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Abstract  
The Conventional Science approach to atomic structure, as represented by the Standard Model and Quantum Physics, 
is based upon the orbital model for the atom: viz. a positively charged nucleus surrounded by electrons moving in 
ΨǎǇŘŦΩ ƻǊōƛǘŀƭǎ ŀǎ ǎǇƛƴƴƛƴƎ ǇŀǊǘƛŎƭŜǎ ŀƴŘκƻǊ ǿŀǾŜǎ ŀs embodied in 5ƛǊŀŎΩǎ wave equation. Although the orbital model 
has  been transformed from Bohr model into its current stochastic quantum form, the orbital concept has not been 
seriously challengeŘ ǎƛƴŎŜ ¢ƘƻƳǇǎƻƴΩǎ ƴŜōǳƭŀǊ ŀƴŘ ǇƭǳƳ ǇǳŘŘƛƴƎ ƳƻŘŜƭǎ ǿŜǊŜ Ǉǳǘ ŀǎƛŘŜ ƛƴ ŘŜŦŜǊŜƴŎŜ ǘƻ wǳǘƘŜǊŦƻǊŘΩǎ 
ƴǳŎƭŜŀǊ ƳƻŘŜƭ ƛƴ ǘƘŜ ŜŀǊƭȅ мфллΩǎ; and yet ever since it has underpinned the thrust of Physics research and theory. 

The approach taken by this paper has been to consider how concentrations of energy could combine to form quarks, 
nucleons and atoms. The resulting model strongly correlates the atomic structure of elements in the Periodic Table to 
their physical and chemical characteristics. It also provides an explanation for different allotropic forms of elements 
and their various bonding geometries as well as for phenomena that the orbital model fails to explain such as beta 
decay, electron capture, electron-positron annihilation and the ionization process during plasma formation. Peripheral 
topics such as EMR, electricity and Gravity are also addressed (see the appendices) to add depth to the challenge. 

ΨChallenging the orbital model of the atomΩ is not a critique of the orbital model, highlighting its discrepancies and 
problems: instead it explores the possibilities of an alternative model, which, due to its energy-centric emphasis, has 
ōŜŜƴ ŘǳōōŜŘ ΨEnergy to MatterΩ όƻǊ E2M). E2M provides pragmatic, logically consistent explanations of physical 
phenomena and challenges the unquestioning pursuit of a problematic, complex and possibly flawed orbital model. 

 

Electrons and Positrons  
A toroidal ring model for electrons was first proposed by Alfred Lauck Parson in 1915. Originally known as the Parson 
magneton or magnetic electron, similar models have since been referred to as a plasmoid ring, vortex ring, and 
helicon ring. Since 1997 there have been numerous papers, articles and videos related to torus models of electrons 
and photons: a representative sample of these models is shown in figure 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1:  Examples of Electron/Positron Torus Models 

 

The torus graphic for an electron shown right has been taken 
from a Simple Universe® video. The Simple Universe 
(www.thesimpleuniverse.com). considers that that the 
elementary particles are strand particles (the equivalent of E2M 
toroidal particles), and that an electromagnetic field consists of 
helical strand particles breaking free from the elementary 
particles. This is an attractive feasible concept, but implies more 
structure within elementary particles than that assumed by E2M. 

Should the Simple Universe explanation prove to be correct, it 
would further extend the E2M model. 

Robin Pike has placed a video of the electron model at 

http://www.thesimpleuniverse.com/
https://www.youtube.com/watch?v=4cR4idek1Uo
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E2M considers that energy sources consist of concentrated energy in a toroidal form, flowing around the major radius 
(R or re in figure 1) with a flow component in the minor radius (r) direction to create a swirling, twisting flow pattern. 
Paralleling the energy flow within the torus is less dense field of electromagnetic energy field around the torus and 
spiralling through the central hole of the torus to generate what we identify as electric and magnetic fields.   

