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0.1 Abstract 

Three fundamental properties (a=parity, b=conservation, c=dimensionality)[2,7] are used as independent bases for an 

absolute phase space { a,b,c} [6], in which a phase operator is the basis for all sub-physical interactions, which 

successively generalize to quantum and then classical behaviours as the scale or representation increases. Represen-

tative number types are determined by {a,c} , after Hestenes and Clifford, and the given phase algebra leads naturally 

to symmetric conservation (Noether) and applications of group theory (Lie, etc). We propose that a boson is a bound 

pair of continuous modal waves, and a fermion event occurs where two bosons (four wavefunctions) locally have 

only two waves at conserved (ïb) phase; the remaining nonconserved waves (in the four-wave local state) describe 

its vacuum field. To unambiguously resolve systems having more than two members, we deduce a ógeneral exclusion 

principleô that requires out-of-phase local states, and generates the (latent) nonconserved ( ï̧b) bosonic domain with 

non-local solutions that form the macroscopic physical structure. Significantly, this identifies the sub-physical 

(point-local) phase space, the quantum phase interactions that provide the ónonconservation bridgeô to the macro-

scopic, and an integration basis for the Euclidian 3D space we readily understand, in parallel with action and gauge 

theory, giving rise to classical approximations. From this, we propose a useful field unification, which naturally 

mixes parameters like gravity, space, proper local time, and charges (strong, weak, and electric), offering many 

perspectives for analysis. We use the model to examine qualitative structures in QCD, QED, and  nuclear forces. 

Finally, some interpretations are offered in terms of this representation for the fundamental or derived nature of the 

energy states and processes known to physics, including correlations with ï and additions to ï the Standard Model. 

We believe this representation offers a very compact and complete picture of physics. 

1. Introduction  

1.1 Background and Aims 

Many of the existing models in physics are limited in their scope or perspective, by scale of application, or even by 

legacy or fundamental assumptions. Not all of the experimental results can be explained exclusively by quantum, 

classical or relativistic models, and the cross-over between representations is sometimes clumsy. Historically, the 

exploration of physics has been based on a backward projection from object-oriented (Platonic, in the extreme), 

common spatial, and mass-equivalent interpretations, which we feel only expresses a specific conversion (or action) 

of energies to spatial displacement in an ideal context; a subset of an expansion from the unifying transformations of 

an underlying fundamental model yet to be discovered. 

A truly unifying model would comprise a minimal number of equally fundamental elements that define all possible 

energy states and explain all observable and non-observable phenomena, from which a subset of views describes the 

human experience of physics, ranging in scale from the sub-quantum (metaphysical) through to the cosmological. It 

must also be able to describe all forces and their sources, the causality or otherwise of all interactions, and the 

involvement of energy states in those interactions. In such an ideal model, physical interactions can be reduced to 

fundamental symmetries, so that we may obtain new insights from new projections and analytical studies of the 

fundamental model. 

Recent works by Rowlands, Almeida, and others, show promising geometric formulations, providing, for example, 

more complete information about conserved matter states encoded in the Dirac Equation, those arising from 

nilpotent, monogenic, or closed-system models, and interpretations of vacuum energy. 

This paper consolidates the early stages of an ongoing project, óPieces of Eightô, based on the work of Rowlands. It 

aims to build a fundamental model that generates the states and processes offered by the many incompatible or 

inadequate models accepted in physics today, with hopes that it may offer new information and be viably comput-

able. Developments are welcomed by the author. 

1.2 The Symmetry Space
[6]

 

Three ñpropertiesò take binary value at fundamental level: ὥ: real or imaginary, ὦ: conserved or non-conserved, and 

ὧ: dimensional or non-dimensional[2,7], combining to represent eight possible absolute energy states which have 

meaning to physicists. Properties {ὥ,ὦ,ὧ} operate exclusively along their own axes or óchannelsô, without intermix-

ing, and their combinations (Table 1) describe the physical and mathematical nature of the energy states. 
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Energy State  + real 
ï imaginary 

+ non-conserved 
ï conserved 

+ dimensional  
ï continuous 

Product 
Number 

 

 

S space +ὥ +ὦ +ὧ 0  

A  gravity  +ὥ +ὦ ὧ 1  

B  momentum +ὥ ὦ +ὧ 2  

M mass +ὥ ὦ ὧ 3  

C  magnetism? ὥ +ὦ +ὧ 4  

N  time ὥ +ὦ ὧ 5  

Q charge ὥ ὦ +ὧ 6  

D ? ὥ ὦ ὧ 7  

Table 1. (left) Eight possible unit energy states, (right) their relationship in the absolute Symmetry Space. 

