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Abstract

The objective is to find a unified description of physical properties which applies at the small
(atomic) scale and at the large (cosmological) scale. The starting point is the General Theory
of Relativity. Light is described as a wave disturbance of spacetime propagating through
space. The light interference experiment is discussed in detail considering light as a real
physical wave passing through the apparatus and interacting with the detector so that
probabilistic effects take place at the point of detection. The nature of mass and the nature of
charge are explained. The concepts of force and field are shown to be dependent attributes
and all properties are shown to be derived from spacetime. The nature of protons, neutrons
and electrons as looped waves in spacetime is analysed with the implications for
experimental observations. The unification of the four fundamental forces is achieved by
recognising that the property "force" is not fundamental. The forces (gravitational,
electromagnetic, strong and weak nuclear) arise as a result of differences in energy between
possible positions of objects in spacetime. The forces arise in each case due to the context in
which they occur. The Theory of Everything (TOE) or master theory question is resolved by
showing that the core theory equations are the Einstein equations of GR with a cosmological
constant of zero.
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1. INTRODUCTION

The objective of this paper is to propose an approach tenifieation of physics by attempting
to construct a physical worldview which can be used as thexddior a unified physical theory.
The underlying principle is that we have to construct a cleacription of the physical world
before we can build a unified physical theory.

The present state of physics is such that there are many shebiah all differ in the descriptive

context in which they operate. The theories of generalivigyatquantum theory, quantum

electrodynamics, string theory and the standard model of apiigisics are based on differing
concepts of the nature of the physical world.

The approach to unification proposed here is to first estadotiskppropriate physical worldview
through analysis of the implications of observation and exmeti. Then to identify which
physical properties are fundamental and which are dependent.fuhldamental physical
properties will be selected to bridge the gap between theicahydescription and the
mathematical equations. The next step is to look at the apgiligadfilexisting theories in the
context of the unified physical description.

The approach to unification in the past has been to try toaxeeisting theories through trying
to extend the mathematical models without giving sufficient clemation to the top level
description of the physical world that provides the contextifermathematical equations. The
approach proposed here draws on the theory of general tgladisi a complete and
comprehensive description of spacetime. It is intended to follevapproach used in the
development of the theory of general relativity using reasonagsis and argument to provide a
valid description of the physical world for general applitigbi

2. GENERAL RELATIVITY WORLDVIEW

The papers written by Albert Einstein reveal that he prockedth a number of thought
experiments to reach his conclusions. He worked out in speslivity that, given the
experimental result of the constant speed of light this mustteagrtain conclusions about
space and time. The theory of general relativity was mofieudifto work out and a key thought
experiment was the equivalence between a uniform acceleratid gravitational effects. He
realised that space coordinates could not be Euclidean alisedethat Gaussian coordinates
were needed to represent curved spacetime.

The theory of general relativity tells us that the effbat we experience as gravity is due to the
curvature of spacetime. The presence of mass curves spacetii@t there is an energy

difference between an apple hanging in a tree and an apglee ground due to the spacetime
curvature from the mass of the Earth. The same spacetimduwerdae to the mass of the Earth
ensures that the moon follows its orbital path.
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The theory of general relativity is a fully complete thewith a comprehensive description of
spacetime, selected physical properties and equations which besere fully validated by
experiment. The theory provides the basis for all our experimemasurements of the property
mass including gravitational mass and inertial mass. Howgeeeral relativity does not explain
how an object with mass curves spacetime.

As part of the theory of special relativity it was foundttthere is an equivalence between mass
and energy so that conservation laws must be changed. dsg& ptus energy which is conserved
with the possibility of conversion between mass and energy fiolipthe equation E = mc2.
Unified Worldview

In order to construct a unified physical theory, we neestad by building up a unified physical
description which encompasses the large scale realm of stagalariks and also the small scale
realm of atoms. The general theory of relativity provides us avitbmprehensive description of
the large scale. We are given a concept of spacetime in gbéatetime takes on the character of
a 'fabric' which becomes distorted or curved in the presginoess. At the small scale we need
to have a description of the nature of light and of the taests of the atom.

Light exhibits the properties of a wave in many experiments laadvaive propagation through
spacetime proceeds at the velocity of light ¢ which is a univexastant. In our unified
description it is proposed that the wave propagation is nottbrdugh spacetime but the wave
motion is a moving disturbance of spacetime. It is the fabr&gpatetime which is supporting a
wave propagation at speed ¢ and so we can think of spacetinieeamedium for wave
propagation.

The equations of general relativity have solutions which repregmrg propagation of changes
in spacetime curvature through space. This has been used i firedixistence of gravitational
waves. The hypothesis of the Spacetime Wave Theory is thatagjemal waves, radio waves,
light waves, gamma rays etc are all part of the same specdirwave propagation in spacetime.
Gravitational waves are at the lowest end of the frequenayrapeand gamma rays are at the
upper end of the frequency spectrum.

The properties of light are such that although it is like@aae, it also has the property that it is
always detected in discrete bundles of energy or quanta. Tiixdsise light is always emitted
by an atomic electron in discrete bundles of energy. Light bes rest mass but does have
energy and momentum. We can think of these wave quarighb{photons) as propagating as a
disturbance of spacetime. All uniformly moving observers will olaséne same speed of light ¢
and physical experiments yield the same results in differenbradif moving frames of
reference.

Light is emitted as a result of an atomic electron giving up sorite efergy. Experiments show
that electrons also have wave-like properties although thénad® mass and do not travel at the
speed of light. We need to construct a physical descriptidneoélectron. Since electrons emit
light it is reasonable to adopt a description of the electroa lasped wave disturbance of
spacetime. The looped wave is travelling within the loophat standard velocity of wave
propagation in spacetime of c. However, because the wave edioihyge electron will have a sub
light speed velocity through spacetime.

This description fits well with the theory of general refgias it shows how an electron (which
comprises a looped wave of spacetime curvature) can resaltsmall but non-zero general
change of spacetime curvature. The description provides an exmtana to how an electron



International Journal of Recent Advances in Physics (IJRAP) M¢b9l, November 2020

curves spacetime. Protons and neutrons will curve spacetimesartieeway as an electron and
the theory of general relativity tells us that the gravtatl effects of mass are additive.

So how can a description in which matter comprises loopegsivim spacetime be reconciled
with the apparently static world of our immediate environéffe could be moving at a large
relative velocity to the hypothetical ‘fabric' of spacetimavhich the looped wave disturbances
occur. The electrons in the atoms that make up our immedias&cphgnvironment seem to be
stationary or move with a low relative velocity. It is & lespect of the nature of spacetime that
momentum is conserved and that the apparent forces thabseeve which bind our material
environment together are based on adopting the lowest possible steegyThis relationship
between force and energy state is covered in more detail lat

Objects with mass moving through spacetime encounter zstarece to uniform motion due to
spacetime itself. So an object with its own internal lrigdiorces moves in spacetime as an
object seemingly independent and unconnected with the 'fabrgpagfe. When the object is
accelerated its inertia comes into effect. Here wesesnthat the object is connected intimately
with spacetime as it requires an external force to chasgtaite of uniform motion.

