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Abstract 

A conceptual theory is developed for the processes of photon emission and 
absorption, in a non-local hidden-variable (NLHV) design called the Cordus 
theory. The theory predicts different mechanisms for the discrete fields of 
the photon and electron, and uses this to explain the characteristics of the 
evanescent and electric fields, and the origin of the fine structure constant. 
It then shows how electron bonding constraints require the electron to 
emit its excess energy, and how the photon is created and emerges from 
the electron. Emission is thus an escapement mechanism whereby matter 
particules that are over-prescribed in position can get rid of that energy, 
and the details of this are explained. The results show excellent qualitative 
agreement with classical electromagnetic wave theory and quantum 
mechanics, many features of which can be recovered.  The theory shows 
the ontological power of NLHV solutions at the foundational level. 
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1 Introduction 

Our world is full of light and its interactions with matter. Yet describing 
how photons are emitted and absorbed is surprisingly difficult. The 
mathematical formulations of quantum mechanics (QM) and 
electromagnetic wave theory are good at quantifying what happens, but 
not at describing how the photon emerges from the electron at emission, 
or is absorbed back into it. Even asking how an electron physically emits a 
single photon is a meaningless question from the zero-dimensional (0D) 
point perspective of QM, and wave theory does not extend to single 
particles. So the question remains: How is a photon emitted from an 
electron? And the complementary question: How is light absorbed by 
matter?  
 
The purpose of this work is to explore these fundamental questions about 
the physical process of photon emission and absorption. We show that it is 
possible to develop a new way of understanding this problem, using the 
Cordus theory as the starting point, and some specific theories for the 
electron and photon. We present a novel conceptual theory of the 
processes for emission and absorption. The particular area of examination 
is the interaction of a photon and an electron. We propose processes for 
how the photon emerges from, or is absorbed, into the electron.  
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2 Background 

The question here concerns the process by which photon emission occurs. 
The existing approaches to this fall into several categories. The most basic 
underlying principles are in terms of quantum changes in energy levels.  
From this emerge various rate constants (or Einstein coefficients) for the 
likelihood of transition in the situation under examination. However a 
fuller explanation required a second quantification for quantum 
mechanics, that of the electromagnetic field, hence quantum 
electrodynamics (QED) [1]. The explanatory principle underlying this 
approach is that the vacuum electromagnetic field introduces a (small) 
perturbation to the quantum state, which initiates the transition to 
emission. Perturbation theory with renormalisation may then be used to 
enumerate the possible routes to the outcomes. In this way the emission 
rates can be given an explanation [2,3]. The existing literature is well-
endowed with specific case studies of describing what emission effects are 
observed for various combinations of situational factors and base 
materials. The how side of the process has received some attention, 
including near-field electrodynamics [4], field of the emerging photon [5], 
interaction with the vacuum fields [6], and coherent states [7]. For most 
purposes, this is enough explanation for empirical work. However the 
ontological questions remain: How does the field structure of the electron 
emerge from that of the electron? There is a need for theories that better 
explain the photon emission and absorption processes.  
 

3 Purpose and Approach 

The purpose of this work was to attempt an explanation of photon 
emission with a design from the non-local hidden-variable (NLHV) sector.  
This sector has generally been disfavoured by theorists, and would 
generally be considered a non-useful starting position. This is because the 
Bell type inequalities [8-10] invalidate local hidden-variable designs. Non-
local designs are not precluded, but none have been found. The exception 
is the de-Broglie-Bohn theory [11], but that has not progressed and has 
poor explanatory power. Nonetheless our prior work in the NLHV sector 
has shown that there is a potentially viable design, and this is the Cordus 
theory (named for the shape it predicts for particles). A whole new physics 
emerges from this idea, and includes solutions for wave-particle duality 
[12], unification of the electro-magneto-gravitational and strong forces 
[13], explanations for antimatter and the process of annihilation [14] [15], 
a solution that explains the table of nuclides (H to Ne) [16], and a theory 
for time [17]. The present paper shows that the theory may be extended 
to also explain photon emission.  
 