2. Basic Algebra 

2.1 Choice of Operator: Interactions of the Properties 

Energy states are implicitly combined by operations on their propertiesô values, in the manner of multiplication 

(eqs.1,3), exclusive-or logic (eq.2), continuous (eqs.4,6), and decompositions of compact Lie group representations. 

Re-application of a change results in the return to identity. 

 + ὥz ὥ= ὥz +ὥ= ὥ,  

 + ὥz +ὥ= ὥz ὥ= +ὥ. [2,7] (1) 

 0ṥ 1 = 1ṥ 0 = 1,  

 0ṥ 0 = 1ṥ 1 = 0. [6] (2) 

 1odd 1even = 1even 1odd = 1,  

 1odd 1odd = 1even 1even = + 1. (3) 

We may derive a continuous wave in exponential form (eq.6) using real and imaginary parts based on:  

 ( •ᶅ 0) ᶰᴚ, 1•= Ὥ2•= cos“•. (4) 

Properties {ὥ,ὦ,ὧ} are orthogonal and conserved, such that ộὥ|ὦỚ= ộὥ|ὧỚ= ộὦ|ὧỚ= 0, forbidding direct unitary 

group rotation between different properties, but rotation may be emulated by composition and inversion of elements 

(rotation by reflections), as shown in the first column of Table 2. This means that the set {ὥ,ὦ,ὧ} is not a group, but 

the set of eight binary energy state combinations (Table 1) are. Quaternion units and 4-vector units, which will be 

introduced in later algebra, are non-abelian; they anti-commute, whereas groups of binary property states are abelian. 

Properties CPT Quaternion Units 
[2,5,7]

 4-vector Units 
[2,5,7]

 

ὥὦz ὥὦὧ= ὧ 
ὥὧz ὥὦὧ= ὦ 
ὦὧz ὥὦὧ= ὥ 
ὥὦὧz ὥὦὧ= 0 

ὥὦὧ= inverse 

ὅὖ= Ὕ 

ὅὝ= ὖ 

ὖὝ= ὅ 

ὅὖὝz ὅὖὝ= 0 

ὅὖὝ= 0 

░▒= ▒░= ▓ 

▒▓= ▓▒= ░ 
▓░= ░▓= ▒ 

░2 = ▒2 = ▓2 = ░▒▓= 1 

ij = ji = Ὥk 

jk = kj = Ὥi 
ki = ik = Ὥj 

i2 = j2 = k2 = 1 

Table 2. Comparing rotational behaviours in typical óphysics algebraô. 

We may join the conserved quantum events with an exponential or sinusoidal function for a continuous view, giving 

waves an implied time direction and intrinsic angular momentum (should we choose to impose them). For example, 

we may construct a complex wave, starting with eq. 4, a useful relation of integer powers of ï1 to the cosine 

function, 

 1•= Ὥ2•= cos“•, (5) 

and substituting from Eulerôs formula, Ὥ= ὩὭ“/ 2, 

we find the exponential for powers of ï1, Ὥ2•= ὩὭ“ 2ϳ (2•) = ὩὭ•“.  

Combining two such waves orthogonally, offset a quarter cycle, 
“

2
 in phase, (for example, into a complex plane), 

 ἺɇὩὭ• = Ἲɇcos•,    and  

 ἱɇὩὭ• = ἱɇcos •
“

2
, (6) 

describes the unit circle U(1) and complex wave as Eulerôs formula, which includes components of a full product, 

 ὩὭ• = cos•+ Ὥsin•.  
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And we find that the binary operators in eqs.1ï4 all map to phase operations, with a continuous form, 

 •3 = •1•2 (7) 

ὩὭ•3 = ὩὭ•1ὩὭ•2 = ὩὭ•1+•2  

We consider each of {ὥ,ὦ,ὧ} bases to be a one-parameter unitary group, such that two or more elements may be 

combined to form a useful group: we require two orthogonal element for the complex or plane wave, and a physical 

model requires that we must have all three elements. At best, we can infer only that a phase operation in a single 

element is analogous to that of a one-parameter unitary group[Stone, Euler]: a one-dimensional group having inverse ±p, 
identity 0, and cyclic phase limits 0..2p (phase modulo 2p). 

As a state vector, the properties {ὥ,ὦ,ὧ} have no direct means of expressing a value for direction. This simplifies 

philosophical matters of causality by removing them from the most fundamental level. We later find that the 

direction of timeôs arrow depends on the angular momentum of waves, and the óphase orderingô of state vectors in 

larger group structures. 