The idea that matter comprises looped spacetime waves is thigemame 'Spacetime Wave
theory' in this paper. The Spacetime Wave theory provides aigingnstart for a physical
description aimed at unification of physics because it providésseription of the very small
scale using concepts arising from theories at the large st#@endw necessary to look at the
implications of this physical description with referenceestablished theories and experimental
results.

QUANTUM THEORY INTERPRETATION

The Copenhagen interpretation of quantum theory includasn@er of descriptive principles.
See Appendix 3. One principle is that of wave-particle dudlitys principle states that photons
and electrons have wave-like and particle-like propertietnbany experiment will exhibit either
wave-like properties or particle-like properties but not inghme experiment. This is termed
wave-particle duality. In the context of quantum theoryiglartike means that it exists in a
discrete gquantum of energy and exists as a single point @@ sgith a probability distribution
describing its possible location.

In the Spacetime Wave Theory we are trying to build a singerigion so the idea of dual

characteristics is to be avoided. We would like to find a singiversal physical description. So
a light wave is described as having wave-like properties andrilgyein a light beam is

composed of quanta of light. In the light interferenceeexpent using two slits, the wave
guantum passes through both slits in the experiment and theqwartim (photon) interferes to
create the characteristic pattern on the detection screen

The detection screen plays an important active role indatmome of the experiment. The screen
is designed to interact with the incoming photons in such aasap reveal their existence and
location. However, prior to detection the wave entity wapelised in space with an intensity
corresponding to the pattern on the screen. Once an atdrma detecting screen interacts with an
incoming photon the entire quantum of energy is instantaneabstyrbed and no other atom on
the screen can detect this photon.

This description emphasises the active role of the detectoe ixperiment. Rather than thinking
of the incoming photon collapsing to a point and hitting the scriestead think of a specific
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atom of the detector screen collecting the dispersed wawtheophoton and absorbing the
guantum of energy.

The Spacetime Wave theory asserts the existence of arvabselependent reality in the form

of the spacetime wave of the photon. The Spacetime Waveytiseoon-local meaning that

effects can occur over a distance instantaneously as inae of a detection occurring at a
specific atom of the detection screen resulting in no detectianyaother atom of the detection
screen.

So in the Spacetime Wave theory, the photon is considettsel doreal physical wave dispersed
in space whereas in the Copenhagen interpretation it ivefuwvetion representing a probability
distribution of the location of the photon which has passed thrdwglnterference apparatus.
Furthermore in quantum theory it is assumed that betweenemission and absorption or
detection of a particle that the particle does not exist. i&ntibnly exist at the point of

observation.

The existence of a real physical wave in the case of theiphoid the electron is fundamental to
the Spacetime Wave theory. When using the term particleeicdntext of the Spacetime Wave
theory it is used as a collective term for particles sudheaslectron, proton or neutron. It is not
used to denote particle-like properties.

The Copenhagen interpretation of quantum theory includesehl®erg's uncertainty principle.
The uncertainty principle asserts that 'It is not possibtedasure simultaneously certain pairs of
observables - such as position and momentum, energy and titea dégree of accuracy which
exceeds a limit expressed in terms of Planck constant h.'

This is not intended to reflect a failure of experimemteturacy, rather it is a fundamental
physical limitation. Applied to the electron as an examjileneans that if you measure
accurately the position of the electron, then there mnigslito the accuracy with which you can
measure its momentum and precise limits are placed on the rmaimbiccuracy of these
measurements.

In the Spacetime Wave theory, the electron is considerbd tlooped spacetime wave and is
dispersed in space meaning that the wave energy does not hawésa position. The equations
of quantum theory give a method of calculating the probalufifinding an electron in a specific
small local region of space. This can be used to calctilatenergy distribution of the electron
spacetime wave. A higher probability of finding an electremesponds to a higher proportion of
the total wave energy being located there. In the Spacktiave theory the uncertainty principle
is seen as a direct result of the spacetime wave nature cfgsarti

3. SELECTING FUNDAMENTAL PROPERTIES

We are approaching the problem of unification with a cpnftendamentally based on the nature
of spacetime. The geometric properties of spacetime define speee dimensions and one time
dimension which together comprise a four dimensional spaceBpacetime is curved in the
presence of mass. Furthermore objects within spacetemmanprised of atoms which in turn are
comprised of particles (protons, neutrons, electrons) which acelibxs as wave disturbances of
spacetime.

The Spacetime Wave theory at the descriptive level Wikreace the fundamental properties of
space, time, energy and momentum. Starting from these pespert aim to be able to specify
other properties such as mass, force, field and charge.v@nbave a good description of how
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all these properties are defined, we can proceed to lothle sgquations which can be used for
analysis in the context of the Spacetime Wave theory.

4. THE NATURE OF MASS

We experience mass in two ways in our everyday experigéheeweight of an object otherwise

known as its gravitational mass is a direct result of theesipae curvature induced by the Earth
and explained and quantified by the theory of General RelatiVhe other case is the inertial

mass of an object which can be thought of as a resistaacedteration. In the theory of General
Relativity (GR), gravitational mass and inertial magssimown to be equivalent. An object under
gravitational influence is equivalent to the same dhjeder acceleration.

To obtain a complete picture of the property mass we reedderstand how objects with mass
curve spacetime. GR asserts that objects with mass curveisgaéahd provides equations
relating a distribution of mass to spacetime curvature)owitidescribing how mass curves
spacetime. In the Spacetime Wave theory we have a descrigtietectrons, protons and
neutrons as looped disturbances of spacetime. GR tells us th#fetiteobspacetime curvature
due to mass is additive so that the greater the masgyréater the spacetime curvature and
apparent gravitational forces. Down at the particle |etved electron is a fluctuating change in
local spacetime curvature and it can therefore be serihis local fluctuation will produce a
small general change in spacetime curvature at a distancerfeoehectron. The same holds true
for the proton and neutron so that atoms, molecules and etanubjects create a change in
spacetime curvature according to the total mass.

Now consider the effect of a curved spacetime environment ondandual particle such as a
proton, neutron or an electron. The looped wave in spaedimffected by the curved spacetime
environment and that would tend to make the looped wave mogeldwer energy position
which is the equivalent of being accelerated in the tatonal field.

5. THE NATURE OF FORCE

Let's start by considering what we refer to as the grtioital force. General Relativity tells us

that this force arises as a result of spacetime curvaturdvhiarn results in energy differences
between possible configurations of objects in spacetimeoiSexample an apple suspended in
the tree has a higher energy level than the apple on the githiadyravitational potential energy

underlines the concept that a force will be present when théses a difference in energy

between possible configurations of objects in spacetime.

There are considered to be four fundamental forces namaltagional, strong nuclear, weak
nuclear and electromagnetic. It is proposed that all fioeses are related by the common theme
that it is the geometry of spacetime and its variation whdchthe cause of all the four
fundamental forces. The forces appear as differencasenyye between possible configurations
of curved spacetime entities.