This conceptual development was achieved using a systems-engineering 
design methodology. The systems engineering part of the methodology 
ensures that the development of the sub-theory for emission is logically 
consistent with the overall theoretical framework. The design part of the 
methodology is used to infer the requisite internal structures of a system, 
from its known external behaviour or required functionality.  
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Our approach was to start with the NLHV design provided by the Cordus 
particule structure [12]. This also includes a theory for the emission of 
discrete forces, i.e. the fields are proposed to be discretised in a specific 
way [13]. Other work shows that, according to this framework, particules 
are defined by the attributes of the discrete forces they emit, and that 
changing those discrete forces transmutes the particule, hence 
explanations for annihilation [15]. The emission problem may then be 
reformulated as a need to describe how the discrete force structures of 
the photon could emerge from those of the electron. We then took the 
structures predicted by the Cordus theory for the photon and electron, 
and used the design method to infer the requisite emission processes 
under this NLHV framework. The design process is an iterative 
development that creates new concepts, evaluates them for fitness, i.e. 
the extent to which the concept successfully explains known features of 
emission,  and changes and refines the concepts accordingly. Thereafter 
we checked the photon-absorption process, and found those could also 
be explained as symmetrical to the emission process. Many conceptual 
iterations were performed but only the final results are shown below. The 
ontological questions, e.g. why the electron needs to emit a photon in the 
first place, are then addressed. 

4 Results 

We start with a  brief summary of the Cordus theory, as this is not widely 
known. We then differentiate the discrete field structures of the photon 
and electron, and then propose a mechanism for photon emission in terms 
of these discrete fields.  
  

4.1 Cordus theory  

The core conjecture of the Cordus theory is that all particles have inner 
and outer structures comprising two reactive ends some distance apart 
(span), connected by a fibril (hence cordus), and emitting discrete forces 
[12]. This is called a particule to differentiate it from the zero-dimensional 
(0D) point idea of quantum mechanics (QM). The fibril is a persistent 
structure that provides instantaneous connectivity and synchronicity 
between the two reactive ends, but does not interact with matter. The 
reactive ends are energised sequentially (at the de Broglie frequency), 
during which they emit discrete forces out into the external environment. 
The locus of these over time defines a flux line called a hyperfine fibril 
(hence hyff). The discrete forces are emitted in three spatial directions 
(hence hyff emission directions, HEDs), and hence space is filled with a 
fabric of discrete forces [18]. The quantity, direction, and arrangement of 
these discrete forces determine the type of particule and are responsible 
for charge, mass, matter-antimatter species differentiation, and spin [14]. 
The discrete forces are responsible for the electro-magneto-gravitational 
and strong interactions, though the theory uses the term synchronous 
interaction in place of the strong, as this better describes the proposed 
nature of the interaction [13]. The next section applies this theory to the 
photon  and electron. 
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4.1 Photon structure  

Within this theory the photon is required to have an oscillating system of 
discrete fields, see Figure 1. In contrast to massy particules, the photon 
reactive end pumps out a discrete force, and then promptly withdraws it, 
never releasing it. The outward motion corresponds to negative charge, 
and inward to positive (a sign convention). Thus the photon changes sign. 
This is consistent with the observation that the electric field of the photon 
reverses sign.  
 

Photon y

Discrete force  
extended in 
radial direction

Hand system: 
handless

Type of reactive end is fibrillating: the  
discrete force is extended then 
withdrawn, both reactive ends are 
simultaneously active.

Motion compensates for incomplete 
hyff system

Orientation  of fibril in space 
determines polarisation 

At the next frequency cycle the discree 
force is withdrawn from the fabric and 
reversed

HED notation

Characteristics of the photon are that (1) it does not release its 
discrete forces, but cycles between emitting and withdrawing them 
(evanescent), and (2) at any one moment both reactive ends are 
energised and the discrete forces at both are in the same absolute 
direction (oscillating). 

There is no enduring discrete force, so 
the field effect is local (evanescent)

y(r!.a .t)
! denotes oscillating 
discrete force, extended 
and withdrawn

Particule interacts at two reactive ends 
and through its  discrete forces. Hence 
this is  a non-local design.

The HED notation is a Cordus symbolic 
representation of the distribution of the 
discrete forces in the three emission 
directions  (HEDs)

[r]

[r]

[a]

[t]

Revision 4

 
Figure 1: Cordus theory for the internal structure of the photon, and its 
discrete field arrangements.  The photon has a pump that shuttles energy 
outwards into the fabric. Then at the next frequency cycle it draws the 
energy out of that field, instantaneously transmits it across the fibril, and 
expels it at the opposite reactive end.  
 

