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0.1 Abstract

Three fundamental propertiés=parity, b=conservationc=dimensionality®” areusedas independent basts an

absolute phase spade,b,c}'®, in which a phase operator is the basis for all-phigsical interactionswhich
successively generalize to quantum and then classical behaasotivs scale or representation increaReprese-

tative number typeare determined bya{c}, after Hestenes and Cliffordndthe given phase algebieads naturally

to symmetricconseration (Noether)andapplications ofyroup theory(Lie, etc) We prgose thaa boson is &dound

pair of continuousmodal wave, anda fermion eventoccurswhere two bosons (four wavefttions) locally have

only two waves atonservedi b) phase the remaininghonconservedvaves(in the fourwave local statejlescribe

its vacuumfield. To unambguouslyresolvesystemshaving moreghan two members, we deducé g e ner a | exclu
p r i n thatpeduieed oudf-phase local stateandgenerates the (latentpncaserved(, i b) bosonic domainvith

nonlocal solutionsthat form the macroscopic physical structur@ignificantly, this identifiesthe subphysical
(pointlocal) phase space, the quantyginasei nt er act i ons ndndorservatmboviddeobtdre Hhe
scopic, and @& integrdion basis for the Euclidian 3D spae® readily understand, in parallel with action and gauge
theory giving rise to classical appriorations From this, weproposea useful field unification, which naturally

mixes parameters like gravity, space, proper local time, and charges (strong, amda&lectric), offering many
perspectives for analysi$Ve use thanodelto examine qualitive structures in QCD, QED, anduclearforces

Finally, some interpretations are offer@dterms of this representatidor the fundamental or derived naturetoé

energy stateand processes known to physics, including correlationsiwgihd addions toi the Standard Model.

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

1. Introduction
1.1Background and Aims

Many of the existing modelsn physicsare limitedin their scope or perspectiviey scale of applicatigror evenby
legacyor fundamental assumptionilot all of the experimental resulesan beexplainedexclusivelyby quantum
classicalor relativistic models and the assover between representations is sometimes cluhtisyorically, the
exploration ofphysicshas beerbased on dackward projection fronobjectoriented (Platonic, in the extreme),
commonspatia] and mas®quivalentinterpretatios, which we feel onlyexpresses apecificconversionor action)
of energies to spatial displacement in an ideal contesdpaebf an expansiofrom the unifyingtransformations of
anunderlyingfundamental modsjet to be discovered

A truly unifying model wouldcomprise aminimal number of equalljundamental elements that define all possible
energy stateand explain all observable and robservable phenomena, from which a subset of views describes the
human experience of physics, ranging in scale from theysahtum(metaphysicalthrough to the cosmological. It
must also be able to describ# forcesand their sourceshe causality or otherwise of all interactions, and the
involvement of eneng states in those interactiors. such an ideal modebhysical interactins can be reducetb
fundamental symmaess, so thatwe may obtaimew insights from newprojectionsand analytical studs of the
fundamental model

Recent vorks by RowlandsAlmeida, and othersshow promisinggeometricformulations, providingfor examfe,
more complete information about conserved matter states encoded in the Dirac Equation, those arising from
nilpotent, monogenic, or closaystemmodels and interpretations of vacuum energy

This paper consolidates the early stageanangoingprojed, 6 Pi e ¢ e s, baséd oft thegwork 6f Rowlands. It
aims tobuild a fundamental model that generates the states and processes offered by the many incompatible
inadequatenodels accepteih physics todaywith hopes that it may offer new informatiamd be viably compu

able Developments are welcomed by the author.