In the case of the strong nuclear force we are considdrainding force of the atom which
bonds together protons and neutrons in the nucleus. Thinking of protonsutrshi@s looped
spacetime waves, it is found experimentally that the nucleaa atom has a mass which is less
than the total mass of all the protons and neutrons. Thissntieainthe state in which the protons
ard neutrons are in close proximity is a lower energy stae the same particles widely
separated. This experimental result is known as the mass ddfess. rfSass and energy are
related through the equation E = mc2 we can regard thedeé=s as an energy difference and
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this energy difference can be considered to be the cause of thitdtygal strong nuclear force
binding the nucleus together.

The weak nuclear force is associated with beta decafich a neutron decays into a proton and
an electron with the emission of an antineutrino. Againcese consider the energy difference
between the state before and after the beta decay. Jdiis l@ads to an understanding of the
weak nuclear force as arising from an energy difference batpassible configurations.

In considering the electromagnetic force we shall first labklectrostatic forces and magnetic
forces individually. An electrostatic force can be meadwxperimentally. Two electrons will try
to move away from close proximity. This is because the eletiasna property called 'charge’
which will be described later and this property results $itiation where the electrons in close
proximity have a higher energy state than one of greater siepar@o the electrons will try to
move to a lower energy configuration resulting in the electiosfiarce. Similarly an electron
and a proton will be in a lower energy state in close pribyias they have opposite charge.

The magnetic force is derived by moving electric charges moving electric charge may be in a
metallic wire or at the level of the atom in the casenafjnetised materials. In both cases the
magnetic force arises when the configuration is such that a &veegy state would be achieved
by moving in the direction of the apparent magnetic force.

So all fundamental forces are explained in the SpacetianeWheory as a difference in energy
between possible configurations. The fact that there arddndamental forces is simply a result
of the context in which each force occurs.

6. THE NATURE OF FIELD

The concept of a field can be illustrated by considering estrebtatic field a magnetic field or a

gravitational field. In each case we can measure tle fassociated with the field at any point in
space and this force also has a direction vector. We caideom field to be a three dimensional
map of the directional forces. So the property 'field' issddpnt on ‘force' which is dependent on
energy difference.

Research into the nature of light has shown that it capgresented as an electromagnetic wave.
Maxwell's equations model the interaction of electric and magfields and it is tempting to
think of the electromagnetic field as something real whicimpates space and supports wave
propagation. In the Spacetime Wave theory, a field is pdtyaical entity capable of supporting
wave propagation. The medium for the propagation of light svevepacetime.

7. THE NATURE OF CHARGE

In some theories, electric charge is regarded as a fumtainpeoperty of elementary particles
without having any underlying cause. In the Spacetime Wave theltagge is viewed as being a
property of some particles due to the spacetime wave natule gfarticles. The electrostatic
force between two electrons is viewed as an energy differefbe cause of the energy
difference is due to the nature of the looped spacetime tavés the electron.

Remember that the wave is actually a fluctuation in the grgrof space and time and it is the
wave fluctuation in the time dimension which is the underlying cafishe property 'charge'.
Imagine a sine wave variation in space curvature propagatmglosed loop. Within each cycle
of the sine wave, space is expanding and compressing. Now imagive &axtion in the time
dimension at the same frequency which can be in phase or @Bfesleout of phase with the

6
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space wave. In this wave variation in the time dimensione tipeeds up or slows down
following the rules of general relativity. If the time wavearnigphase with the space wave, there
will be a net expansion of space. If the time wave is out ddhath the space wave there will
be a net compression of space.

Now consider an electron and a positron in proximity. OmBgb&is creating an environment in

which space is expanded and the other particle is creatingvénorenent in which space is

compressed. Move these particles closer together and the esfetigy system is decreased
resulting in an electrostatic force of attraction. $nfiy, moving two electrons closer together
will increase the energy of the system resulting in actrelstatic force of repulsion.

A derivation of the Spacetime Wave model of charge is providéghpendix 1. This shows that
the magnitude of the charge of the electron is the same as ¢métuda of the charge of the
proton but with opposite sign.

8. LOOPED SPACETIME WAVES

To develop a clearer picture of the nature of the looped s$pmcetaves that comprise the
electron, neutron, proton and other particles we need to cortbigleexperimental evidence.
These particles behave like waves with a frequency givek byhf. So we can think of an
electron as a closed spacetime wave loop with a level aérdigm meaning that the wave has an
existence over a region of space with decreasing wave enerdyrther from the average
position of the particle. The speed of the wave in the loofhésstandard speed of wave
propagation in space c.

Why is the closed loop stable? One might imagine that the wauld dissipate or that the loop

would open. In the case of electrons bound to the atom,nthéles the radius, the lower the

energy so an electron moving to an excited state will moeelaoger radius. The energy of the
spacetime wave in a closed loop represents a lower enertgyvgtich is therefore stable.

Furthermore, the spacetime wave must be in phase withdatiselompletion of the loop so that
there must be a whole nhumber of wavelengths within the loojs. ddmstraint means that an
electron can only gain or lose energy in discrete quafreaergy and this energy is in the form of
spacetime wave energy that is not looped i.e. a photon.

Any time we attempt to make a measurement of the positioroorentum of an electron, we do
S0 by causing an interaction with some device which itsalbmprised of atoms and particles
which are looped spacetime waves. The outcome of any meastinmane not be predetermined
because of the nature of the particle and the nature of theadetect

How do these particles interact in proximity? We can imagwo electrons that are bound to a
helium nucleus occupying the spherical region around the nuclewgoadispersed spacetime
waves. There will be an electrostatic attraction tortindleus tending to keep the electrons from
leaving the atom. There will be an electrostatic repuls&iwden the electrons meaning that the
electrons will occupy positions of least energy.

The Pauli exclusion principle operates in such a way tHgtaooertain number of electrons may
exist within each shell. When this limit is reached the dbetiomes full. How does the Pauli
Exclusion Principle operate when considering looped spacetaves?

A different approach is taken considering that the looped spece/aves occupy some volume
of the space around the nucleus so that collectively the spasmés fully occupied when the
shell is full. (see Appendix 5)
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9. THE STRUCTURE OF THE ATOM

The model of the atom with a nucleus of protons and neutrons aflcfhedectrons applies with
the additional concept that these particles are looped spaceiaves. The stability of the
nucleus depends on the mass defect which is equivalent tneagyedifference between the
energy of the nucleus and the energy of the constituent parfitissenergy difference of the
nucleus does not follow a simple formula and depends on theanwhneutrons and protons in
each atomic element or isotope.

Considering the mass defect associated with a proton -onecdmbination it can be seen that
the looped spacetime waves will have a lower energy in gboseimity. The analysis in
Appendix 4 shows that the proton and neutron have similar frequestciess expected that a
neutron and proton in close proximity as spacetime wavesavit a lower combined energy.
The interaction of protons and neutrons in the nucleus dependisecedoption of a lowest
energy configuration of interacting spacetime waves. The neuttndsprotons have lower
energy in close proximity and there is an energy interati@ween protons associated with the
electrostatic repulsion.