4.2 Electron structures  

This theory requires that the electron (along with all matter and 
antimatter), pushes a discrete force pulse outwards along a persistent 
hyff, or pulls inwards in the case of positive charge, see Figure 2. The hyff 
is enduring, and the direction of propagation of the discrete forces is 
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consistently either medially or distally at both reactive ends, in contrast to 
the photon. The discrete forces are force pulses transmitted along the hyff 
lines, and remain connected to the reactive end at the base. Each 
frequency cycle sends out another set of discrete forces. Hence we call this 
a pulsating pump.  

Electron e

Dexter hand of 
energisation 
sequence for 
matter

Type of reactive end: pulsatile.  One 
reactive end energising and the other 
de-energising (180o out of phase)

[r]

[a]

[t]

[a]

[t]

[r]

Characterised by one discrete force in each of the three directions. 
Therefore a highly stable structure. Together with anti-electron is 
manufactured from photons (pair production) 

e(r1 .a1 .t1) 

Each discrete force 
carries a 1/3 electrical 
charge,  with the sign 
representing the 
direction, so electron has 
overall -1 charge.

HED notation

The discrete forces are released rather than 
retained as in the photon. Consequently there 
is an enduring hyff in each of the three 
directions, which creates a long-ranged force 
effect. 

New discrete forces continue to be 
created and sent down the flux tube 
(hyff) at each frequency cycle

Fibril provides instantaneous 
communication between reactive 
ends

reactive end

Three orthogonal axes 
(r, a, t) for emission of 
discrete forces

r
a

t

The HED notation is a Cordus symbolic 
representation of the distribution of the 
discrete forces in the three emission 
directions  (HEDs)

Revision 4
 

 
Figure 2: Cordus theory for the internal structure and external field 
arrangements of the electron. The electron pushes discrete forces 
(fragments of electric field) consistently outwards in a pulsating manner. 
All other matter and antimatter behaves like the electron, though the 
direction of field propagation is reversed for positive charge, and the 
energisation sequence (hand) is inverted for antimatter.    
 

4.3 Evanescent and electric fields  

This Cordus field theory is also consistent with the known ranged effects of 
the two particules, and explains why there is a difference. The photon is 
known to have only a short range for its electromagnetic (EM) field: the 
strength drops off exponentially with distance. In optics this is termed the 
evanescent wave.  
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Evanescent field 

The Cordus explanation is that the photon pushes its discrete force into 
the local external space where its effect is absorbed into the volume of 
space. The exponential nature of the distribution arises because the 
relative absorption of the energy into the space is constant with radius. 
Another way of explaining this is that the photon pushes its energy into 
the entire local volumetric supply-chain of space. Elsewhere it has been 
identified that, under the Cordus theory, space consists of a fabric 
comprising the discrete forces of all the other massy particules in the 
accessible universe [18]. Thus a third explanation is that the photon 
pushes its energy into a transient disturbance of the surrounding fabric 
discrete forces. This last explanation is consistent with that from wave-
theory, which also considers the photon as a self-propagating field-
disturbance. These explanations are all complementary.  
 
The photon can be considered to generate a volumetric strain in the fabric, 
with a constant differential in the radial direction. This strain is created at 
each of its two reactive ends. The absorption into space is elastic, and at 
the next frequency cycle the photon receives the energy back from the 
fabric and transmits it out of the other reactive end. Thus the fabric of 
space has a temporal impedance. 
 

Fine structure constant α 

The impedance of free space is Zo = 1/(εoc) = 2αh/e2, with electric constant 
εo (also called vacuum permittivity), the speed of light in the vacuum c, 
and the fine structure constant α = e2/(2εohc), with elementary charge e 
[coulombs], Planck constant h, as c as before. All these are generally 
considered physical constants. In contrast the Cordus theory proposes that 
both the vacuum permittivity and the speed of light are dependent 
variables, and situationally specific. It is proposed that εo represents the 
density of the discrete forces in the fabric, and thus depends on the spatial 
distribution of mass within the universe. Thus the electric constant is an 
emergent property of the fabric. From this perspective α is a measure of 
the transmission efficacy of the fabric, i.e. it determines the relationship 
between the electric constant of the vacuum fabric, and the speed of 
propagation c through the fabric. This is consistent with the observation 
that α appears wherever electrical forces and propagation of fields occur, 
and this includes cases such as electron bonding. The reason the speed of 
light is limited to a certain finite value, is explained as a consequence of 
the fabric density creating a temporal impedance. Thus denser fabric 
results in a slower speed of light, and this is consistent with time dilation 
[17], and optical refraction generally. In the Cordus theory the speed of 
light in turn is determined by the density of the fabric discrete forces and 
is therefore locally consistent and relativistic, but ultimately dependent on 
the past history of matter density in the locally available universe. Thus the 
vacuum (fabric) has a finite speed of light, despite an instantaneous 
communication across the fibril. This Cordus theory is consistent with the 
known impedance of free space though comes at it from a novel direction.   
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Electric field 