The up/down component of the external electromagnetic field providŜǎ ǘƘŜ ŦƛŜƭŘΩǎ bƻǊǘƘκ{ƻǳǘƘ ƳŀƎƴŜǘƛŎ ƻǊƛŜƴǘŀǘƛƻƴ, 
with the North Pole defined by the divergent energy flow and the South by the convergent flow. The circular flow 
component of the electromagnetic field around the North/South axis provides the electrical characteristics of the 
energy source: the convention assumed is clockwise for the positive pole and anti-clockwise for the negative when 
looking from outside towards the torus along its North-South axis.  

The electromagnetic field orientation of the electromagnetic energy defines the chirality (or helicity) of the tori. The 
convention adopted is that a N- (North-Negative) pole or a corresponding S+ (South-Positive) pole defines an electron, 
and that a N+ or S- pole an positron, as shown in figure 2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As in figure 2, it is represented by a green torus, with the electromagnetic field shown as a nominal encompassing to 
torus, with its positive electric field side indicated by blue highlighting and the negative side by red.  

 

 

Concentrated Energ y Sources  
Concentrated Energy Sources (CESs) are considered to be a primary energy source that represents the most 
fundamental energy source from which matter is derived: they are the E2M equivalent of Preons. As for electrons and 
positrons, CESs are considered to consist of a central torus of concentrated energy surrounded by a swirling electro-
magnetic field. As for electrons and positrons, CESs can have different chirality. They are represented by a yellow 
torus (see figure 3) to distinguish them from electrons and positrons (green torus).  

Figure 2:  Electron and Positron Electromagnetic Field Patterns  
 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

https://en.wikipedia.org/wiki/Preon
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Figure 3:  CES  
 

The rest mass of a CES is in the order of 52 MeV/c2, which in energy terms means 
that it contains about 100 times more energy than an electron (or positron), which 
has a rest mass of 0.511 MeV/c2. 

CESs have the additional ability of being able to capture and absorb extra 
electromagnetic energy from other electromagnetic sources, thus increasing their 
net energy, or to lose some energy to their environment. Both processes are 
ongoing and in parallel, providing CESs with responsive energy transfer and 
balancing characteristics.  

Unlike CESs, the electromagnetic energy level of electrons and photons remains 
relatively constant until it is absorbed by another structure or field. E2M also 
addresses the possibility that electrons and positrons are derived or secondary 
energy sources that are created by or derived from CESs. 

Another important feature of CESs is their ability to group together to form up and 
down quarks, which in turn form into the  nucleons (i.e. protons and neutrons), 
which build into normal matter.  

 

Quarks  
E2M considers that each up and down quark consists of a three-dimensional array of 6 CESs, held in place by their 
respective electromagnetic fields, as shown in the figure 4 Note thatΧ  

¶ The green cube is purely to highlight the spatial position of the CESs forming the quark structure.  

¶ For a given electromagnetic polarity the rotational direction around the longitudinal axis can be clockwise or 
anti-clockwise. Where possible, it would be reasonable to assume that most pairs of CESs sharing the same 
longitudinal axis within a quark would both have the same rotational direction (e.g. a N- CES would most likely 
match with a S+ or a N+ CES). 

An up quark consists of five outwardly pointing positive polarity CESs and one negative polarity CES. The electric 
charge corresponding to each pole can be considered to equate to a point charge of 1/6 e (elementary charge) located 
at the centre of a quark (i.e. at the centre of its green-cube geometry); thus the net electric charge of an up quark is 
+5/6 - 1/6  = +2/3 e. 

Similarly a down quark, consisting of two outwardly pointing positive polarity CESs and four negative polarity CESs, 
resulting in a net electric charge of -1/3 e. Thus the electric charge estimates derived from the E2M model correspond 
with experimentally determined electric charge values of up and down quarks. 

  

Figure 4:  Up and Down Quark Structure and Electromagnetic Pole Patterns  
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The Nucleons 
 

A Proton consists of two up quarks and one down quark, and a Neutron consisting of two down quarks and one up 
quark. Both nucleons have an Ψ[Ω shaped form, as shown in figure 5 όΨLΩ ŦƻǊƳ ƴǳŎƭŜƻƴǎ will be discussed shortly).  