1.2 The Symmetry Spacé?

Threefi p r o p ¢aketbinaysvalue dundamentalevel: ¢x real or imaginary, cx conservedr non-conservegdand
& dimensionalor nondimensiondf”, combining to represent eight possible absolute energy stdies have
meaning to physicist&roperties{c) & ¢} operateexclusivelyalong their own axes r ¢ ¢ h withouténtemig-,
ing, and heir combinations Table ) describe the physical and mathematical natfitbe energy states
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Energy State + real + non-conservec + dimensional | Product

T imaginary i conserved T continuous | Number
S  space +6 +Q +0 0
A gravity +@ +® @ 1
B momentum +@ ® +Q 2
M mass +0 © @ 3
C magnetism’ @ +® +@ 4
N time [} +® @ 5
Q charge &) © +6 6
D ? [ @ 4 7

Table 1 (left) Eight possiblaunit energystates (right) their relationship in thebsoluteSymmetry Space

2. BasicAlgebra
2.1 Choice ofOperator: Interactions of the Properties

Energy statesre implicitly combined by operations onethpropert e valdes in the manner ofultiplication
(ecs.1,3), exclusiveor logic (eq2), continuous (egl4,6), anddecompositios of compact Lie groupepresentations
Re-application ofachange results ithereturn to identity

+0Z2 V= O2+0= @
+OZ+O= B2 H=+Q (27 (1)
08§ 1 =150 =1,
05§ 0=151 =0. 9 (2)
10dd 1even — 1even 10dd  — 1,
10dd q10dd 1even 1even — +1. (3)
We may derive a continuous waiveexponential forn{eg6) using rel and imaginary parts based on:
e O)N¥, 1" ="& =cos*s. (4

Properties{cy 06} are orthogonal and conserved, such gXE &= &ja= 0, forbidding direct unitary
grouprotationbetweendifferent propertiesbutrotationmay be emulatedybcomposition and inversion of elements
(rotation by reflections)as shown irthe first column offable 2 This means that the sgh @ ¢} is not a groupbut
the set of eight binary energy state combinatidiable ) are Quaternion units and-vector units, which will be
introduced in later algebrare norabelian; they ati-commute whereas groups dfinary propertystates are abelian.

Properties CPT Quaternion Units 2>7 4-vector Units 2>
CX0Z CXIO= 0 o0 =Y = ji=®
GL¥ GUK= & 6"Y= 0 k= ki='D
G2 Co= 0°Y=06 ki= k="
[Annz (IIIII): 0 66"Yz 66"Y: 0 1 i2 = j2 = k2 =1
(XI= inverse 60"Y= 0

Table 2 Comparing rotational behaviosiin typical6 phy si ¢ s

al ge

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 mdaomanshould we choose to impose them). For example,
we may construct a complex wave, starting with £ga useful relation of integer powers iof to the cosine

function,

and

we find the exponential for powersiaf, &

substituti

1=

ng fro

‘@ = cos*-,
mMxreYd, er 6s
QRi2 @) = G

©)

formul a,

Combining two such waves orthogonally, offset a erarycle, E in phase(for example, into a complex plane),

describes the unit circld(l)a n d

"IEQ® = "Igcose, and
i gO” = igeos « -, (6)
compl ex wave as Eul eponests ofadull predicg , whi

‘G® = cose + @ine .

2

ct
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And we find that the binary operators in dijg.all map tophase operations, with a continuous form,
*3= %12 (7)
O®3 = QR1R2 = Q> 1te2

We considereach of{¢yc)c¢} basesto be aoneparameter unitary grousuch that twar moreelementsmay be
combined to form aisefulgroup we require two orthogonal element foetcomplex or plane wave, and a physical
model requires that we must have all three elemétbest, we can infer only that a phase operation in a single
element is analogous to that obaeparameter unitary grofif" £} 3 onedimensional groupaving inverse: p,
identity 0, anctyclic phasdimits 0..2p (phasemodulo2p).