The electron has a much greater range for its electromagnetic fields – 
potentially infinite – and though they do drop off with radius squared it is 
not as quickly as the photon’s. Indeed all of the electro-magnetic-
gravitational (EMG) fields reduce this way. The Cordus explanation is that 
all three EMG forces are carried by discrete forces, as tension, bending and 
torsion (handedness) respectively of the flux tube containing the discrete 
forces [13] . Thus one underlying element, the discrete force, is proposed 
as the mechanism for all these interactions. 
 
The conventional explanation for the radius-squared reduction of the EMG 
forces is the inverse-square law. This states that the fields are conserved 
and therefore spread over the surface area of an expanding sphere  as 
they propagate outwards. The Cordus theory agrees with this explanation, 
but can add another level of detail: the discrete forces themselves are 
discrete as the name suggests, and produced at the frequency of the 
massy particule. So for a given body and frequency (hence mass or energy) 
the rate of discrete force production is constant, and hence the total 
number available is conserved as they propagate outwards over the area 
of the sphere. In addition, the Cordus theory predicts that the discrete 
forces, and hence also the fields, are not consumed by interaction with 
remote matter particules, but instead continue to propagate outwards 
indefinitely, i.e. they cannot be shielded.  

Comparison 

According to this theory, the photon’s discrete forces are pushed into (or 
pulled from) a recruited volume of space and impeded in the process, 
hence the exponential reduction with range. In contrast the electron's 
discrete forces are propagated outwards as a series (flux line) that is not 
weakened with distance, and therefore their density is diluted across the 
surface of a growing sphere. Hence a reduction with radius-squared for all 
the EMG forces.2 The difference really comes down to the photon needing 
to borrow discrete forces from the fabric, whereas the electron 
contributes discrete forces to make the fabric. We now have a theory for 
the structure of the photon and electron, comprising the internal structure 
and the external field features. Next we use this to develop an explanation 
of the mechanics of photon emission.  

                                                           
2
 If we were disembodied spirits contemplating a physics that was being designed but yet 

to be built, we might naturally expect all fields to recruit the full volume of space they 
traverse and thus reduce exponentially with radius. That the EMG fields do not, despite 
propagating into the same medium as those of the photon, shows that there is something 
profoundly different and unusual about their mechanisms. We are so used to seeing the 
1/r

2
 relationship in the EMG fields that we take it as the norm and perceive the exponential 

relationship of the photon evanescent field as the anomaly, when perhaps it is more 
helpful to take the inverse position. This characteristic of the EMG fields strongly suggests 
that the field elements  are discrete (i.e. discrete forces for Cordus, or bosons for QM), are 
diluted over an expanding front, only affect other objects as that front passes through, are 
not consumed in the usage, and cannot be shielded. The cumulative effect of many small 
such interactions is the electro-magnetic-gravitational field, and hence electromagnetic 
wave theory is the coarse overall representation of a deeper discrete effect, just as the QM 
wave function becomes an average representation of a deeper determinism in particule 
location.  
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4.4 Photon emission process 

How does the electron absorb and emit a photon? The previous work of 
the Cordus conjecture has established some general principles for photon 
absorption, Crompton scattering, mid-energy interactions, photoelectric 
effect, heat, and photon emission. However that work was in general 
terms, and did not go into the possible deeper mechanics at the discrete 
force level, which is the present purpose.  Here we explore the possible 
finer behaviours of the Cordus structures of the electron and photon as 
they interact.  

Theory of photon release 

We start with an electron that has excess energy. We anticipate several 
pathways for this state to arise: 

 The electron immediately previously absorbed a photon. 

 The electron received energy from other particules with which it is 
bonded. The Cordus theory is that assemblies of matter that are 
bonded by the strong force, which is to say coherent, will share 
energy throughout the assembly.  