Note that the strong force joins between the up and down quarks provide for the 2-way movement of 
electromagnetic energy between quarks, thus providing an energy balancing mechanism between nucleon quarks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Protons consist of two up quarks (+2/3 e ) and one down quark (-1/3 e), resulting in a net electric charge of +1e, 
whereas the Neutron, consisting of two down quarks and one up quark, is electrically neutral. 

An important characteristic of the nucleon structures relates to those CESs annotated with a yellow hourglass symbol 
in figure 5 act as flip triggers: should any one of these 6 flip trigger tori be flipped (from a positive outward electric 
field to a negative one or vice versa), they cause the other five, plus the one within the central quark annotated with 
an orange hourglass, to flip automatically. CES torus flipping provides nucleons with the ability to instantaneously 
convert from a proton into a neutron or vice versa: this capability is very important for atom-building and 
transformation processes. 

 
Electron -Positron Annihilation  
 

Electronςpositron annihilation occurs when an electron (eҍ) and a positron (e+), the electron's antiparticle, collide. In 
a majority of cases, the result of the collision is the annihilation of the electron and positron, and the creation of 
gamma ray photons:   eҍ + e+ Ҧ ʴ Ҍ ʴΦ ¢ƘŜ ²ƛƪƛǇŜŘƛŀ ŘƛŀƎǊŀƳ ŦƻǊ ǘƘŜ ŀƴƴƛhilation is shown in the top of figure 6 (with a 
Feynman diagram insert). Each electron, positron and gamma ray photon represent an energy of 0.511 MeV/c2. 

The E2M explanation for electronςpositron annihilation is shown in the bottom part of figure 6: as the electron and 
positron approach each other, their magnetic fields attract causing them to accelerate towards each other. As they 
get really close to each other, almost touching, their electric field repulsion intensity increases dramatically and the 
two particle explosively separate pushing each other away in opposite directions. Comparable with two solid 
incompressible objects in a head-on collision, the tori fly off in opposite directions (i.e. 180o to each other) at close to 
the speed of light and start free-spinning at a frequency corresponding to that of Gamma (Ω) radiation.  

Figure 5:  Ψ[Ω CƻǊƳ tǊƻǘƻƴ ŀƴŘ bŜǳǘǊƻƴ {ǘǊǳŎǘǳǊŜ 
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Beta Decay and Electron Capture  
 

Beta decay (  ̡decay) is a type of ΨǿŜŀƪ ǊŜŀŎǘƛƻƴΩ radioactive decay in which a beta ray (a fast energetic electron or 
positron) and a neutrino are emitted from an atomic nucleus. It is quite prevalent across many elements of the 
Periodic Table as shown in figure 7. Stable isotopes are shown as the tenuous black line that roughly demarks the two 
types of decay. 

Beta minus (or ̡ ҍ) decay is when a neutron converts into a proton, increasing the atomic number of the atom 
concerned by 1; and beta plus (or ̡ +) decay is when a proton converts into a neutron, decreasing the atomic number 
by 1.  

ʲҍ decay is triggered when an electron internal to the atom becomes unstable and accelerates towards one of the 
ƴŜǳǘǊƻƴΩǎ negative flip-triggers causing it to flip. The flip causes the ƴŜǳǘǊƻƴΩǎ other 6 flip CESs to flip simultaneously, 
converting the neutron into a proton. The flipped CES causes the electron involved to be repelled at speed away from 
the atom as an electron beta ray.  

Figure 6:  Electron-Positron Annihilation 
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Figure 7:  Plot of Beta Decay by Atomic Mass 

A small amount of concentrated energy 
is released as an anti- neutrino (Note 
that a neutrino is considered to be a 
low-speed torus with a rest mass of 
about 0.12x10-6 MeV/c2 with the same 
chirality as an electron; an anti-neutrino 
has the same chirality as a positron).  