As a state vectorhe properties{¢ ¢} haveno direct means of expressirgvalue for direction. This simplifies
philosophical matters of causalityy removing them from thenost fundamental levelMe later find that the
direction of t i medngularmamomentwm af was,eanddisEphaseo r td ke & istatey vé@ctooat
largergroup structurg

2.2 Nilpotent Group Symmetry: Roots of Zero

It has been showh that close d&roup$ of parameters form self '
contained systems for energy transformatiamd in this way, & define nNA=
interaction between entities as a symmetric violatiqerogertyviolation
in one energy state is balanced by a corresponding opposite violation of

the sameproperty in anotherenergy staten the system This is the EA=
O6nil potent effectd: while balanjced vi
of the system is zer@mplying systemwide conservation)the energy
within is transformed to different statésdiscrete calculus interpretation "EA=
can be defined as:

3V 2z X§= 39r 2 Zg, or 1V 2 Xg= 19r27s, 17 s

where W, X Y,Z arestate vectors in Symmetry Spaemd any or all of
the member states may be collapsed or expaintiedhore or less terms.

®
€)
ns ensur e

(10

11

orr oor dro ocoo

In eqs8i 11, parameter pairall have net result001 . There are six
other useful produstresulting from other pairswhere identity is
000 ). If equal products are combined, then the result is Zeve.
balancing of symmetry violations may be expressed in general form far a
cl osed systedd, i sottihreg iddatityaoteclogoré [t h e
which need not & defined in this general model. Tloisn also be viewed gz _ 14
in reverse, where solutions are possible expressions of an independenft =0 = 0 =0 (19
product. SFOs= SFug+ SFug+ sfus  (15)
Supporting Noet Hedlogesl symmdirievoiatiers |1 06 282, =0 (16)
(divergence pairs) within theystemobey thei respective conservation
laws where there is no violation in property then thataspect of the Conserved| &0 | &l co
systemis mv_arl_antand therefore conserveéﬁ_.l 3.3. Conse_:rvatlon laws Divergent | @ | @ | &
based on this ideean ony be successfully incorporated into a represe : -
; ; . ; oo Table 3 Conservation Relations
tation model if as in this casestate vectors contain independent
channelsthere are three possible fundamensalXphysical) conservation law§l) ®is conserveddis divergent
(2) Gis conservediis divergent; (3ois Conserved,ams divergentAnother three can be implied by inverting the
el ementdsons eg v e d adivergenecnt s n & eawe 3 &xamining dimensional elements of
energy state vectors will alsoigld relevansublaws ofconservation

(o]
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2.3 ClosedSystemsand Approaches toUnifications

In simple interactions and smalystems_, (eg14), O (eql5), or O (eql6), may represent a unified quantum
potentiall®™", satisfied by the solution i Gy and® Open systems hawnon-zero solutions (ed6). Thesemight be
irreducible,or represent vacuum energgstatistical representaticof O might suffice(2.4).

Because the propertiggic)c} are rotatiorasymmetric, they do not interacipon each othereach of{¢)c G}
interactson its own indepenént row (2.1). For thisreasonthe simplesiguantitativeexpressions that successfully

unify all energy states in the Symmetry Space are likely to comprise sums of three terms, corresponding to the three
possibleviolations of fundamental propertie®qsl12,14,15), remembering that multiplication igenerally for

coupling interactiors (both the inner andouter produdd), and additionseparatesanisomorphic termsAs with

egsl,17, this applies also tdifferential versions, provided they describe fundamental interactfemssub-physical
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interactions using phase operators, we may take terms to be differential, and construct covariant differentials if two
instances sre the same reference frame (which they often desndhey are approximatidis

No practical system can be considered entirely close@ r epr e s e ndroafgdi oins oufnréefarlaest i c
because &losed systenis only anapproximationof a practical situationAmbient conditions, such agsidual
chargeinteractionsand theaccumulated gravitationatteractionswith the rest of the universwvill affect solutions,
and vice versaDespite the shortcomings the closed systenit presentsa simple model from which we can learn.