 The electron has changed its bonding configuration to one that 
needs less energy, so a surplus exists. The Cordus theory is that 
bonding involves particules with compatible geometry and 
frequency. So a change to a bond causes the span to change. In 
turn this causes the frequency to change, and thus changing the 
energy that the electron is allowed to contain. The inverse 
proportionality between frequency (and energy) to span is a 
Cordus concept, not accessible to theories like QM that are based 
on 0D points. 

 
We also anticipate that the electron is constrained by bonding, at least to 
some extent. Thus a free electron is able to accommodate greater or lesser 
amounts of energy, simply by adjusting its frequency and span. However 
an electron that is bonded has less freedom, or even none, to make these 
adjustments and must therefore either dispose of the energy or break the 
assembly. Those assembly forces are variants of the strong force. This is 
consistent with the observation that sufficiently energetic electrons will 
break out of their assemblies, hence ionising radiation, whereas less 
energetic cases result in photon emission or temperature rise. The thermal 
case is explained in the Cordus theory as a phonon effect, and not 
discussed further here as our interest lies with the photon emission 
category.  
 
We represent this theory using the systems engineering modelling 
notation of integration definition zero (IDEF0) [19]. The IDEF0 model 
represents the proposed relationships of causality, and thus serves the 
same purpose as mathematical formalism does in conventional physics. 
With IDEF0 the object types are inputs, controls, outputs, and mechanisms 
(ICOM) and are distinguished by placement relative to the box, with inputs 
always entering on the left, controls above, outputs on the right, and 
mechanisms below. The overall theory for emission is shown in Figure 3. 
There are four stages in this process, elaborated below.  
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Figure 3: Systems representation of the overall theory for photon emission.  
 

Energy determines target re-energisation locations for electron (1) 

This initial state of an energised but constrained electron is shown in 
Figure. The electron is fixed at one or  both reactive ends (REs) by bonding 
arrangements, not shown, which occur through its discrete forces.  These 
constraints mean that the discrete forces are expected to energise in a 
particular place, time, and phase. The temporary higher energy state of 
the electron nominally requires that it move to a higher frequency and 
shorter span.  The changed frequency cannot be accommodated by the 
bond commitments. The shorter span results in target re-energisation 
locations as shown, though these too are not achievable. 
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Figure 4: Energetic electron 
 

Electron dumps energy into fabric to compensate for fixation (2) 

To compensate for these constraints, the electron dumps the extra energy 
into the external fabric, where it is temporarily taken up as a volumetric 
strain, and appears as a photon discrete force, see Figure 5. Off-loading 
this energy allows the reactive end to stay at its current location, and 
preserve its frequency. The second reactive end does likewise, because the 
instantaneous communication of the fibril keeps the two ends 
synchronised. The second RE therefore also creates a volumetric strain in 
the fabric, but of the opposite charge. This nonetheless also requires 
energy. So half the excess energy goes into each of the two newly created 
fields. These fields are of the exponential type as they involve progressive 
recruitment of a volume of  fabric.3  
 

                                                           
3
 It would not work for the electron to instead put the excess energy into the electric field, 

since this would create an enduring commitment: the electron would feel the constraint 
when that discrete force interacted with another remote body some time in the future. The 
electric hyff system is not an energy storage system: it only transmits the force 
(displacement) when the discrete force reaches a target. By comparison the evanescent 
field is an energy storage system, and without future liabilities, and therefore a more 
convenient place for the electron to dump excess energy.  



 11 

2 Electron dumps energy into fabric to compensate 
for fixation (CM-09-04-02)

[r]

[a]

[t]

[a]

[t]

[r]

z1

z2

2.1 The electron energisation peaks at reactive end e1, then 
completes that half of the frequency cycle and decouples its 
discrete forces (releases them into the fabric). 

2.2 The other reactive end, e2, would normally start energising 
now. However the excess energy in the electron disrupts the 
transfer of energy between reactiv ends. Instead the electron uses 
the next portion of the frequency cycle to discard the excess 
energy as a stand-alone pair of  discrete forces.

2.3  The electron dumps the extra energy into the external fabric, 
where it is temporarily taken up as a volumetric strain. Which is to  
say that it appears as a photon pair of discrete forces.

2.4 The  photon discrete forces are created simultaneously at both 
ends of the electron. This is because the electron's fibril ensures 
that the second reactive end behaves in a complementary way. It 
therefore also creates a volumetric strain in the fabric, but of the 
opposite charge. This nonetheless also requires energy to be 
moved into the fabric. 