Figure 8 (a to c) shows the mechanics of 
ʲҍ decay: the strong attraction of 
opposite magnetic and electric poles 
causes the acceleration of the electron 
towards the trigger CES, compressing 
and condensing the electromagnetic 
energy between them, forming into a 
neutrino torus (brown torus of 8b). 
Pressure from the rapidly approaching 
electron causes the trigger CES to flip, 
thus reversing its magnetic field. Neither 
the neutrino nor the electron are 
flipped, but  the magnetic field 
associated with the newly formed 
neutrino is reversed (changing from 
+B+b to ςB+b), transforming it instantly 
into an anti-neutrino energy pattern. The 
energy exchange associated with the 
torus flip causes the explosive and rapid 
ejection of the electron and anti-
neutrino; the magnetic repulsion 
between the electron and anti-neutrino 
ensures that they take separate exit 
paths. 

+̡ is essentially the reverse of ̡ҍ decay, 
being triggered when an positron 
internal to an atom gets energised and 
ŎŀǳǎŜǎ ƻƴŜ ƻŦ ŀ ǇǊƻǘƻƴΩǎ ŦƭƛǇ-trigger CESs 
to flip, turning the proton into a neutron, 
and the release of a positron beta ray and 
a neutrino. Note that Ψa positron internal to an atomΩ ƛǎ ƴƻǘ ŀ Ǉƻǎǎƛōƛƭƛǘȅ ŦƻǊ ŎƻƴǾŜƴǘƛƻƴŀƭ theoretical Physics, but is 
fully feasible and expected for E2M, as will be explained shortly.  

 

Some examples of Beta decay are: 

For ̡ ҍ decay, a neutron is converted to a proton resulting in an electron and an electron anti-neutrino.  

For           the ̡ ҍ decay equation is:  

For ̡ + decay, a proton is converted to a neutron resulting in a positron and an electron neutrino.  

For        ,  the ̡ + decay equation is:  

     Note that             has a half-life of 12.7 hours, undergoing proton decay to            61% of the time (18% by beta plus 
decay and 43% by electron capture decay), and neutron decay by beta minus decay to             39% of the time.  

 

Electron capture is very similar to ̡ + decay except that the source of the positron that triggers the decay is a free 

ǇƻǎƛǘǊƻƴ ǊŀǘƘŜǊ ǘƘŀƴ ŦǊƻƳ ŀƴ ŀǘƻƳΩǎ ǎǘǊǳŎǘǳǊŜΦ ¢ƘŜ E2M electron capture equation is:  P  +  e+   Ą  N  +  ve+  e+    
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For both ̡ + and ̡ - decay the energy exchange 
associated with the tori flip results in the 
creation of an electron neutrino and anti-
neutrino respectively, resulting in the energy 
distribution shown right. For electron capture, 
however, there is less momentum related 
energy redistribution which results in a more 
discreet energy profile. 

The equations used to represent Beta decay 
and electron capture are quite deceptive 
because the electron being captured is shown 
on the left-hand side of the electron capture 
equation, but omitted in the beta decay 
equations ς possibly because it is sourced 
from the atom itself. The conventional Physics 
approach involves the total exclusion of 
ǇƻǎƛǘǊƻƴǎ ŦǊƻƳ ŀƴ ŀǘƻƳΩǎ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ŦǊƻƳ 
electric currents: E2M is not restricted by such 
constraints.  

 

Figure 8:  Beta Minus Decay and Examples of Electron Capture 

Direction of Travel 
(repulsion) 

(c) After Trigger Flip 

Direction of Travel 
(attraction) of 

Electron 

(a) Electron Attracted to a Trigger CES 

(d) Examples of Electron Capture 

Anti-
Neutrino 

Direction of Travel 

(b) Before Trigger Flip 

Concentration 
of Energy 

Conventional Physics E2M Physics 



Challenging the Orbital Model of the Atom Page 10 of 49 
 

Electron and Positron Generation  
As described in Appendix B, within a wire conductor electrically aligned electrons and positrons shuffle past each 
other, presenting as an electric current and creating a circular electromagnetic field around the wire. Although 
concentration of electrons (or, more accurately, the ratio of electrons to positrons) builds up on the positive side of a 
resistor and positrons on the negative, it is virtually impossible to distinguish between electrons and positrons within 
such a wire conductor, let alone separate or isolate them.  

Electrons are most commonly sourced from thermionic cathode ray tubes (e.g. first generation TV tubes): those used 
in research settings are usually called electron guns. As for electric current, E2M contends that the electrons emitted 
from electron guns are a combination of electrons and positrons.  

