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Gen 1,11: “Fruit Tree Yielding Fruit
Whose Seed is Inside liself”




Chapter 1 Verse 11
8 And God called the firmament H . And there
LAWY DY YPR DT LN waﬁucm:ning and lhc:l.: was r|:1c!u':l1in;ﬂ :Eslulmnd day.
a} Mo a3l P} ' s

9 And God said: "Let the waters under the heaven
be gathered together unio one place, and ket the dry
land appear.’ And it was so.

. ik : i lﬂé.ndGrﬂcaJhdﬂmd:ylandEa:ﬂl.undﬂm
”W_F -';‘E' 2‘!?1'15': ﬂ;” rre 2 TN KL gathering together of the waters called He Seas; and
NL-") 02N N1 0, God saw that it was good.

-9 O'RYN NODA OA0 NPT DTN 10N ©
13- WD M TON 0P,

. 3 = & 11 And God said: 'Let the carth put forth grass, herb
VI 2L KUT YIND KUTR DD NN K viekding scesd. anid frul- e bearing fruit aftor it

¥ 11U 1N I3 WY I9 YY VT kind, wherein is the seed thereof, upon the earth.
1351 YD And it was so. ' |

Shin w looks like a Tree of Life that Grows, Mlﬂﬂphes by 1its Seeds, and Evolves.
Compare page 135 of Jung’'s Red Book in Cap. xix “The Gift of Magic”™

where Jung says (English translation footnote 248): “"Completed on 25 November
1922 The fire comes out of Muspilli and grasps the tree of hife. A cycle1s
completed, but 1t 15 the cycle within the world egg. A strange God, the unnameable
God of the solitary, 1s incubating it. New creatures form from the smoke and
ashes ™

{199&} 493 510 53111 Jnhn von Henmm [ saldﬂ:lat] Hﬂhﬂtspam
vectors ... represent the p]lj"El'.’.‘.E] states ... redundantly ...
1f we wish to gneralize the lattice of all linear closed subspaces from a Euclidean
space to infinitely many dimensions,
then one does not obtain Hilbert space ... case loo,
but

.. case II1 ... a type II1 (factor) von Neumann algebra ...".



7 of 8 = Spin(8) Vector

7 of 8 = e sl 7 of 8 =

Spin(8) -half-Spinor 28 = D4 = Spin(8) Spin(8) +half-Spinor
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The Zizzi Inflation phase of our universe
ends with decoherence "collapse” of the
2264 Superposition Inflated Universe into
Many Worlds of the Many-Worlds
Quantum Theory, only one of which
Worlds is our World.

Since our World is only a tiny fraction of all
the Worlds, it carries only a tiny fraction of

the entropy of the 2464 Superposition
Inflated Universe.

» the central circle 15 the Inflation Era in which evervthing 1s in Llullian Superposition;

» the boundary of the central circle marks the decoherence/collapse at the End of Inflation; and

o each line radiating from the central circle corrresponds to one decohered/collapsed Universe
World (of course, there are many more lines than actually shown), only one of whach 1s
explicitly indicated in the image - Our Universe World.




Afterglow Light
Pattern
400,000 yrs.

Dark Ages

Dark Energy
Accelerated Expansion

Development of
Galaxies, Planets, etc.

about 400 million yrs.

Big Bang Expansion

13.7 billion years
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Historical Notes

e 15,330,000,000 years ago, our Universe formed and Inflation began.
e 5,000,000,000 years ago, the Sun formed.

o 4,600,000,000 years ago, the Earth formed.

o 4.400,000,000 years ago, the Moon formed.

o 3,800,000,000 years ago, Fe304 Magnetite ferrous Banded Iron formations begin to be formed
by bacteria.

o 3,000,000,000 years ago, photosynthesis releases O2 oxygen.

o 2,500,000,000 years ago, end of Archaean and beginning of Proterozoic.

o 2,400,000,000 years ago, Fe203 Hematite ferric iron Red Bed formations start to form from
atmospheric O2.

o 2,200,000,000 years ago, Earth was a Snowball, glaciers extending to within 11 degrees of its
Equator.

o 2,000,000,000 years ago, Oklo fission reactor starts in Gabon.

e 850,000,000 (to 650,000,000) years ago, a severe Ice Age.

