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The first five pages after the cover summarize the rest of this paper. 



CLIFFORD ALGEBRAS to E8

CLIFFORD EVOLUTION of OUR UNIVERSE

CREATION -  OCTONIONIC NON-UNITARY INFLATION 
28+64+28 = 120 D8 = 4X32 =128 D8 HALF-SPINOR

E8 -  PARTICLES and FORCES - 8D LAGRANGIAN - TRIALITY



E8 HEISENBERG CREATION-ANNIHILATION - 28+64+(63+1)+64=28

AFTER INFLATION - QUATERNIONIC UNITARY EXPANSION 
now - DE : DM : OM = 0.75 : 0.21 : 0.04 

E8 = H4 STANDARD MODEL  CP2 + H4 GRAVITY+DARK ENERGY M4
STRINGS = WORLD LINES 26D STRING THEORY - SPIN-2 BOHMIONS 

QUANTUM BLOCKCHAINS OF SCHWINGER SOURCES 



HIGGS = NAMBU-JONA-LASINIO TRUTH QUARK COMPOSITE 
FERMILAB TRUTH QUARK MASSES 130 GeV - 174 GeV - 220 GeV

CMS HIGGS MASSES 125 GeV - 195 GeV - 260 GeV

M4xCP2 KALUZA-KLEIN - MAYER HIGGS - 3 FERMION GENERATIONS

FERMION OCTONIONIC BRAIDS - FERMION MASSES



D4 STANDARD MODEL and  GRAVITY+DE GHOSTS 
D4 GRAVITY+DE and STANDARD MODEL GHOSTS

FORCE STRENGTHS - 4D LAGRANGIAN - CALCULATION RESULTS 

E8 - H4 - F4 - D4 - D3=A3 - H3 - H2=PENROSE STAR



CELLULAR AUTOMATA - CL(8) - CL(16) - MICROTUBULE - PYRAMIDS

SHILOV BOUNDARY HUMAN MIND 
COMPLEX DOMAIN UNIVERSAL CONSCIOUSNESS

William KIngdon Clifford (1845 - 1879) 
described Geometry in terms of his invention: Real Clifford Algebras, 

which he called “mind-stuff”, saying: 

! “... That element of which ... even the simplest feeling is a complex, 
I shall call Mind-stuff. 

! A moving molecule of inorganic matter does not possess mind or 
! consciousness ; but it possesses a small piece of mind-stuff. ... 
! When molecules are ... combined together ... the elements of mind-stuff 
! which go along with them ... combine ... to form the ... beginnings of Sentience. 
! When the molecules are so combined as to form the brain and nervous system ...  
! the corresponding elements of mind-stuff are so combined as to form some kind 
! of consciousness ... changes in the complex which take place at the same time 
! get so linked together that the repetition of one implies the repetition of the other. 
! When matter takes the complex form of a living human brain, 
! the corresponding mind-stuff takes the form of a human consciousness ...”.

(Wikipedia - (1878, "On the Nature of Things-in-Themselves", Mind, Vol. 3, No. 9, pp. 57–67))













When Our Planck Scale Universe emerged from its Parent Universe 
by Quantum Fluctuation it was described by 

SO(16) symmetry of Compact E8(-248).
E8 Compact Form E8(-248) with Symmetric Space E8 / Spin(16) 

represents Our Planck Scale Universe 
when it emerged from its Parent Universe by Quantum Fluctuation.



E8 Split Form EVIII E8(8) with Symmetric Space E8 / SO(8,8) 
represents 

Our Universe during Octonionic Inflation 
with Non-Unitary Quantum Processes.





































3 Generations of Fermions 

In  Kaluza-Klein M4 x CP2 there are 3 possibilities for a fermion represented by  
an Octonion O basis element to go from point A to point B:

1 - A and B are both in M4: First Generation Fermion 
whose path can be represented by the single O basis element 
so that First Generation Fermions are represented by Octonions O. 

2 - Either A or B, but not both, is in CP2: Second Generation Fermion
whose path must be augmented by one projection from CP2 to M4,
which projection can be represented by a second O basis element 
so that Second Generation Fermions are represented by Octonion Pairs OxO. 

3 - Both A and B are in CP2: Third Generation Fermion 
whose path must be augmented by two projections from CP2 to M4,
which projections can be represented by a second O and a third O,
so that Third Generation Fermions are represented by Octonion Triples OxOxO.



                               3 Generation Fermion Combinatorics
                                                  
                                                 First Generation (8)

( geometric representation of Octonions is from arXiv 1010.2979 )

electron          red        green         blue               red          green        blue         neutrino
                        up           up             up               down        down        down
                     quark       quark        quark            quark        quark       quark
        
       E               I               J               K                    i                j              k                 1

                                                 Second Generation (64)

Mu Neutrino (1)
Rule: a Pair belongs to the Mu Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) .