Low levels of positrons can be sourced from to +̡ decay and Electron Capture. One practical application is Positron 
Emission Tomography (PET) which is a gamma imaging technique using radionuclide tracers that generate positrons 
which trigger electron-positron annihilation inside a ǇŀǘƛŜƴǘΩǎ ōƻŘȅΥ  ǘƘŜ resulting pair of gamma ray travel in opposite 
directions, and are detected allowing the tracer locations to be accurately mapped producing a high resolution image.  

In order to generate larger groupings of positrons, ǘƘŜ ΨŜƭŜŎǘǊƻƴΩ ōŜŀƳ ŦǊƻƳ ŀƴ ΨŜƭŜŎǘǊƻƴΩ gun is concentrated and 
accelerated to increase the ŜƭŜŎǘǊƻƴǎΩ net energy; they are then used to bombard a metal film to release positrons. At 
CERN, the LIL (Large Scale Electron-Positron Collider Injector Linac) uses an ΨŜƭŜŎǘǊƻƴΩ gun to assemble electrons with 
an energy of 80 keV; these are in turn accelerated to an energy of around 200 MeV which are then shot at a tungsten 
target to produce positrons that can be magnetically separated and further accelerated for particle collision purposes. 

On a smaller scale, in their 2013 paper titled Ψ¢ŀōƭŜ-Top Laser-Based Source of Femtosecond, Collimated, Ultra-
ǊŜƭŀǘƛǾƛǎǘƛŎ tƻǎƛǘǊƻƴ .ŜŀƳǎΩ, by G. Sarri et. al. report the generation of a positron beam using a laser-driven particle 
acceleration setup (see figure 9). A petawatt (1015W) laser was fired at a sample of inert helium gas, creating a stream 
of electrons (and, most likely, positrons) moving at very high speed, which were directed at a very thin sheet of metal 
foil: the resulting collisions produced a stream of electron and positron (and gamma ray) emissions which could be 
separated using magnets. 

 

 

 

 

 

 

 

 

  

There would seem to be a great deal of commonality between both these examples of larger scale positron 
generation ǳǎƛƴƎ ŜƴŜǊƎƛǎŜŘ ΨŜƭŜŎǘǊƻƴǎΩ and electron-positron pair production using high energy EMR (principally 
gamma radiation): both involve the bombardment of a metal target by highly energised particles. For ǘƘŜ ΨŜƭŜŎǘǊƻƴΩ 
gun approach (i.e. CERN and the table-top examples) ǘƘŜ ŜƴŜǊƎȅ ƭŜǾŜƭǎ ƻŦ ǘƘŜ ΨŜƭŜŎǘǊƻƴǎΩ ŀǊŜ significantly higher than 
that of the photons of the gamma rays, resulting in many more positrons being released. For EMR of even less energy, 
such as EMR in the visible light range, electron-positron pair production is called the photo-electric effect. 

On the speculative side, it would seem that the mechanics of electron-positron pair production is analogous to that of 
electronςpositron annihilation, except that resulting electrons and positrons are more restrained, resulting in particle 
velocities less than that of gamma radiation (i.e. the speed of light), and without the associated particle spin. 

  

Figure 9:  Laser Generated Electron and Positron Generation Setup 

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.110.255002
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.110.255002
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Atomic Structure of the Elements of the Periodic Table  
 

As explained earlier, protons (U-D-U) consist of 2 up quarks and 1 down quark (a total of 18 CESs). Neutrons (D-U-D) 
consist of 2 down quarks and 1 up quark (figure 10). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hydrogen is the first element in the Periodic Table having an atomic number of 1. Its nucleus consists of a single 
proton. The Standard Model (SM) considers that, in its diatomic H2 molecular form, it covalently shares two electrons.  

The E2M view is that the H2 molecule consists of two protons that are bonded internally by a pair of electron bonds. 
Figure 11 shows two configurations: one with the free up quarks on opposite side of the electron bonds, and the other 
with them both on the same side: both configurations are equally likely. Note also that the top and bottom up quarks 
are free to rotate around their vertical axis (as shown) and, as they are unrestrained, most likely do so.  