Prezent Sun 0
o o
B0 1 E'E'f'ﬂﬂ . e

Our Sun, located in a Local Bubble, orbits our Milky Way Galaxy in 200 myr at 230 km/sec, while

spiral density waves orbit in 290 myr at about 160 km/sec at the 8.5 kpe = 27,700 lyr radius of the Sun.
See astro-ph/9802174

e 570,000,000 years ago, Cambrian begins - Species Explosion.
o 480,000,000 years ago, end of Cambrian.

file:///Users/Tony/Desktop/HistoryNotes. html (1 of 4)11/5/07 12:33 PM



B LICAIE )

LBITADR

UEUNIS

LIE LA

SO T

LI LBy

2ISBEL |

JEER I

SNoEIB]8IT)

SUDDO e

BUS0T

auEe By

BUA3OIN

ENE e |

ABLIBIEND)

LLLIE A [
s

P

LT

Qe

GoE

Age (Ma)

rinte vanable scale



Historical Notes

o 420,000,000 years ago, end of Ordovician.
e 400,000,000 (to 350,000,000) years ago, North America and Europe began to collide with
Gondwanaland (including Africa) to form Pangaea (and the Appalachian Mountains), -

millipedes, insects, primitive sharks, amphibians, and ferns appear - Chinese 380,000,000+ year

Superior Epoch - date described on Mava Stela D at Quirigua.

o 360,000,000 years ago, end of Devonian - does not seem to coincide with Sun being in Galactic
spiral arm.
e 250,000,000 years ago, Permo-Triassic Extinction due to comet impact, perhaps coincident with

Cosmic Rav Bursts from meroing neutron stars.

e 200,000,000 years ago, end of Triassic - Pangaea breakup begins with formation of massive

Central Atlantic Magmatic Province.

e 90,000,000 years ago, Pangaea breakup forms North Atlantic Ocean - modern sharks appear -
Chinese 96,961,740 vear Superior Epoch - date described on Maya Stela F at Quirigua.

o 04,000,000 years ago, Mesozoic-Cenozoic Extinction, perhaps due to asteroid impact. The

primary impact site may have been in Yucatan, Mexico, with many secondary impacts, including
3 along a great circle: Manson in Towa, USA; Siberia; and China. Taking continental drift into
account, antipodal to Yucatan, the massive Deccan lava flows occurred in India. David Carlisle

claims "... we ... have found unequivocal supemova debris ...[from 64,000,000 years ago]... in the
form of the silver isotope [107 made from palladium 107] anomaly and in the iodine 129
anomaly."

o 50,000,000 years ago - early Cetaceans appeared.

e 35,000,000 years ago to 30,000,000 years ago - Antarctica separates from South America and
Australia - glaciation lowers sea level - whales thrive.

e 20,000,000 years ago - Chinese 23,639,040 year Three Sequences - Cetaceans with large brains,

including Dolphins, appeared.

e 3,000,000 years ago - Steve Stanley, Children of the Ice Age (Harmony Books 1996), describes
what happened: The present Ice Age began when the Isthmus of Panama emerged to block the
Atlantic-Pacific connection, creating a conveyor belt of cold salty water that sinks near the Arctic
Ocean and goes back south, instead of carrying heat to the Arctic Ocean. Australopithecus lived
in transitional woodlands near trees, because with no stone weapons and no fire, trees were the
only way Australopithecus could avoid the lions. The ice age killed the trees, and with the trees
gone, the lions killed Australopithecus. Homo, smart enough to defend itself with fire and stone,
could live on the ground. Homo's intelligence required a large brain, which meant difficult
childbirth and a long dangerous childhood. Homo's survival required couples to mate for life to
care for their few children over a long childhood.

o 2,000,000 years ago - Yellowstone volcanic caldera eruption vented 2500 cubic kilometers of ash

and pumice, another stress event that could have affected human evolution.

o 788,000 years ago - the latest reversal of Earth's magnetic field. Such reversals have occurred
throughout the Earth's history, with no obvious regularity, and with roughly equal total timein
each of the two polarities.
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Figure 5.7. Global sea levels during the fast 150 million years
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Historical Notes

o 340,000-330,000 years ago - Geminga supernova explosion irradiates Earth. Glaciation of Earth.