    Third Generation (512)

Tau Neutrino (1)
Rule: a Triple belongs to the Tau Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) 

Tauon (7)
Rule: a Triple belongs to the Tauon if:

All elements are Colorless (black)
and at least one element is NonAssociative (that is, is E which is the only Colorless 

NonAssociative element)



Blue Beauty Quark (7)
Rule: a Triple belongs to the Blue Beauty Quark if:

There is at least one Blue element and all other elements are Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Truth Quark (161)
Rules: a Triple belongs to the Blue Truth Quark if:

1 - There is at least one Blue element and all other elements are Blue or Colorless 
(black)

and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element and the other element is 

Colorless (Red x Green = Blue)
3 - The Triple has one element each that is Red, Green, or Blue,

in which case the color of the Third element (for Third Generation) is determinative 
and must be Blue.

( Red and Green Beauty and Truth Quarks follow similar rules )













The force strength of a given force is
(1 / Mforce^2 ) ( Vol(MISforce)) ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))

where:
Mforce represents the effective mass;

MISforce represents the relevant part of the target Internal Symmetry Space;
Vol(MISforce) stands for volume of MISforce and is sometimes also denoted by Vol(M);

Qforce represents the link from the origin to the relevant target for the gauge boson; 
Vol(Qforce) stands for volume of Qforce;

Dforce represents the complex bounded homogeneous domain
of which Qforce is the Shilov boundary;

mforce is the dimensionality of Qforce, which is
Vol(Dforce)^( 1 / mforce ) stands for a dimensional normalization factor
(to reconcile the dimensionality of the Internal Symmetry Space of the target vertex

with the dimensionality of the link from the origin to the target vertex).
Qforce, Hermitian symmetric space, Dforce, mforce,  and Vol(Dforce) for four forces are:
Spin(5)     Spin(7) / Spin(5)xU(1)         IV5        4                RP^1xS^4
SU(3)         SU(4) / SU(3)xU(1)         B^6(ball)  4                   S^5
SU(2)       Spin(5) / SU(2)xU(1)           IV3         2                RP^1xS^2
U(1)                     -                                 -           1                      -

Force           M                   Vol(M)              Q           Vol(Q)        D           Vol(D)
gravity        S^4                 8pi^2/3       RP^1xS^4    8pi^3/3      IV5       pi^5/2^4 5!
color         CP^2                8pi^2/3   squashed S^5   4pi^3     B^6(ball)    pi^3/6
Weak     S^2xS^2               2x4pi        RP^1xS^2     4pi^2       IV3         pi^3/24
e-mag        T^4                   4x2pi               -                 -             -                -

squashed S5 = Shilov boundary of complex domain of symmetric space SU(4) / SU(3) x U(1)

The relative force strengths at the characteristic energy level of each force are:
Spin(5) gravity at 10^19 GeV = 1 ; GGmproton^2 approx 5 x 10^-39

SU(3) color at 245 MeV = 0.6286 
at 5.3 GeV = 0.166
at 34 GeV = 0.121

at 91 GeV = 0.106 ; with nonperturbative effects = 0.125
SU(2) weak at 100 GeV = 0.2535 ; GWmproton^2 approx 1.05 x 10^-5

U(1) e-mag at 4 KeV = 1/137.03608









E8 = H4 + H4 = 120 + 120 = 240-vertex Witting polytope tiling of 8-dim space

E8 = 120 BiVectors + 128 half-Spinors of Cl(16) Clifford Algebra 
        with graded structure 
        1 16  120  560 1820 4368 8008 11440 12870 11440 8008 4368 1820 560 120 16 1
         By 8-Periodicity of Real Clifford Algebras: Cl(16) = tensor product Cl(8) x Cl(8) 
         so with that product   E8 =  F4 x F4

H4 = 24 (vertices) + 96 (edges) = 120-vertex 600-cell tiling of 4-dim space
       with Coxeter Group determined by E8



F4 = 24 cell + dual 24-cell tiling of 4-dim space 
F4 = 8 Vectors + 28 BiVectors + 16 Spinors of Cl(8) Clifford Algebra 
        with graded structure   1  8  28  56  70  56  28  8  1 
        tile 4-dim space by 24-cells and their dual 24-cells

D4   24-cell tiling of 4-dim space 
D4 = 28 BiVectors of Cl(8) Clifford Algebra with 24 root vectors 
         with graded structure   1  8  28  56  70  56  28  8  1
         tile 4-dim space by 24-cells 

A3 = D3 = cuboctahedral tiling of 3-dim space 
A3=D3 = 15 BiVectors of Cl(6) Clifford Algebra with 12 root vectors and
                with graded structure   1  6  15  20  15  6  1 
                tile 3-dim space by cuboctahedra 
                which can be seen as a central part of a 24-cell (green vertices above)

H3 = 12-Vertex Icosahedron as Jitterbug Transform of 12-Vertex Cuboctahedron 
         with Coxeter Group determined by D6



H2 Penrose STAR tilings of 2-dim space 

H2 =  I^5_2 = Penrose STAR tiling of 2-dim space 
                       with Coxeter group determined by A4 which contains A2 
                       and field extension Q(sqrt(5))
