 

 

 

 

 

 

 

 

 

 

 

The most striking feature of the E2M model for the H2 molecule is that the electrons are part of the internal structure 
holding the proǘƻƴǎ ǘƻƎŜǘƘŜǊ ǊŀǘƘŜǊ ǘƘŀƴ ōŜƛƴƎ ƛƴ ŀ ŎƻǾŀƭŜƴǘ ΨǎΩ ƻǊōƛǘŀƭ ŀǊƻǳƴŘ ǘƘŜ ǇǊƻǘƻƴǎΦ 

Figure 10:  Ψ[Ω CƻǊƳ tǊƻǘƻƴ ŀƴŘ bŜǳǘǊƻƴ {ǘǊǳŎǘǳǊŜ 
 

Figure 11:  Models of Diatomic Hydrogen Molecule 
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¢ƘŜ 9нa ǾƛŜǿ ƛǎ ǘƘŀǘ Ƴƻǎǘ ƻŦ ŀƴ ŀǘƻƳΩǎ ŜƭŜŎǘǊƻƴǎ ŀǊŜ ƘŜƭŘ ƛƴǘŜǊƴŀƭƭȅΣ ōƻƴŘŜŘ ōŜǘǿŜŜƴ ŀ ǇŀƛǊ ƻŦ ƻǇǇƻǎƛǘŜƭȅ ŎƘŀǊƎŜŘ 
CESs, forming an integral part of the structure of the nucleus and adding strength to itΦ {ƻƳŜ ƻŦ ŀƴ ŀǘƻƳΩǎ ŜƭŜŎǘǊƻƴǎ 
are external to the nucleus bonding atoms together to form molecules, ions and a wide range of chemical compounds. 
¢ƘŜ ƛƴǘŜǊƴŀƭƭȅ ōƻǳƴŘ ŜƭŜŎǘǊƻƴǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ŀƴ ƛƴǘŜƎǊŀƭ ǇŀǊǘ ƻŦ ǘƘŜ ƴǳŎƭŜǳǎΩǎ ǎtructure, whereas the outward 
facing bond-hook electrons can be gained, lost and/or exchanged dynamically and dictate valency options and 
bonding patterns. 

The SM view is that electrons are external to the nucleus, orbiting at the speed of light around the nucleus in 
ƳŀǘƘŜƳŀǘƛŎŀƭƭȅ ŘŜŦƛƴŜŘ ΨspdfΩ ƻǊōƛǘŀƭ ǇŀǘǘŜǊƴǎ ŀǎ Ǉƻƛƴǘ ŎƘŀǊƎŜ ǇŀǊǘƛŎƭŜǎ ƻǊ ŀ ǿŀǾŜ-like form. A major problem for this 
model is that no electrons have ever been located in the claimed orbital zones (not even for larger atoms supporting 
мллΩǎ ƻŦ orbital electrons). Quantum Mechanics formalises the inability to confirm the physical presence of electrons 
in orbital zones by invoking Heisenberg's Uncertainty Principle, which essentially means that any attempt to 
observe them in a particular location (e.g. in an orbital) lessens the chance of locating them, let alone determining 
their momentum and related characteristicsΦ ¢Ƙƛǎ ǳƴŎŜǊǘŀƛƴǘȅ ǇǊƛƴŎƛǇƭŜ ƛǎ ƛƴ ŜŦŦŜŎǘ ŀ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ ǎǘŀǘƛǎǘƛŎŀƭ ΨŀŎŎǳǊŀŎȅΩ 
ǾŜǊǎǳǎ ΨǇǊŜŎƛǎƛƻƴΩ ŀǊƎǳƳŜƴǘ ŜȄǘŜƴŘŜŘ ǘƻ ǘƘŜ ƘŜƛƎƘǘ of absurdity: even an imprecise observation of an orbital electron 
would be a plus to adding credibility to the stochastic model. 

The other argument justifying the lack of physical evidence of orbital electrons is the Observer Effect, wherein the act 
of observing such electrons is considered to change their behaviour, presumably from particle to wave or vice versa.  