2.5 The spooled out photon discrete forces are in the [r] directions, 
since that is  the dimension in which the positional constraint 
exists.

2.6 This energy dump delays the normal energisation sequence of 
the electron, e.g. by half a frequency cycle, which manifests as a 
change in phase (QM 'spin'). (Tentative) 

e1

e2

Electron
e

 
Figure 5: Electron dumps energy 
 
The Cordus theory for annihilation of positronium made an assumption 
that photon emission changes the phase of the electron [15]. This effect 
also applies when the electron is being accelerated (includes deceleration) 
or forced to change its orientation (spin). We suspect that this may be 
universal to photon emission, i.e. that the electron changes phase in all 
situations where it emits a photon, though we cannot be certain.4 The  
proposed mechanism for this is provided  at the energy dump stage, see 
Figure 5, note 2.6. 

Prototype photon formed  (3) 

A prototype photon then forms, as new reactive ends and fibril emerge 
from the electron structures to support the new discrete forces. The 
photon only needs a single fibril, which also makes up the discrete forces 
at each end, so the reactive ends are not as distinct as for the electron. 
The new fibril is of the oscillating type. These photon structures and are 
briefly co-incident with those of the electron, see Figure 6.  
 

                                                           
4
 If this were true we might expect in some situations that the electron did not change its 

energisation by a half-cycle increment but rather by whatever fraction is necessary to 
dispose of the photon energy. However it is more likely that the electron, in many bonding 
situations, is  not free to unilaterally change its phase, because it is synchronised with other 
particules including the nucleus. Thus if one electron of a bound pair changes phase, the 
other partner will need to as well. Hence also entanglement. 
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Figure 6: Prototype photon forms  
 

Photon  separates from electron and moves off into the fabric (4)  

The photon moves away with velocity perpendicular to the [r] axis of the 
common assembly, see Figure 7. The need for movement arises as a 
stability requirement to compensate for the photon only having discrete 
forces in the [r] direction. Thus the orientation of the original electron 
particule determines the direction of release of the photon. This theory 
tentatively also predicts that the direction of motion of the photon in the 
[a,t] plane would be determined by the energisation sequence of the 
electron discrete forces, i.e. the orientation. However, other than saying 
the photon would be emitted in the [a.t] plane, we cannot yet be more 
specific. We leave this as an open question.5 
 

 
Figure 7: Photon  separates from electron and moves off into fabric 

                                                           
5
 In which case we would expect antielectrons to emit photons in a direction 90

o
  to that of 

a similarly constrained electron.  
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The photon’s use of the fabric to store energy is dynamic, and the 
volumetric strain is reversed at the frequency cycle of the photon. The 
velocity of the photon is determined by the impedance of getting its 
discrete force energy into and extracted from the fabric  and thus limited 
to the speed of light in the medium.  
 
This explanation suggests that the span of the photon is likely initially that 
of the electron that released it. The Cordus theory requires the span of the 
photon to be flexible, being decoupled from the frequency, whereas the 
span for any massy particule is inversely linked to frequency.6 This is also 
consistent with the Planck relationship for energy, E = hf with Planck 
constant h, and frequency f. The Cordus explanation is the greater the 
energy to be stored in volumetric strain, the quicker the renewal needs to 
be. Hence higher energy photons have proportionately higher frequency 
of the fibril.  
  

4.5 Photon absorption process 

It is now possible to provide a process for the absorption of the photon 
into the electron. We do this by running the above process in reverse, on 
the assumption that the processes are symmetrical.  
 
The photon discrete force, which is one axis only [r], comes within range of 
the discrete forces of the electron, and starts to interact with them. The 
interaction is initially only within the wider fabric: the electron is 
contributing enduring discrete forces to the fabric, and the photon is 
creating transient discrete force disturbances within that same fabric. 
Therefore the hyff systems of the two particules need to be interacting, 
but the particules themselves as defined by their reactive ends, do not 
need to be coincident. This is part of the non-local nature of this theory. It 
may not matter precisely which HED of the electron engages with the 
photon hyff, because they can likely redistribute the energy into the rest 
of the particule. The next stage is a decision point as to which process the 
particules follow. The options are absorption, partial energy transfer, 
disturbance, deflection, reflection, or no interaction.  We propose this is 
deterministic, and depends on the relative orientation of the two 
particules, their proximity, momentum, relative phases, and frequency. 
Thus there are more variables available than in the conventional 0D point 
theory. We anticipate that for absorption the particules need to be at least 
somewhat aligned so that the four reactive ends can sense each other’s 
hyff. The respective reactive ends also need to be in phase. Continuing the 
absorption process, the electron pulls the photon into final alignment and 
synchronicity, via the hyff. We assume that the mechanisms are flexible 
enough to accommodate some degree of initial mismatch. We also assume 
that the photon span is capable of changing length to match the electron 
span. It may take several frequency cycles to achieve sufficient match, 
hence the possibility that absorption does not occur but some degree of 