Neanderthals displaced Homo Erectus.
e 270,000-230,000 years ago - Glaciation of Earth.
o 160,000-130,000 years ago - Glaciation of Earth, beginning the African/Oceanic [ce Age

Civilization, as Modern Humans displaced the Neanderthals in Africa and Oceanic areas.

e 115,000 years ago - Early Wisconsin Glaciation of North America.
e 70,000 years ago - Early Wurm Glaciation of Europe - Toba Explosive Volcanic Eruption of 800

cubic kilometers of ash into the air - a stress event that may have produced a bottleneck minimum

of human population at the level of about a few thousand people.

e 35,000 years ago - Geminga shock wave hits Earth. Late Wisconsin Glaciation of Earth,

beginning the European Ice Age Civilization, as the Cro-Magnon Modern Humans displaced the

Neanderthals in Europe.

e 21,000 to 18,000 years ago - last Glacial Maximum of Earth.

e 11,600 years ago - Younger Dryas cold snap, with temperatures 14 degrees C below present-day,
after which the Vela X supernova was seen on Earth and the Taund/Encke comet fragmented,

and a very sudden (50 years or so) warming event ended the Ice Age and marked the start of the
HOLOCENE AGE of warm climate and glacial retreat.

After the end of the Ice Age about 11,600 years ago, the glaciers melted and sea level rose about 35
meters to its present level, a process that took about 4,000 years. In the very early stages of the process,
about 11,600 years ago, the northern Sunda Shelf near China, Korea, and Japan began to flood, forcing

the Jomon people to move to the high ground of what is now the Japanese Islands, and disrupting the

Jomon/Sunda Shelf part of Ice Age Civilization. In Africa, Arabia, and India, things were more gradual

and displacements less severe. The African part of Ice Age Civilization had large lakes for another 1,000
years or so following the 4,000 year melting process, so that the Abyssinian/African Nile Lake area of

the Ice Age Civilization was its most highly organized remnant, and the probable source of ways to cope
with the changed circumstances of the post-Ice Age world, including agriculture, mining, written
communication, and organized armies, thus forming a Global Early Civilization with a Global Early

Language. After about 6,000 years ago, higher mathematics and related theories were lost, except as
preserved in the structure and patterns of the Pyramids at Giza or in the underlying patterns of

divination, poems, and games such as [FA of Africa, Rig Veda of India, Futomani of Japan, I Ching of
China, and Tarot.

11,600 years ago to about 6,000 years ago may have been the period about which Diodorus of Sicily
said: "Now the Ethiopians ... were the first of all men. ... the Egyptians are colonists sent out by the

Ethiopians, Osiris having been the leader of the colony ... Osiris ... gathered together a great army, with
the intention of visiting all the inhabited earth and teaching the race of men how to cultivate ... for he
supposed that if he made men give up their savagery and adopt a gentle manner of life he would receive
immortal honors. ...", and that Osiris then went from Egypt and Ethiopia to Arabia, Greece, and India.
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Figure 5.11. Global sea level during the last 150 thousand years
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In Nature 405 (4 MAY 2000) 65-69, Walter et al report

" .. thee "out of Adfrica’ hypothesis contends that modemn humans evolved in Africa between 200 and
100 kyr ago, migrating o Eurasia at some later ime ... the discovery of carly Middle Stone Age
anefacts in an emerged reef termace on the Red Sea coast of Erired, which we date w the last
interglacial (about 123 kyvr ago) ... this is the carliest well-dated evidence for human adaptation to a

coastal manine environment,

heralding an expansion in the range and complexity of human behaviour from one end of Africa o the
other. This new, widespread adaptive strategy may, in part, signal the onset of modem human
behaviour, which supports an African origin for modemn humans by 1235 kyr ago. ..." . (Image is from
News and Views amicke in Nawre 405 (4 MAY 2000) 24-27.)



| limits the ares i which Tohs faliour (Y TT) has heen found of where wbamntial amouans
of fallom aee [eely i have heen deposined,

I indicates likely Jocations of Toba pumice floats washed up on beaches
1 red numbers: traces af Toba ash found on land
1 tilue numben: races of Toba ash found at the botiom of the sea
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According to the book Big Brain by Gary Lynch and Richard Granger (Macmillan 2008):

the Boskop "... walked the plains of southern Africa ... 30,000 ... to ... 10,000 years
ago ...