The Observer Effect and Uncertainty Principle, in isolation or in combination, represent pretty unconvincing 
explanations for the lack of physical evidence relating to orbital electrons. For E2M electron orbitals around the 
nucleus are not needed, whereas the SM needs them to balance the charge of a positively charged nucleus. 

As can be seen from the simplest of atomic structures such as for H2 of figure 11, with only 2 protons (consisting of 36 
CESs and their associated electromagnetic fields) 3D models quickly become quite complex: this worsens considerably 
ǿƛǘƘ ƛƴŎǊŜŀǎƛƴƎ ŀǘƻƳƛŎ ƴǳƳōŜǊΦ CƻǊǘǳƴŀǘŜƭȅΣ ǿƛǘƘƛƴ ǘƘŜ ƴǳŎƭŜǳǎ Ψ[Ω ǎƘŀǇŜŘ ƴǳŎƭŜƻƴǎ ŎƻƳōƛƴe, interlocking as shown in 
figure 12 ǘƻ ŦƻǊƳ ƭŀȅŜǊǎ ƻŦ ΨLΩ ŦƻǊƳ ǇǊƻǘƻƴǎ ŀƴŘ ƴŜǳǘǊƻƴǎΥ ǘƘŜ ǳǇǇŜǊ ƭŀȅŜǊ Ƙŀǎ ǘƘŜ ¦-D-U (Up-Down-Up) quark pattern 
of protons, and the lower layer as shown has the D-U-D pattern of neutrons. Also note that whereas the nucleon 
layering is shown as a chain in figure 3, within the nucleus the layers form into closed polygonal forms (eg. figure 4). 

¢ƘǳǎΣ ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŜ ŎƻƳǇƭƛŎŀǘŜŘ ƎŜƻƳŜǘǊƛŜǎ ƻŦ ƛƴǘŜǊƭƻŎƪƛƴƎ Ψ[Ω ŦƻǊƳ ƴǳŎƭŜƻƴǎΣ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ǿƛǘƘƛƴ ǘƘŜ ƴǳŎƭŜǳǎ Ŏŀƴ 
be represented more readily by proton and neutron layers consisting of overlapping bar-ǎƘŀǇŜŘ ΨLΩ ŦƻǊƳ ƴǳŎƭŜƻƴǎΦ 
¦ǎƛƴƎ ŀ ΨōŀǊΩ ƴƻǘŀǘƛƻƴ ǘƻ ǊŜǇǊŜǎŜƴǘ ΨLΩ ŦƻǊƳ ƴǳŎƭŜƻƴǎ ǘƘŜ о5 ƳƻŘŜƭǎ ƻŦ ǘƘŜ ƴǳŎƭŜǳǎ ŀǊŜ ǎƛƳǇƭƛŦƛŜŘΣ ƳŀƪƛƴƎ ǘƘŜƳ ƳƻǊŜ 
manageable and easier to understand. 

  

 

 

 

 

 

 

 

The convention adopted is to represent ΨLΩ protons by                           bars and ΨLΩ neutrons by                           bars as 
shown in figure 4 for HeliumΦ ¢ƘŜ ΨōŀǊΩ ƴƻǘŀǘƛƻƴ ŎƻƴǎƛŘŜǊŀōƭȅ ǊŜŘǳŎŜǎ ŎƻƳǇƭŜȄƛǘȅ ŘǳŜ ǘƻ ŜȄŎŜǎǎƛǾŜ ŘŜǘŀƛƭΣ ŀƭƭƻǿƛƴg the 
nucleus geometry to be appreciated. 

The second element in the Periodic Table is Helium, which is a colourless, odourless, tasteless, non-toxic, inert, 
monatomic gas, the first in the noble gas group in the periodic table.  
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Figure 12:  Ψ[Ω ŦƻǊƳ tǊƻǘƻƴǎ ŀƴŘ bŜǳǘǊƻƴǎ LƴǘŜǊƭƻŎƪ ǘƻ ŎǊŜŀǘŜ ΨLΩ ŦƻǊƳ tǊƻǘƻƴ ŀƴŘ bŜǳǘǊƻƴ [ŀȅŜǊǎ 
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