                                                           
6
 In a way this means that the electron has a well-defined reactive ends where the fibril 

terminates and the hyff commence, whereas the photon has no clear distinction and might 
even be considered to have no reactive ends.  
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energy transfer does. Once the electron and photon reactive ends are 
sufficiently coincident, the energy of the photon, which is dynamic, is 
captured by the electron through the hyff structures. The photon 
structures (fibril and reactive ends) collapse or are absorbed into the 
electron. A phase change is presumably involved here, if it applies at 
emission. The general sequence is proposed to be the reverse of the 
figures previously given for emission. 
 

5 Discussion 

This completes the description of the proposed photon emission process.  
The main points are: (1) external positional constraints cause, via changes 
to geometric span,  constraints on the internal frequency that the electron 
can take; (2) an independent constraint is that the electron that is bonded 
to an atom can take only certain discrete frequencies, these being a 
consequence of the bonding; (3) the electron is therefore required to 
dispose of any excess energy, which it does by temporarily dumping it into 
the external three-dimensional space; (4) doing this creates discrete 
photon discrete force field structures and the associated supporting 
structures of reactive ends and fibril. These are extracted from the 
electron structures. (We acknowledge that we have not detailed how this 
creation might occur at the next deeper level of mechanics.) The photon 
thereafter takes a life of its own and moves in the fabric. Our current 
explanation for its necessity to move is because it has incomplete discrete 
force structures and therefore needs to access discrete forces from the 
fabric to maintain stability, hence moving at the same speed as the fabric. 
This too points to a still deeper mechanism at work. 

What has been achieved? 

This paper makes several novel contributions. The first is that it proposes 
the identity of internal structures to the photon and electron, and the 
relationships between those internal variables and the external fields 
produced by the particules. Particularly important here is the proposed 
causality whereby bonding constraints affect geometric span of the 
particule,  which affects frequency, and hence constrains the energy that 
the electron can contain. A second contribution is the proposed 
differentiation  between the photon and electron by the type of their 
discrete fields. This provides a new way to understand the mechanics and 
purpose of these fields. Included here is an explanation for the evanescent 
field, recovery of the exponential and inverse radius squared relationships 
for the evanescent and EMG fields. Also, an ontologically rich explanation 
is provided for the  fine structure constant α. The third contribution is the 
identification of a proposed set of processes for emission and absorption 
of a photon, at the next lower fundamental level. We have generated a 
qualitative mechanics for the interaction of the external field with the 
internal structural variables, so we can start to put answers to the 
foundational questions  of emission and absorption.  
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Limitations and implications for further research 

This is a conceptual theory, with all the limitations that such theories 
contain. It does have high fitness in its ability to provide a logically 
consistent explanation for a wide variety of physical phenomena, including 
some of the most problematic issues at the foundation of physics. Yet we 
acknowledge that fitness does not necessarily equate to validity. To some 
extent the lack of a mathematical formalism is another limitation, but this 
is merely a consequence of the novel design method applied, rather than 
an invalidation per se. Intended future work includes the development of a 
rigorous mathematical formalism. We also believe that the theory develop 
here is capable of further extension to explain a number of other photon 
emission phenomena.  

6 Conclusions 

We have used the particular non-local hidden-variable solution provided 
by the Cordus theory to propose a theory for the physical process of 
photon emission and absorption from the electron. This theory provides 
some answers to the deep questions of how the electron emerges from, or 
is absorbed into, the electron. The explanations are in terms of a 
hypothesised difference in the discrete fields between the photon and 
electron. The theory provides a new conceptual framework for explaining 
the process, and hints at yet deeper internal variables and inner-causality. 
While abandoning the zero-dimensional point paradigm makes this a 
drastic idea, the resulting Cordus theory provides a physically descriptive 
explanation for the process of photon-emission and absorption, and has 
good fitness to explain a wide range of fundamental phenomena. 
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