energy levels. Given the configurations in Group 18, each
electron rotation along one axis has the same energy level as its counterpart. Using the
right-hand rule where rotating electrons generate a magnetic field, and the energy level for
each axis being the same due to the symmetrical arrangements, the interaction of the four
fields would in essence cancel each other. Magnetic moments that align in opposite
directions whereby the resulting magnetization is zero is called antiferromagnetism and
could explain why the gases are inert. This hints at the possibility that magnetic fields play
a role in combining elements into molecules.

The key word here is stability. As stated earlier, The general belief is that molecules
are formed because the resulting arrangements are more stable than the original atoms,
and that stability is achieved when the outermost electron shells are full. The pattern in

Figure 11 shows the development of electron configurations for Groups 2 through 18 for
Period 2.

Group 2 13 14 15 16 17 18

Period2 @— |—e® o—X — X —e X |— o=X |—e X X —X X—eo

Fig. 11: Electron configurations for Groups 2 through 18 for Period 2.

Leveraging off the stability and symmetry of the atomic structures of the Nobel
gases, one can go one step further and show how magnetic fields play a major role in the
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formation of molecules. Oxygen (atomic number 8) is found in Group 16 as shown in Figure
1.

Figure 12 shows the formation of O,. The electron configuration on the left shows a
resulting dipole moment as the quadrupole rotates in the opposite direction of the dipole.
Just as a magnetic field will bend a stream of electrons in a cathode ray tube, the force of
the magnetic field produced by the resulting dipole moment exceeds the binding energy of
two electrons in a nearby oxygen atom and draws them to itself and forms a complementary
quadrupole. This process is referred to as covalence, the sharing of electrons. Both atoms
form a symmetrical arrangement like that of the Nobel atoms whereby the magnetic fields
cancel each other. The positive and negative states of each atom create an ionic bond.
Thus, the molecule becomes stable in a minimum reactive state.

o—X |—eo o—| | —o —X X-—o
Figure 12: O, formation

Figure 13 shows the electron configurations for Group 17 elements fluorine through
astatine. If hydrogen is added to the atoms in this group, the electron from the hydrogen
atom would be attracted to these elements. Thus, the electron configuration would match
those of Group 18 (See Figure 10). For example, the HCl molecule would look like that in

Figure 14. The addition of the electron as a monopole allows for two quadrupoles on the x-
axis.
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Figure 13: Group 17 electron configurations for fluorine through astatine

hydrogen  electromagnetic chlorine
proton energy string atom
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Figure 14: HCl molecule

The electron configuration of the chlorine atom is like the argon pattern as shown in
Figure 10. Given this configuration, one might speculate that the crystal structure of this
molecule would be a face centered cubic, the same crystal structure found in the inert or
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Nobel elements (Group 18). Indeed, HCl does have a cubic lattice structure. Likewise,
adding a hydrogen atom to the other Group 17 elements may result in cubic structures.

Selecting another Group 1 element such as sodium and combining it with chlorine
would result in NaCl as shown in Figure 15. The monopole electron of sodium moves to the
chlorine atom which takes the form on the right and mimics the electron configuration of
the inert element argon. The dipole of sodium moves to the monopole positions and mimics
the electron configuration of the inert element neon.

Na
—X X-eo XX XX-e

cl

Figure 15: The formation of NaCl

An interesting pattern is seen as Group 1 elements combine with Group 17 elements.
The resulting electron configurations are like the electron structures of the Nobel or Group
18 elements. As with Group 17, combining Group 1 with Group 16 elements results in a
similar pattern. For example, to form hydrogen sulfide (H.S), as shown in Figure 16, an
electron from each of the two hydrogen atoms changes the dipole in the sulfur configuration
to a quadrupole. The resulting configuration is like the argon pattern as shown in Figure 10.
The magnetic fields cancel each other to put H;S in a minimum reactive state. The hydrogen
atoms form an ionic bond with sulfur. One could speculate that the proton connects to the

monopole electrons by an electromagnetic energy string, like the energy string that
connects orbiting electrons to an atom.

sulfur atom hydrogen electromagnetic sulfur atom
proton energy string /
& XX XI —o ® o XX XX —@

Figure 16: The formation of hydrogen sulfide.