2.2 Nilpotent Group Symmetry: Roots of Zero 

It has been shown[6] that closed ógroupsô of parameters form self-

contained systems for energy transformation, and in this way, we define 

interaction between entities as a symmetric violation: a property violation 

in one energy state is balanced by a corresponding opposite violation of 

the same property in another energy state in the system. This is the 

ónilpotent effectô: while balanced violations ensure that the net violation 

of the system is zero (implying system-wide conservation), the energy 

within is transformed to different states. A discrete calculus interpretation 

can be defined as: 

 ɝȿW Xzȿ= ɝȿY Zzȿ ,   or   ɿȿW Xzȿ= ɿȿY Zzȿ ,  (17)  

where W, X,Y,Z  are state vectors in Symmetry Space, and any or all of 

the member states may be collapsed or expanded into more or less terms. 

In eqs.8ï11, parameter pairs all have net result 0 0 1 . There are six 

other useful products resulting from other pairs (where identity is 

0 0 0 )[6]. If  equal products are combined, then the result is zero. The 

balancing of symmetry violations may be expressed in general form for a 

closed system, noting that ó0ô is the value of the identity or closure, 

which need not be defined in this general model. This can also be viewed 

in reverse, where solutions are possible expressions of an independent 

product. 

Supporting Noetherôs ñTheorem Iò[1], closed symmetric violations 

(divergence pairs) within the system obey their respective conservation 

laws: where there is no violation in a property then that aspect of the 

system is invariant and therefore conserved (3.1, 3.3). Conservation laws 

based on this idea can only be successfully incorporated into a represen-

tation model if, as in this case, state vectors contain independent 

channels: there are three possible fundamental (sub-physical) conservation laws: (1) ὥ is conserved, ὦὧ is divergent; 

(2) ὦ is conserved, ὥὧ is divergent; (3) ὧ is conserved, ὥὦ is divergent. Another three can be implied by inverting the 

elements, e.g. óὥ conservedô inverts to óὥ divergent, ὦὧ conservedô (Table 3). Examining dimensional elements of 

energy state vectors will also yield relevant sub-laws of conservation. 

2.3 Closed Systems and Approaches to Unifications 

In simple interactions and small systems, ‗0 (eq.14), ЋὉ (eq.15), or Ὁ (eq.16), may represent a unified quantum 

potential [QFT] , satisfied by the solution in ὥ,ὦ, and ὧ. Open systems have non-zero solutions (eq.16). These might be 

irreducible, or represent vacuum energy, so statistical representation of Ὁ might suffice (2.4). 

Because the properties {ὥ,ὦ,ὧ} are rotation-asymmetric, they do not interact upon each other; each of {ὥ,ὦ,ὧ} 
interacts on its own independent row (2.1). For this reason, the simplest quantitative expressions that successfully 

unify all energy states in the Symmetry Space are likely to comprise sums of three terms, corresponding to the three 

possible violations of fundamental properties (eqs.12,14,15), remembering that multiplication is generally for 

coupling interactions (both the inner and outer products), and addition separates anisomorphic terms. As with 

eqs.1,17, this applies also to differential versions, provided they describe fundamental interactions. For sub-physical 

 ἡἋ=
0
0
0

0
0
1

=
0
0
1

 (8) 

 ἙἌ=
0
1
0

0
1
1

=
0
0
1

 (9) 

 ἚἍ=
1
0
0

1
0
1

=
0
0
1

 (10) 

 ἝἎ=
1
1
0

1
1
1

=
0
0
1

 (11) 

 

ὥ1

ὦ1
ὧ1
ȣ

ὥὲ
ὦὲ
ὧὲ

=
0
0
0

 (12) 

 

ὥ
ὦ
ὧ
‗1ȣ‗ὲ=

0
0
0

 (13) 

 ‗1 ‗0 ȣzᶻ‗ὲ ‗0 = 0 (14) 

 ȿЋὉȿ= ȿЋὥȿ+ ȿЋὦȿ+ ȿЋὧȿ (15) 

 ‗1 ȣz ‗zὲ= Ὁ (16) 

 

Conserved ὥὦ ὥὧ ὦὧ 

Divergent ὧ ὦ ὥ 

Table 3: Conservation Relations 
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interactions using phase operators, we may take terms to be differential, and construct covariant differentials if two 

instances share the same reference frame (which they often do not, so they are approximations!). 