The model of the electrons as looped spacetime waves around tleesniits well with
experimental evidence, particularly the emission of photons \@heelectron changes state. The
example of the hydrogen atom is analysed in Appendix 2. The groopitite electrons into
electron shells is discussed in Appendix 5.

10. ELECTROMAGNETIC WAVES

The representation of light as an electromagnetic wavestablesshed and modelled using
Maxwell's equations in free space. The electromagnetic waweod@elled as an interacting

electric and magnetic field. The Spacetime Wave theory Imdight as a moving wave

disturbance of spacetime. How do we reconcile these two désasiptLet's look at another form
of electromagnetic wave namely radio waves. Radio wavesaaramitted when a radio antenna
has an applied alternating current. Electrons are movingmnwitld antenna and waves in the
radio frequency portion of the spectrum are emitted.

In the Spacetime Wave theory we would note that the logpadetime waves that are the
electrons have emitted non-looped spacetime waves which theagate at the standard wave
speed in space of c.

The electromagnetic field view of the emission of radio waweuld note that the varying

current in the antenna induced a varying electromagnelit ifiespace and this interacting

electric and magnetic field is self propagating through spébis electromagnetic wave once
emitted is free and independent of the source and prasalggtmeans of the interplay between
the electric and magnetic field vectors.

The crucial question is whether the electromagnetic fieldigesva physical medium for wave
propagation. In the Spacetime Wave theory, fields are copsid® be a dependent (not
fundamental) property and it is spacetime itself that previde medium for wave propagation.
Spacetime Wave Theory Equations
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The Spacetime Wave theory has been developed at the descliptel and the description is
complete in the sense that the description does not depend andefined fundamental entity.
The description uses purely the concept of spacetime as being femddm

Let us look at equations already established and proven relatiriger properties.

For mass we have E = mc2 which relates mass to the equiemlergy. We can also use the
relationship between energy and the frequency of the wave £ Fhis relationship E = hf
applies to non-looped wave quanta (photons) and looped wavdsof@eprotons and neutrons)
The wavelength associated with a wave moving at velocity ¢ is given by fA =c.

For a looped wave, the wave must be in phase with itselbopletion of the loop so that the
number of wavelengths in the loop (X) must be an integer.

The path length of the loop (s) is given by the equation s = XA.

Ultimately the detailed analysis of waves in spacetime magerase of the equations of general
relativity which provide a calculation for spacetime cunatuesulting from an energy
distribution.

11. REVIEW OF EXPERIMENTAL RESULTS

All experiments where light behaves as a wave are consisténthei Spacetime Wave theory.
For experiments claiming to reveal the 'particle’ naturentifies (e.g. the photoelectric effect),
these are explained in the Spacetime Wave theory as theegaantum nature of the entities.
The experiments devised and implemented by Michelson and Maxelee aimed at detecting
the existence of the aether. They found that the speedytf Within their apparatus sa
unaffected by the orientation of the apparatus with referem¢he movement of the Earth. This
experiment shows that the speed of light is a constant bogst ot rule out the possibility of a
medium for light wave propagation.

Experiments have been conducted (EPR) to show that photons anonsleetn be 'entangled’ in
such a way that the system of particles must be considerediagle entangled system even
though the particles may be separated in space. It appearsatied and effect in thes

experiments travels instantaneously through space so thataasumament of one particle
instantaneously affects the outcome of the measurement of tegkeat particle. This does
imply that space acts as the medium for these instantsmé@cts.

Where experiments are conducted using beam splitters andodeter show the existence or
absence of wave interference it is important to note thatrole of the detector in such
experiments is an active role. The detectors are not yneratiching to see which route the
'particle’ has taken.

Instead in the Spacetime Wave theory description, the spacetawe takes a portion of its
energy on all possible paths through the apparatus. Only wheeciodeabsorbs or detects the
'particle’ is the entire quantum of energy located dtdbtector and other possible outcomes are
ruled out by this detection.
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The analysis is based on the idea that an electron andpatttietes with mass comprise looped
waves in the medium of space-time. One wavelength of the loopeé is shown in the
diagrams above. General Relativity encourages the idea oflifoensional space-time. Suppose
that we had not only fluctuations in the space dimensions (ligedtational wave) but also
fluctuations in the time dimension synchronised with the fluauatin the space dimensions.
The curves then show that during the cycle of the wave asalledfrthe sine curve one would
normally expect for a wavelike disturbance is distorted bytithe variation in the wave. The
curves shown above represent the variation in the expansion of sga@me cycle of the wave.

If we take S as the expansion of space, then S is propaditiioAasin(w).

Let the constant of proportionality be D so S = D A sin (w).

A is the energy in one wave cycle and w is the phase andherd tvere no wave variation in the
time dimension then both Case 1 and Case 2 would be a sinelouitvis case the time T would
be proportional to the phase angle w. The relationship leetvile and w is obtained by
recognising that the time for one cycle is equal to 1/f eliés the frequency of the wave. So in
the case where there is no time dimension fluctuation:

T = w/2nf
Now in the case where there is fluctuation in the time diroanse have:
dT/dw = (1 + B sin(w))/2af
This means that during the wave cycle there is a variatitimei rate of passage of time which is

synchronised with the phase angle. The constant B takes samefreah O to 1. Integrating the
equation for dT/dw we obtain:

T = (W + B(Lcos(w))/2xf

Now if we wish to establish the area under the curve foiCidige 1 curve this will provide us
with a measure of the net expansion of space over the cyclee®deto integrate S dT from T =
0 to T = 1/f. This is the same as integrating the expression:

D A sin(w) (1 + B sin(w))/2xnf from w =0 to 2n

Integrathg D A sin(w) from 0 to 27 gives 0.
Integrating DAB siA(w)/2xf from w =0 to 2 gives DAB/2f.

Now if we consider the looped wave as having X wavelengthsawe the total net expansion as
XDAB/2f. By the definition of A we have energy E = XA saaththe total net expansion is
EDB/2f. But we know that E = hf where h is Planck constanhabthe net expansion is DBh/2.
For Case 2 the time fluctuation is 180 degrees out of phas¢heitpace fluctuation so that:
dT/dw = (1 + B sin(w + m))/2nf
which is the same as:
dT/dw = (1 -B sin(w))/2nf

So the net expansion for Case 2 is -DBh/2 which is a net cesipne

Notice that these values are independent of the energy @retheency and have two possible
values one positive the other negative and depend on the ¥aheeamnstant B which describes
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the magnitude of the fluctuation in the time dimension during #newycle and the constant D
which describes the magnitude of the expansion of space feem guantity of energy.

The proposal presented here is that the fluctuation irirtteedimension is the cause of electric
charge. Two looped waves, one having a net expansion of space andhwng a net
compression of space will find a lower energy level when themntistés closer. One of the
looped waves represents the electron and the other a posthircim will experience a 'force' of
attraction due to the lower energy level when these pestite moved closer together. This is
the underlying cause of the electrostatic 'force'.