Figure 17 shows the electron configurations for Group 2 (beryllium through radium,
Periods 2-7).
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Fig. 17: Group 2 electron configurations for beryllium through radium
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Figure 18 shows how calcium shares a dipole with oxygen. The resulting electron
configurations for CaO are shown on the right side of Figure 18. The electron configuration
of calcium becomes like that of the Nobel gas argon, and the oxygen configuration becomes
like that of the Nobel gas neon.

«f NV
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Figure 18: The molecular formation of CaO

Another calcium reaction is where the two electrons of the calcium dipole each
combine with two iodine atoms (Group 17) to form Cal,. The electron configurations of each
of the iodine atoms are like the Nobel gas xenon (See Figure 10b). As in the CaO molecule
shown in Figure 18, the electron configuration of calcium is like that of argon.

The above examples show combinations of either even or odd atomic numbers. The
next example shows the combination of an odd atomic number with an even atomic number.
Figure 19 shows the formation of nitrogen monoxide (oxygen an even atomic number and
nitrogen an odd atomic number). The dipole of oxygen combines with nitrogen to form the
atomic structures of NO. The monopole of nitrogen is an unpaired electron which is typical
of odd atomic numbers. One could conceive that the oxygen atom takes the dipole from
nitrogen and leaves nitrogen with two dipoles rather than two quadrupoles.

Figure 19: The molecular formation of NO

The following is an example of a larger molecule (sulfuric acid, H,504). Basically, the
acid is formed by adding water to SO;. As shown in Figure 20, the sulfur atom (with sixteen
electrons) gives up 3 dipoles to three oxygen atoms. The sulfur atom takes on a positive
state and an electron configuration like that of neon. Each of the oxygen atoms takes on a
negative state and an electron configuration pattern like that of neon.

S SO @) 0O+2

— XX X|—o —X X—eo o—X | —o —X X—o
Figure 20: The formation of sulfur trioxide

The resulting SO; molecular structure is shown in Figure 21, where the sulfur atom
has six less electrons and each of the oxygen atoms have gained two electrons.

Vol. 14 No. 02 (2026): European Journal of Applied Sciences Page | 131



Scholar Publishing

e 2\
{ +2 |
\O*¢)

(0%

N

/

.

s

\ /
4

7
)

(0+2)
\\77_/,’
Figure 21: SOs; Molecular Structure

For water, the oxygen atom borrows the electrons from the two hydrogen atoms to
form another neon electron configuration. Combing the water molecule with the SO3
molecule results in the pattern shown in Figure 22. The two hydrogen atoms form a
combination of ionic and EM bond to the resulting molecular structure. One could easily
speculate that the two hydrogen atoms remain with the original oxygen atom.
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Figure 22: H,S04Molecular Structure

SUMMARY

In covalent bonding, atoms share electrons to achieve a stable electron configuration. The
general belief is that molecules are formed because the resulting arrangements are more
stable than the original atoms. Whether dealing with the independent-particle model or the
with an orthogonal mechanical model, one can agree that the key word in the formation of
molecules is stability. The independent particle model doesn’t explain how electron
configurations are set up to exchange electrons using magnetic fields. Nor does the shell
filling routines group elements in accordance to the Periodic Table. The orthogonal
mechanical model is a structure that allows electron orbiting patterns to group elements in
accordance to the Periodic Table. Taking into consideration the magnetic fields produced
from electron orbits and associated antiferromagnetism, molecular formations seem to take
on patterns similar to the Nobel gases and thus, exist in a low reactive state. The nucleon
arrangements along with the electron orbiting patterns and associated molecular structures
go hand-in-hand and opens the door for pushing the understanding of nuclear physics beyond
the standard mode (BSM).
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