No practical system can be considered entirely closed; the representation of ófree groupsô is unrealistically ideal, 

because a closed system is only an approximation of a practical situation. Ambient conditions, such as residual 

charge interactions and the accumulated gravitational interactions with the rest of the universe, will affect solutions, 

and vice versa. Despite the shortcomings of the closed system, it presents a simple model from which we can learn. 

2.4 Vacuum, Unified Fields, Nonconserved Non-locality, and (no) Super-particles 

In this model, vacuum is any ‗ (eq.13), ‗0 (eq.14), or Ὁ (eqs.15,16); the set of potential symmetry violations relative 

to any given energy state or group, with relevance to any system. This representation parallels spectral decomposi-

tion, and eigenvector/value analysis used in various field theories. Vacuum neednôt be physically manifest, nor local; 

in fact, the nonconserved aspect is non-local. It is not the empty volume between particulate matter, nor is it an 

aether-based field, nor is it a cloud of virtual particles immediately surrounding matter. 

From Rowlandsô[2] understanding of the {space, charge, mass, time} set of parameters containing everything that is 

important to physics, we note that there are eight similar closed super-symmetric binary systems[6] within the 

Symmetry Space group. These are conjugate pairs of closed four-member systems, which can be identified as sets of 

four unit states may be connected by a plane or tetrahedron in {±ὥ,±ὦ,±ὧ}. These super-symmetric groups do not 

imply a conjugate set of particles (ósuper particlesô) to mirror those of the Standard Model, because the physical 

meaning of energy states is absolute, rather than relative, and the Symmetry Space conjugate (in all three properties) 

of a particle would not be a particle, but would instead be a nonconserved field or potential. We understand that there 

are many possible reflection symmetries in our Po8 model, including those in parity and dimensionality, and on 

another level we may include time reversal and charge conjugation symmetries, but taking the inverse of a fermion 

state in all of the three fundamental properties does not equate to another fermion state, but instead equates to a field 

or vacuum state. 

2.5 State, Process, and Operator (summary) 

We have used the  z operator to combine properties (eq.1) and to implicitly combine energy states (eq.17). This 

operator symbol is not strictly necessary, because instances of states are their own phase operators, interacting as 

phase-change factors within the independent {ὥ,ὦ,ὧ} channels. This form is readily continuous (eq.4) and may be 

quantized, and more importantly, properties in combination present us with the bases for the rich mathematical tools 

of group theory, starting with each of the properties {ὥ,ὦ,ὧ} being a wave component of a one-parameter unitary 

group[Stone, Euler]. Their combination as orthogonal basis elements creates the simplest groups. Further, this structure is 

compatible with many other mathematical tools, such as:  

A clear advantage of this interaction model is that it avoids a significant obstacle to the completeness of any 

fundamental philosophy: where states and processes are modelled separately, there is a requirement for an outside 

agent of causal change that operates in parallel with the model. Such an external agent is not necessary with this 

model, as it is inherently self-contained, with its own local proper time.  

2.6 Number Types 

The properties themselves determine the 

type and composition of number 

representing the dimensional values of 

energy states, as shown in Table 5, along 

with the rotation symmetries implied by 

their position in the Symmetry Space. 

Table 4 reproduces the geometric algebra 

from Hestenes, which we consider to be 

a convenient algebraic tool, and we wish 

to further explore this aspect to justify its 

use.  

About the number types themselves: 

Imaginary units square to i (negative 

norm), and real units square to 1 

(positive norm). Rotation symmetry and 

translation symmetry apply only to non-

conserved dimensional states[2], 

important in actions realised as spatial 

changes. 

Grade Real Imaginary 

1D (Scalar) 0 
Unitary Real Scalar 

 1 
3 

Trivector volume 
e123  

3D (Vector) 1 
Vector 

e1,e2,e3   
2 

Bivector 
e23,e31,e12  

Table 4. Grades and number types for {a,c} binary unit value. 

State 
Value 
Representation 

Rotation 
Symmetry Unit Basis Elements 

space real 3-vector Yes  x = sx, y = sy, z = sz 

A real scalar n/a  x = g 

B real 3-vector No  x = rx, y = ry, z = rz 

mass real scalar n/a  x = m 

C imaginary 3-vector Yes  i = Cx, j  = Cy, k = Cz 

time N imaginary scalar n/a  i = t 

charge imaginary 3-vector No  i = Qe, j = Qw, k = Qs 

D imaginary scalar n/a  i = f 

Table 5. Number types and basis elements for absolute energy states. 