The analysis explains why the positive charge of the protdheisame in magnitude as the
negative charge of the electron since the value of theastasB and D are the same in both
cases. It also provides the possibility of determining theevafithe basic unit of charge from the
characteristics of spacetime.

The effect of the electric charge is spread uniformlyuphout the looped wave so that there is
no longer a concept of a point charge. This approach to l&utrastatic force leads to a
description of the decay of a single neutron into a protootreteand anti-neutrino. The neutron
is a neutral particle and there is no wave variation initie dimension.

It is also important to note that within a single wamgté there is an expansion and compression
of spacetime so that for the electron we can considdr eavelength as having a negative
charge followed by a positive charge where the magnitude of tfeive charge is greater than
the magnitude of the positive charge by an amount DAB/2f.

We cananalyse this further by integrating DAsin(w) (1+B sin(w))/2xf from w = 0 to «, and then
again from & to 2.

From 0 to © we obtain: (2DA +DAB®/2)/2xf (always positive)
From & to 2t we obtain: (-2DA +DABm/2)2xnf (always negative since B < 1)

This gives an indication that when a looped wave follows agratmd a nucleus there will be a
strong tendency for the wavelength positions to align withehevavelength displacement in the
direction of the wave.

Appendix 2

Energy Levesin the Hydrogen Atom

When an electron changes state and emits a photon of aularfiequency, this reveals the
energy difference between the states before and aftemibsien of the photon.

If we take Esas the ground state energy of the electron then for m@dees of n the energy of
a particular state Hs given by the equation:

En = Er - Egdn°

Note that this equation is derived experimentally as atrestihe measurement of the frequency
of the emitted photon.
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In this equation Eis the total energy of the electron as measured by its. nmt®e spacetime
wave theory, all of the energy of the electron is wave endtgy (if). There is no particle of
mass m to consider in the energy equation.

Now if we consider the energy state change from an excitexlBi#o the state Fwe have:
Energy of emitted photon = Eg/n® - E¢/m?
For the emitted photon E = hf and Af = ¢ where:

h is Planck constant.

f is the frequency of the photon.

A is the wavelength of the photon.

c is the speed of light.

The Wavelength ofhe emitted photon is given by A = ch/E:
A= c h n® m?/Eg(m? - n°)

This is the formula found by Balmer: A = b[m?/(m? - )]
If we take the values m = 3, n = 2, the measured wavelengf6i210 nm.

Egs = 36he/5A
Eg = 13.603 &V

The Spacetime Wave theory asserts that the electrologped wave in spacetime but the path
of that wave should not be thought of a circle in the chs@ electron bound to an atom. Instead
think of the wave as a closed loop in which the electramgghis evenly distributed throughout
the loop. Each part of the loop is attracted towards the oppmteitge of the proton. The closed
loop is constrained by wanting to be as close as possibletaucleus and at the same time
experiencing a force of repulsion from other parts of thetrele looped wave.

The looped wave of the electron follows a path around thdeumicwhich matches the
observations of the charge distribution of the electron aroundutieus. If an experiment is
conducted to observe the electron by using a high poweredtlaseithe electron will appear to
be a particle at a particular position and many repeatdsoéxberiment will reveal the possible
positions of the electron.

The observation that the electron appears to be a pointi@amtifis experiment is an inevitable
result of the detection mechanism. The interaction ofaberlpulse causes the electron to leave
the nucleus, a detector then observes the electron and dsene®ent of the electron determines
the apparent location of the electron.

The interaction of the laser pulse with the looped wawh@klectron occurs in a dispersed way
due to the spread out nature of the waves but the set up of thenexpt and the detector
necessarily results in a specific point being the apparentqguositthe electron. This point is just
the centre of the interaction of the wave of the laser puildehe wave of the electron.

With this model in mind we can complete some analysis opéltle length of the wave loop and
the number of wavelengths.

Definitions:
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En The energy of the electron in state n.

fn The corresponding frequency of the electron (E =hf)

An The corresponding (Compton) wavelength of the electron (fA = ¢)
Xn The number of wavelengths in the looped wave.

s» The path length of the looped wave such that X, An

We have the following relationships:

En = he/An = X,y hels,
En = Er - Egdn?

Therefore:
Xn = s(ET - Egdn?)/he

The condition that Xis an integer for all values of n means thanast take the forms s
Therefore:

Xn = si(En? - Ege)/hc

The condition that Xis an integer for all values of n means that:

siEr/hc is an integer andsyd/hc is an integer

Let us assign an integer value K i&g/hc

siEg/hc =K

Er / Egis a known value:

Using the value of Eas 0.510998 MeV = 510998 eV we hawe g = 37565.09593

Within the accuracy of the measurement fBd Esthe integer value may be 37565 +- 1 or 2.
Assuming the value 37565, our formula the number of wavelengthg ioop is:

Xn = S]_(ETH2 = Egs)/hc
Xn = siEgd/hc (E1/Egs n? -1)
Xn=K (37565 n? - 1)

If we take K = 1, using the above formulae we can determiné Bd@pens when the electron
goes from energy level 2 to 3.

The frequency goes from 1.2355797 X°it6 1.2355842 x 18

The wavelength goes from 2.4236268 x4® 2.4236178 x 1

The path length goes from 365.5504 nm to 820.2384 nm

The number of wavelengths in the loop goes from 150259 to 338084

From the formulas= X, M it can be seen that it is possible to double the path lemgtimumber

of wavelengths in the loop (K=2) without affecting the freaquyeand therefore the energy of the
electron.
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The path of the electron looped wave in spacetime is ptdiedrds the positive charge of the
proton. The negative charge of the looped wave at all pairts looped path has the effect of
repelling other parts of the looped wave to create @&tyaof smooth three dimensional shapes.
In this model of the electron, we can think of the electomped wave as occupying a certain
volume. Starting with the electron in its ground statehasee:

E1=Er-Eg=510998 - 13.6 = 510984.4 eV

The corresponding frequency given by E = hf with h = 4.135 667 662X &0 s is
1.2355547925 x ¥s™. The corresponding wavelength is 2.4263793 % il

The number of wavelengths in the loop assuming K to be 1 is 37564engths.

The volume occupied by this electron depends on the minimummclisiaf separation of the
segments of the looped wave of the electron. We can thendhihk looped wave as a narrow
cylinder. The parameter d represents the number of waveteogtresponding to the distance of
separation and need not be an integer.

So in this example the volume occupied by the electron is: @ (dw/2)? 37564 w which is: 29502°d
w2, If we take the initial assumption that d = 2 (i.e. theusidf the cylinder of the looped wave
is one wavelength) then the volume of the electron is 1685768%nf0

This corresponds to a sphere of radius 7.383 %! 1. Considering a circumference
corresponding to this radius the path length of one circunterém approximately 191

wavelengths which suggests that the path of the looped wave thitucleus 37564 / 191 times
which is approximately 197 times.

The charge e is spread out equally to all wavelengths dddpeso each wavelength carries a net
charge of e / 37564 but by the nature of the expansion and coroprefshe spacetime wave
(see Appendix 1), each wavelength is a small positive chargavéadl by a slightly greater
negative charge. This will cause successive loops to be positialfesd wavelength displaced in
the direction of the wave.