2.4Vacuum, Unified Fields, Nonconserved Notocality, and (no) Superparticles

In this model, vacuum iany_ (eql3), _o (eql4), or O(ecs.15,16); the set of potential symmetry violations relative

to any given energy state or grouyth relevance to any systerhis representation parallels spectral decompos

tion, and eigenvector/value analysis used in various field theories. Vatued n 6t be physigally m
in fact, thenonconservedspect is nofiocal It is not the empty volume between particulatatter, nor is it an
aethetbasedield, nor is it a cloud of virtual particlammediatelysurrounding matter.

Fr om R o[underswrslitg of thespace charge mass time} set of parameters containingerything that is
important to physics, we note that there aight similar closed supersymmetric binary system$! within the
Symmetry Spacgroup These areonjugatepairs of closed foumembersystemswhich can be identiéd as sets of
four unit states may be connected by a plane or tetrahedfarie ¢+ ¢}. These supesymmetric groups daot
imply a conjugate set of particldsé s u p e r t@ rairot thosdofahe &tandard Model, becaute physical
meaningof energy stateis absolute, rather than relathandthe Symmetry Space conjugg(in all three properties)
of a particlewould not be a particldoutwould instead ba nonconservefield or potential We understand that there
are many possible reflection symmetries in our Po8 model, including those in parity and dimensionatity, and
another levelve may includgime reversal and charge conjugat®ymmetriesbut taking the inverse of a fermion
state in all of the three fundamental properties does not equate to another &tatednitinstead equates a field
or vacuum state.

2.5 State, Process, and Operatofsummary)

We have use the 2 operator to combine properti€sql) and to implicitly combinesnergy state¢eql?7). This
operator symbol is ndtrictly necessary, because imstas ofstatesare their ownphaseoperators, interactings
phasechange factorsvithin the independer{ty 3¢} channelsThis form is readily continuous(eq4) and may be
guantized andmore importantlyproperties in combinain presenus with thebases for theich mathematical tools
of group theorystarting with each of the propertié& @6} beinga wave component of @neparametewunitary
groug®©"® EU"®1 Theijr combinatioras orthogonal basis elementeateshe simplestgroups.Further, this structure is
compatible with many other mathematical tools, such as:

A clear advantage of this interaction model is thaavibids a significant obstacle to the completeness of any
fundamental philosophywherestatesand processesare modellecdseparatelythere is aequirement folan outside
agent ofcausalchange that operates in parallel with the mo8ath an external agend not necessarwith this
mockl, as itis inherently selcontaineg with its ownlocal proper ime.

2.6 Number Types

;I'he propzrties thems_te_lves dtfetermini the ™ Grade Real Imaginary

ype and composition of number - ,

represeting the dimensional values of | 1D (Scalar) |0 Unitary Rleal Scalar 3 Tnvecéor volume
energy states, as shownTable 5 along 123

with the rotation symmetriesnplied by 3D (Vector) |1 Vector 2 Bivector

their position in the Symmetry Space ©1,€2,€3 e?3,e31,e1_2
Table 4reproducs the geometric algebra Table 4 Grades and number types for {a,c} binary unit value.
from Hesteneswhich we consider to be value Rotation

a convenienalgebraictool, andwe wish State | Representation Symmetry | Unit Basis Elements
to further explore this aspect jigstify its space | real 3vector Yes X= S0 Y= §, 2= 5
use A real scalar n/a X=g

Abou_t the nL_meer types_ themse_lves: B real 3vector No X= I Y=y 2= 1,
Imaginary units square toi (negative —

norm) and real units square to 1 mass .real §calar n/a X= m

(positive norm) Rotaton symmetry and C |imaginary 3vector Yes 1=Cuj=Cy k=G
translationsymmetryapply only tonon | time N | imaginary scalar n/a i=t

conserved  dimensional  state¥, charge | imaginary 3vector No i = Qe j=Quwk=Qs
important in actions realised as spatia D imaginary scalar n/a i=f

changes. Table 5 Number types and basis elemdntsabsolute energy states

4
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Composites of number typesssumea transformationand coupling of energy statesand these processes (of
conjugation, complexification, and dimensadization) will generate furthemumber typesreal, imaginary, complex,
quaternionmultivariate vectors, anlimited combinations thereplup to module8 (separatepositive and negatiye
countsin bases in the Clifforélgebr&™@. For e x a mp | ebasis Roo thel Dirat eéciation iscampactifia-
tion of the strong, weak, and electric elememnfischarge into time, space and mass$>” respectively,implicitly
defines a unifying couplingassumes a specific interacti@nd privileges the inner produdts5). As suggesd in
our earlier worl!, and by Almeid4!, similar treatmenof other representations should provide useful insights.