A3fSFP ï LIMITED DISTRIBUTION ï Work-in-progress ï John Valentine ï johnv@johnvalentine.co.uk ï 30th September 2008 

 

 5  

 

Composites of number types assume a transformation and coupling of energy states, and these processes (of 

conjugation, complexification, and dimensionalization) will generate further number types: real, imaginary, complex, 

quaternion, multivariate vectors, and limited combinations thereof, up to modulo-8 (separate positive and negative) 

counts in bases in the Clifford algebra[4,7,8]. For example, Rowlandsô basis for the Dirac equation is a compactifica-

tion of the strong, weak, and electric elements of charge into time, space, and mass
[5,7] respectively, implicitly 

defines a unifying coupling, assumes a specific interaction, and privileges the inner products (4.5). As suggested in 

our earlier work[6], and by Almeida[8], similar treatment of other representations should provide useful insights. 

3. Physical Interpretation: Life-cycles of Waves 

3.1 The Physical Meaning of the Wave Representation 

In Part 2, we described energy states as having binary value, and we built some group structures and continuous form 

from those simple interactions. The set of eight binary-state parameters in {ὥ,ὦ,ὧ} (Table 1) is a fully quantized view 

that could not work as a physical basis; the set is a binary ± {ὥ,ὦ,ὧ} simplification of a continuous system. 

The physical basis of this model is that all energy is waves (bosons), and that when bosons meet in a local context, 

the combination of bosons forms both the fermion state and the fields. After the fermion event, we again have only 

bosons. The Symmetry Space is a phase space with semi-local scope, not operating directly with classical lengths, 

but instead operating with phase, adding incrementally to classical lengths with every non-local action. Specifically, 

the physical basis requires that: 

3.1.1  A boson is a pair of non-local waves, each wave having elements in {ὥ,ὦ,ὧ}. 

3.1.2  A fermion is a local meeting of two bosons (i.e. four local waves), where only two elements are at exactly ὦ 
(figs.1,2), i.e. ὦ is a quantizing wave. 

3.1.3  At the fermion event, the nonconserved states describe the fields, and the conserved states describe the 

fermion state (figs.1,2). 

In physical context, this impliesðas with the Standard Modelðthat the energy carried by the boson is related to 

energy differences between fermions, or more correctly, the phase difference across the length of the wave. Put 

another way, the fermion states express the wave phases of bosons, we can show this in the example of a mathemati-

cal simulation of two-slit experiments (and their variations). Although the fermions seem to terminate the bosons, 

this is not necessarily the case: the local transformation of ὥ and ὧ values may re-encode the states into a physically 

different form, e.g. a wave could be traced from an electron to a photon, to an anti-quark, to a gluon, and so on. Most 

of the observable physical properties of matter are not immediately available at this fundamental (metaphysical) 

level; they emerge when we examine higher-order dimensional elements in pairs of interacting waves. 

Quantum solutions arise not from an imposed quantization, but instead from a 

requirement for continuity at interaction events. Quantum events (figs. 1,2) occur at 

ὦ (óconservedô) on a continuous sinusoidal wave in property ὦ. This requirement 

for continuity to achieve quantization seems to be self-contradicting, and is not 

intuitive: it is only at these quantum solutions that the waves may interact continu-

ously, with full inner product, so that the wave element may pass continuously from 

one side of the event to the other while its membership between local conserved 

entities may change. In other words, a (conserved) event is a sharing or swapping of 

value between entities. 

One might think that óboson = 2 fermionsô and ófermion = 2 bosonsô is a contradic-

tion of numbers, but this is possible because at the solution event, some aspects of 

the coincident boson state vectors will square to zero, effectively cancelling, to 

leave a local difference that is equivalent to a fermion state. At the conserved 

interaction event where two bosons ómeetô, the interaction of the nonconserved 

partners (having values somewhere in the Symmetry Space, though not necessarily 

in the plane ὦ) generates a field or potential. 

Returning to Noetherôs Theorem (2.2), the properties exhibiting equality at the event 

are value-conserved inner products, and those having inequality interact locally with 

outer products. This then leaves the properties that differ between local waves at the 

conserved event, which form the fermion state. Where interacting states would be 

equal, this generates no fermion state, which leads us to the General Exclusion Principle (3.2). This picture of 

wave/particle interaction allows photons to connect fermion events, in the many-to-many fashion we expect from 

gravity  and charge.  

 
Fig.1: Event wave states 

in Symmetry Space. 

 
Fig.2: Illustration of four 

waves in a conserved event 
(only b phase is shown). 