This model is a departure from the Pauli Exclusion Principleefptaining the structure of the
atom. Instead, this spacetime wave model assumes that ectchretcupies a certain volume
and the placement of electrons in shells arises due to théh&cthere is a certain physical
volume available in each electron shell.

Appendix 3 Reinterpretation of Quantum Theory

The objective is to use the physical description of the Spaeétiave theory and show that this
description of reality explains the results of experiments Sjpecetime Wave theory describes
light as a wave disturbance of spacetime and electrons, protonseatrdns as looped wave
disturbances of spacetime.

When considering an experiment such as the dual slit lighféntace experiment, the light is
considered to be a real physical wave dispersed in spaserily when a detection is made at
the detector screen that the wave is absorbed by a single attimatsthe energy from the
dispersed wave becomes localised to an electron of thdidgtatom.

If we think about the model of an electron as a moving pointicEarand an associated
probability distribution and then compare this with a model in lwttie electron is a wave which
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corresponds to the track of the point particle then it casele that these two descriptions are
equivalent from the point of view of the position and momenof the electron.

It follows then that the wave functions and wave equationsi@htgm theory apply equally well
to the spacetime wave model of the electron. Then it becolessthat the underlying physical
description of the electron as a wave in spacetime is théuretdmental nature of the electron
and the wavefunction is a description of the position angawation of this electron wave.

There is no collapse of the wavefunction. There is a physitakiction between an electron and
a detector which means that the wavefunction describingléutron before the interaction with
the detector ceases to apply after the detection. Thisstilees the measurement problem and
removes the need for an hypothesis such as ‘Many Worlds’.

Wavesvs. Particles

The Copenhagen interpretation of quantum theory considerslgbion to be a point particle
with an associated wavefunction which provides a means efrniiging the probability of
finding the particle at a particular point in space. In thacgtime Wave theory, the description
of the electron is as a real physical wave.

The probability of detection of the wave at a certain fpoinspace is determined from the
guantum wavefunction. Even though the detection outcome apigeardicate a particle at a
precise position, we know that before the detection the wagewoere spread out in space.

In the Spacetime Wave theory any observation of the loo@ad in spacetime (which is the
electron) will cause the electron to move from its previoug statthat our observation seems to
be of a point particle.

Ultimately the objective will be to use the equations of ganeelativity to model the
fundamental particles (electron, neutron and proton). TheseqG&ions have already been used
to model gravitational waves and need to be extended to moddboped waves (photons) and
looped waves (electrons, neutrons and protons) in spacetime.

The Uncertainty Principle

Heisenberg: It is not possible to measure simultaneowstgin pairs of observables - such as
position and momentum, energy and time - with a degresgcafiracy which exceeds a limit
expressed in terms of Planck constant h.

The relationship ApAq >= h/2x limits the accuracy with which the momentum p and the position

g of a particle can be measured. In the Wave descriptiofotiped disturbance in space-time
does not have a precise location in space. Any measuremenesult in uncertainty in the
outcome of the measurement because of the inherent lack afigmea the location of a wave
entity.

The uncertainty principle is necessary in a particle basmel but in a wave based model it is
not needed because the real physical waves are actually dispespace.

Wave - Particle Duality

The objects described by quantum theory (photons, ele@tonbave particle like and wave like
properties. In the Copenhagen interpretation the idea of eameplarity was introduced. This
was a principle that the wave and particle aspects of lightnaatter are complementary but
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exclusive. An experiment can be devised to reveal eithemthe properties of light or its
particle nature, but not both at the same time.

This is an unsatisfactory position to be in and leaves confasiont whether the true nature of
the entity is a wave or particle. In the Spacetime Waveryhee are always dealing with wave
guanta- a wave in spacetime which comprises a specific quantumeofjg

Light is emitted when an atomic bound electron changes enerdy & the quantum of light
energy emitted is determined by the energy levels of theliaitid final state of the electron.
Light is quantised because that is the way it is emittedthmotigh some inherent property of
light. The looped waves always have a quantum of energy biven=hf.

Considering the photoelectric effect it is the relationship l& for the incoming light quantum
(photon) which determines if there is sufficient energy to &eeelectron from the metallic
surface. In the Spacetime Wave theory the photon is alwagideoad to be a wave quantum
which matches the experimental results of the photoelectricimerer

Note that the quantisation is of objects in spacetime, hait dpacetime itself is quantised or
granular. By adopting a wave based description of realityphgsical properties are viewed as
continuous. Quantised effects are due to the way in whisle \uanta are emitted or the way in
which they exist as looped waves. Spacetime is continuouscamliscrete.

Virtual particles

The concept of virtual particles arises in the perturbatiooryte# quantum field theory, an
approximation scheme in which interactions (in essencegdprisetween actual particles are
calculated in terms of exchanges of virtual particles. InSjb@cetime Wave theory, forces arise
when there is an energy difference between possible configusatf objects in spacetime and
there is no requirement for virtual particles.

Empty space

Taking the Spacetime Wave theory and the General Theorglaifvity together there are no
longer inconsistencies between explanations which apply at & (emgmological) scale and a
small (atomic) scale. The ideas of quantum gravity tryxterel quantum theory to include
gravity. Instead, in the Spacetime Wave theory, the eqsatib@eneral Relativity are extended
to include effects at the atomic scale.

In the Spacetime Wave theory the equations of General Wglatperate down to the smallest
scales. The equations of general relativity show that in the absd#nmatter and energy,
spacetime is flat.

The Evolution of Systems

A system of objects in spacetime evolve over time and atpaiyt in time the system is
considered to be in a single state. The idea that a pattid be in two places at the same time is
replaced by the idea that a system which consists of a wapersied in space may result in a
particle detection at a number of possible places.

A particle cannot be simultaneously in two places at the $ange Also a system cannot be
simultaneously in two states superposed. A system evolves ovemtimeg to different states.
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The whole process of superposition which is used in quantum theosgt aside as not
representative of reality.

Quantum superposition as an analytical method is to be avdidedexample in the case of
electron spin, the outer electron of a silver atom will fee o align in a magnetic field and
starting from a random orientation will adopt one of twssiole alignments up or down with
reference to the applied field. This is a better explandtian thinking of the electron as being in
a superposition of ‘up’ and ‘down’.

When considering the quantum entanglement of two particlessydtem of two entangled
particles is one system which is spread out in space. A measur@heme particle
instantaneously changes the state of the whole system placingasuasbn the possible
outcome of the measurement of the other particle. This non-éfiegdt is a real phenomena
which only occurs at the point of measurement. The effebeisasult of a spacetime wave entity
extending over a significant distance resulting in the instantars@usge of the whole system
during the measurement of one local part.

Electricity and M agnetism

In quantum theory the property of electric charge is corsildlas a fundamental property of a
particle such as the electron. In the Spacetime Wave thelagtric charge is a dependent
property of a looped spacetime wave which arises duédgowave variation in the time
dimension. The charge is a part of the wave and is disparsgihce following the position of
the wave of the electron or proton.