3. Physical Interpretation: Life-cycles of Waves
3.1 The Physical Meaning of the Wae Representation

In Part2, we described energy states as having binary value, and we built some group structures and continuous form
from those simple interactions. Thet ofeight binarystate parameters {dd Qo) (Table J is a fully quantized view
that could not work as a physical baslie set isabinary+ {& w3 simplificationof a continuous system

The physical basis of this model is that all energy is waves (bpsorsthat when bosons meet in a local context,
the combination of bosons forrbeththe fermion state anthe fields. After the fermion event, wagainhave only
bosonsThe Symmetry Space is a phase space with-E&ral scope, not operating directlyttviclassical lengths,
but instead operating with phase, adding incrementally to classical lengthesvetiymonlocal action.Specifically,
thephysical basis requigethat

3.1.1 A bosonis a pair ofonlocalwaves, each wave having element§irc 3.

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

3.1.3 At the fermion event, the noncegrved states describe the fields, and the conserved states describe the
fermion statdfigs.1,2).

In physical contextthis implie® as with the Standard Modelhat he energy carried by the bosonrédatedto
energydifferences between fermigner more correctlythe phase differencacross the length of the waviut
another way, the fermion states express the wave phases of wesaas show thig) the example ch mathemat
cal simulation of wo-slit experiments (and their variationg)ithough the fermioa seem to terminate the bosons,
this is not necessarily the casiee local transformation @banddvalues may reencode the states into a physically
differentform, e.g. a wave could beaced from an electron to a photon, to an-gotirk, to a gluon, and so .dvost

of the observable physical properties of matter are not immediately available at this fundémetaghysical)
level; they emerge when we examine higbeter dimensionallements in pairs of interacting waves

Quantum solutions arise nftom an imposed quantization, but instead from a

. . . . : N,C +b AS

requirement focontinuity at interaction eventQuantum events (figs,2) occurat - Q ¢ .
O(abnserved) on a continuous siThiwrsqoirerdeatl | w aYv e i ¥ prloperty

for continuity to achieve quantization seems toské-contradicting and is not 3

intuitive: it is only at these quantum solutions that the wavesintayactcontiru- —a ' ta
ously with full inner product, so that the wave element may passncaisly from Z, Z.
one side of the event to the other while its membership betweenclotsérved —e ‘-

entities may changén other words, aconservelievent is a sharing or swapping of D,Q -» MB
value between entities.

Fig.1: Event wave states

One might think that ébhosorR b ocBnodlis dmi & SEOetrydracesf er mi o
tion of numbersbut thisis possible because at thelutionevent some aspects of
the coincident bosorstate vectors will square to zero, effectively cancelling, td
leave a local difference that is equivalent to a fermiotestst the conserved
interaction event w h éteractiob of dhenbnoosisemesl
partners (havingalues somewhere in the Symmetry Space, though not necessar|
in the plane &) generatsa field or potential.

Returning t oren22p thepreperbesexhibiting equality at the event i o- |lustration offour
arevalueconservednner productsand those having inequalityteractlocally with waves in aonserved ever
outer productsThis then leaves the properties tHiter between local waved ¢he (only b phaseis show.
conservecevent, which form the fermion staté/here interacting states would be

equal, this generates no fermion state, which leads us to the General Exclusion P@m@iplenis picture of
wave/particle interactiomllows photonsto connectfermion eventsin the manyto-many fashion we expect from
gravity andcharge