In the Spacetime Wave theory, magnetic effects always asise result of a moving electric
charge. As a result, when magnetic effects are preserd,wilkalways be a magnetic dipole.

Appendix 4
Wave Description of the Proton and Neutron
Proton

Considering the proton as a loop wave in space-time, cadhiatnumber of wavelengths in the
loop.

The mass of the proton is: 938.272046 MeV (9.38272046 r\ID

Using E = hf where:

E The energy equivalent of the proton.

h Planck constant. (4.135667662 x'16V-s)

f The corresponding frequency of the proton

f = E/h = 2.268731 x Fwhich is in the gamma ray part of the spectrum.
Using Af = ¢ where:

A is the wavelength.

c is the speed of light. (2.99792458 ¥ ")
A=c/f=1.321409x 10 m
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The effective radius r can be thought of as the radiapond of the energy distribution of the
wave. Its value is defined as the radius at which XA = 2ar where X is the integer number of
wavelengths in the loop.

The effective radius of the proton must be less than the chadges which describes the extent
of the proton wave and has the value: 0.8751°% i

If we used the charge radius to obtain a first approximéioX we obtain:
X =2mr/h=4.16102

There must be a whole number of wavelengths in the loop andefivétion of the effective
radius suggests that it must be less than the charge radius.

X =4 or X = 3 are the most likely values.

For X = 4 the effective radius is calculateging r = X\/2n
Effective radius r = 4021 =0.841235 x 10® m

For X = 3 the effective radius r = 30/21 = 0.630929 x 10%° m

The value X = 3 is chosen as it represents a lower enetgytista the proton model with X = 4.

Proton or Neutron as a looped wave of three wavelengths
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Proton or Neutron as a looped wave of four wavelengths
Neutron

The neutron is neutral in charge with a mass slightly gréaderthe proton. The neutron can be
modelled as a looped wave in space-time in which there issoziated electric charge.

The calculation is similar to that for the proton:

The mass of the neutron is: 939.565378 MeV (9.39565378 &\)0

Using E = hf where:

E The energy equivalent of the neutron.

h Planck constant. (4.135667662 x'16V-s)

f The corresponding frequency of the neutron

f = E/h = 2.271859 x Pdwhich is in the gamma ray part of the spectrum.

Using Af = ¢ where:

A is the wavelength.
c is the speed of light. (2.99792458 ¥ his")
A=c/f=1.319590x 10 m

The effective radius of the neutron is estimated from the pitarge radius which is: 0.8751 x
10 m

If we used the proton charge radius to obtain a first appegidmfor X we obtain:
X =2mr/A=4.16676

There must be a whole number of wavelengths in the loop.

We could take X = 4 or X = 3 as the most likely values.

For X = 4 the effective radius is calculated using r = XA/2n

Effective radius r = 4A/2n = 0.840077 x 10° m

For X = 3 the effective radius r = 30/21 = 0.630058 x 10™° m

The value X = 3 is chosen as it represents a lower enexgythin the neutron model with X =
4.

Observations

This model of the proton and the neutron as a looped wave irtigpadas some useful benefits
when it comes to the interpretation of experimental results.

The charge radius of the proton can be affected by thmyehenvironment within which it is
located. For example when an electron is replaced by a fnuanhydrogen atom we have
muonic hydrogen. The muon has a greater mass than the ele@attdhe same electric charge.
The mass difference will affect the location of the loopademhat is the muon and the charge
radius of the proton will be different from the chargeiuadf a proton in a normal hydrogen
atom since the looped wave of the proton is affected by its envarnm
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The effective radius of the proton is the middle position ofetiergy of the looped wave and the
charge radius lies outside this effective radius by a greatsser amount depending on the
charge environment.

Visualising the spin of a proton and how it is distributed ifgheton comprises sub particles is a
difficult problem. With the proton described as a looped wavspacetime, the property spin
arises as a natural feature for the entire proton.

The effective radius of the neutron 0.630058 %°1f is difficult to measure experimentally.
However, in the analysis of neutron stars the radius of theomeistan important factor. There is
a specific size at which a neutron star forms an event hodtzdme surface of the neutron star
and becomes a black hole. This size is approximately 3.4 sofaesmarhis is consistent with
observations of neutron stars and black holes. The smallegt iide is greater than 3.4 solar
masses. The largest observed neutron star is less than 3 dhasd@s.

Although this observation is not sufficient to allow a precasurement of the effective radius
of the neutron, it is sufficient to rule out the case X =thwan effective radius of 0.840077 x 10
15

m.

Dark matter

Thinking of the neutron as a looped wave in spacetime of theselengths, each of the three
wavelengths of the loop comprise a positive charge followed legjaal negative charge.

Then if two neutrons with the same axis of rotation arelése proximity the two neutrons will

attract each other and bond with a displacement of halhwelength. This bonding of two

neutrons will form a stable structure and is proposed as tthe ndatter which is observed

through its gravitational effect.

When measuring neutron decay using the two standard methode édmuitbeam) it is proposed
that the difference in results is because, in the case bbttie method, approximately 1% of the
neutrons bond to form dineutrons (pairs of bonded neutrons) whicheadark matter particle.

Appendix 5 Electron shells and bonds

The objective is to understand the electron shells in the carftéxé Spacetime Wave theory in

which electrons are looped waves in spacetime. For edhle efements of the periodic table, the
atom has an equal number of electrons and protons. The pratdnseatrons comprise the

nucleus and create a positive charge environment for thecsidotiped waves.

The looped waves of the electron will try to find the lowerstrgy position which means getting
as close as possible to the nucleus. However, for the hydrogerttatosingle electron in its
lowest energy state has a wavelength 1836 times greateh#iasf the proton. In the analysis of
the hydrogen atom the minimum number of wavelengths in the lommstgy state was
calculated to be 37564 wavelengths. In order to find a posisiafoae as possible to the nucleus,
the looped wave will make many passes looped around the nucleus.

The looped wave of the electron has momentum and the tgnditie wave will be to travel in
a straight line but this is overcome by the electrostatic fofides.result is a curved path for the
looped wave. Each electron carries the same total eletizigge and the longer the path of the
looped wave, the less is the amount of charge in each evaykl
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There is a limit to the proximity of the segments of thep&mb wave to each other. Each
wavelength of the looped wave carries the same negative chiadgso will repel every other
part of the electron wave loop with a greater or less@uat depending on distance. This creates
a minimum possible separation of segments of the looped wawe san think of the looped
wave as having a cross sectional area. This together witpathelength of the looped wave
means that we can think of the electron as occupying arcediime.

Now when considering the electron shells, the hydrogen atom cojtsiree electron and we
know that when we have helium with two electrons the fiettedbn shell is full. Why does the
second electron not just form its own shell outside the firsitrele? It must be that the
constraints on path volume, number of wavelengths and thevpositarge of the nucleus mean
that the configuration with two electrons in a shelhis lbwest energy configuration.

Each completed electron shell will be approximately spheiicahape because this represents
the position in which the electrons collectively are ase&las possible to the nucleus. The first
shell is full with two electrons (helium) and the second skéllll with eight electrons for a total
of ten electrons (Neon). It is again a volume constratithvlimits the second shell to eight
electrons. Elements with a full outer shell are unreactiwest to chemical reactions.

The third shell can have up to 18 electrons and startingpettssium, the fourth shell starts to
be occupied after 8 electrons have filled the third shelis Effect is again a result of the
electrons finding the lowest energy position for each element.

The element silver (atomic number 47) has a shell configuratioch is 2, 8, 18, 18, 1. This
element has a single electron in the fifth shell which isosumding a spherical fourth shell. This
makes it a useful element for experiments studying magneticsetfetiie electron looped wave.
The idea of an electron occupying a certain volume when bauad aitom is investigated by
considering the inert gases helium, Neon, Argon and KryptorseThases are inert because the
electron shell is full in each case.

Tablel Heium Neon Argon Krypton
Number of electrons 2 10 18 36

Van de Waals radius (£&m) 140 154 188 202
Van de Waals volume (f0md) 11.494 15.298 |27.833 34.525
Average volume per electron (30nr) 5.474 1.529 1.546 0.959

The Van de Waals radius of an atom is the radius of an iamggiard sphere representing the
distance of closest approach of another atom. This radiuse to obtain an estimate of the
radius of the outer shell of electrons. From this we can mbraiestimate of the average volume
per electron for each of the inert gases in Table 1.

If we take neon we have an average volume per electro®2® %. 10°° m®. Now if we think of

this volume as being the electron as a looped wave of pagthle and cross sectional area A we
can analyse the possible path of the looped wave in gerensl te
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Suppose the cross sectional area of the wave is equivalantitale of radius one electron
wavelength (2.4236 x 18 m). This would give a cross sectional area of 18.4532% (.
From the estimated volume and cross sectional area we @bpaith length of 82904.673 x 0
m which is 34207 electron wavelengths.

A single circular path around the radius of the neon atomdimeiP67.61 x 1& m which is 399
electron wavelengths. So under the above assumptions the looped Waveke approximately
85 passes around the atom before the loop is closed.

The above calculation is intended to illustrate the idea ofmibé@el rather than to give definite
numerical results. The path length depends greatly on the ptssnsnabout the cross sectional
area. The calculation does show that the wave model is consisterthe idea of the looped

wave making many passes around the nucleus which opens the possitititing out the three

dimensional shapes actually observed in experimental oltiees/aof atoms such as the
hydrogen atom.

The fact that it takes two electrons to fill the firsellas in the case of helium means that in the
case of hydrogen the looped wave which is the electron has cadé&éreedom to position
itself in accordance with the lowest possible energestatagine bringing two hydrogen atoms
into close proximity. What would happen is that the éoo€ repulsion between the two electrons
would result in the electrons tending to move away from etwr into the hemisphere remote
from the other atom. In this state there is an optimum positfoch is the lowest energy state.
This creates the bond to form the hydrogen atom. The atoms trghawing their atomic
electrons. It is just that the electrons have the freedonot@ lmway from the other atom. This is
why hydrogen atoms form a bond to create a molecule and helams alo not form such a
bond.

Appendix 6 Electron Spin

The explanation for the effect of the Stern-Gerlach expt changes completely from the
guantum theory interpretation based on quantised spin.

In the Stern-Gerlach experiment, silver atoms are senighra spatially varying magnetic field
which deflects them before they strike a detector screensditeen reveals discrete points of
accumulation rather than a continuous distribution.

The experiment is explained in the context of the SpacetimeeWheory by considering the
effect of the experimental apparatus on the single eleatrtimei outer shell of the silver atom.
This single electron is a looped wave in spacetime whichreadily change its orientation in
response to an externally applied magnetic field.

The silver atoms before entering the magnetic field caim la@y orientation but after entering
the magnetic field will adopt one of two possible orientatidoeing clockwise or counter
clockwise with reference to the magnetic field (whigheaferenced as the z-axis). The choice will
depend on the random orientation of the electron beforaretae magnetic field.

The looped wave of the electron is a moving electric changecreates a magnetic dipole which
can be thought of having a North/South orientation eitheprudown with reference to the
magnetic field. The magnetic field then acts on this magudaible resulting in the two points of
accumulation on the detector screen in the up or down direction.
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After measuring the orientation of the electron in therection, any measurement in the x or y
direction will have an equal probability of the outcome simee= know that the original
orientation was in the z direction.

Appendix 7 Quantisation of Angular Momentum

In our model of the electron as a looped wave in spacetimesashael for the hydrogen atom
(see Appendix 2) it was explained that the looped wave passes imasyaround the nucleus
before the loop is closed.

Let us take the total number of wavelengths in the loop asdXl@e number of times the loop
passes around the nucleus as L. Also the radius of the positloalobp around the nucleus is r.
Then we can see that the total path length XA = 2zir L

The total angular momentum for the entire looped wave is equal to pr = hr/A

Using the value of the wavelength lambda from the first teguave obtain:
Angular momentum = hrX/2znr L = (h/2w) (X/L)

Now X/L is the number of wavelengths in a single loop aroundchtivbeus and this must be an
integer with a half wavelength displacement to adjust tpitienum alignment of adjacent loops
of the wave.

Appendix 8 The Core Theory

In the search for a single equation of physics, the unificatf physics described in this paper
suggests an approach to the resolution of this problem. Givem¢hag¢ttron is a looped wave in
spacetime of three wavelengths it is entirely appropriatattempt to use the equations
describing curved spacetime to try to model this particle.

Ruv— 12 guvR = (8nG/c4) Tuv
Einstein Field Equations (cosmological term omitted)

This equations describes the relationship between a disbriboftimass / energy /momentum and
curved spacetime. How can we use this equation to model adlempe in spacetime of three
wavelengths that is the neutron? It is unlikely that we ditngl able to find a complete solution
to the Einstein equations for this case but we could prodeed ¢he lines used to model the
merger of two neutron stars to result in gravitational waves.

Such an approach would take a hypothetical form of the wasl@pply the Einstein equations to
determine the incremental change in the wave after an iratahtime interval. To complete the
analysis would require a trial and error approachig¢termining the form of the wave which

would most likely have a wave component in the directionrafel around the loop thus

resulting in the compression and expansion of space so the that regopears to comprise a

loop of 3 positive and 3 negative charges in a closed ring. i$hhe reason why neutrons will
only bond when their axis of rotation (spin) is in alignment athéncase where two neutrons
bond to form a neutron group (dark matter).

The question arises that the Einstein equation does not contain Planck’s constant and we would

expect the basic equation of physics to yield the result E Wafcan put this equation in the
form Energy x Wavelength = hc and we will know that we havethect model for the neutron
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when the only stable result that we find has a numerical résalt the energy times the
wavelength is equal to hc.

This approach to the core theory to resolve the confliavdet quantum theory and general
relativity starts from the equations that apply to spacetiméhe large scale. The derivation of
the curved spacetime element in these equations does not refergneeale or size and so we
should expect these equations to apply right down to the scile afom.
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