Comparison of Restoration of Boskop skull
next to a Modern Human Skull.

they were about our size ... but their brains were far larger than our own. ...".






What legacy did the Boskop leave for the Era of the Rule of Man of the past
11,600 years ?

Although all the Boskop may have been physically killed off around 11,600 years ago, the remaining
humans could have picked up some of the Boskop language and culture.

As to language, the language of Africans most closely related to the Boskop may shed light on Boskop
language. The language characteristic of the South African Boskop region is the KhoiSan group, as shown
in this image from Wikipedia

 Higer-Congo B(Bantul
P Ehoi-San
@ Austronesian
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IFA has 2A8 = 16x16 = 256 Odu based on 16 Orishas

S Ofun (taboo) - Eshu Legba (trickster)

7 OKkanran (lightning) - Chango (thunderr)

9 Iwori (consciousness) - Eshu Legba (messenger)
11 Oturopon (trap) - Ochosi (hunter)

12 Irosun (fire) - Aganyu (volcano)
13 1ka (forest land) - Yemayua (ocean)

Pairs of the 16 Orishas give 16x16 = 256 Odu
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Ron Eglash (in his book "African Fractals" (Ruteers 1999) and on his web site at www_csdt.mpi.edu) says:
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.. the owari marching-group system can be used as a one-diemmnsional cellular automaton ...
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.. transients of many different lengths can be produced. ... the constant pattern is called a "point attractor”,
and the transients would be said to lie in the "basin of attraction”.
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14 Chapter 1

2-  DENSITY Pasq
A £
, 110953 + 5 n (24-n)
0 LEECH LATTICE Apq4 A4g
ROGERS'
il BOUND
Q35
-2 L An  An / An
D4 836
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<3} ""k K2 ,
Ag=Eg Fow%— Kn 1MENSION n
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Figure 1.5. The densest sphere packings known in dimensions n < 48,
The vertical axis gives log, § +n(24 —n)/96, where § 1s the center density.
The A, are laminated lattices, the K, are described in Chap. 6, K;;
is the Coxeter-Todd lattice, the crosses are nonlattice packings (Chap. 5,
§§2.6,4.3), and Q;,, Bss and Py, are described in Table 1.3a. The

upper bound 1s Rogers’ bound (39), (40). (See also Table I.1 of the
Introduction.)




E8 Physics:

from

Fundamental Fermion Dixon Spinors
to

26-dim String World-Line Theory
to

Kerr-Newman Clouds

to

Schwinger Source Regions

to

Wyler/Hua Force Strengths
Frank Dodd (Tony) Smith, Jr. - 2012

The following seven pages are an outline sketch of how E8 Physics emerges
from fundamental spinor fermions
to condense into a 26-dim String structure with strings as fermion World-Lines
with each fundamental fermion being surrounded by a Quantum Cloud
that has Kerr-Newman physical structure
corresponding to a Schwinger Source region
with complex harmonic Wyler/Hua Green's function propagator.
The Wyler/Hua complex bounded domain structure allows
realistic calculation of force strength constants and particle masses.

The outline sketch omits many details which are covered in vixra 1108.0027
Here are some historical speculation questions:

Could Wyler's Green's function based on harmonic analysis of complex domains
have been used by Schwinger
to give more detailed models of his finite-region sources ?

Could Wyler's rejection at IAS Princeton under Dyson in the 1970s
have been at least in part due to Dyson's Feynman-type view
of point particles as fundamental 7

If Wyler had gone to see Schwinger at UCLA instead of Dyson at IAS Princeton
could Wyler and Schwinger together have developed source theory
in great enough detail that its advantages (no renormalization etc)
would have been clear to most physicists ?



In the keginning there was O{0) spinor fermion woid

from which emage:i 2 = sti2*2) i) half-sgnar fermions

anmts mirrar

fromn which emmerged 4 = sgti2t4) id) half-sgnoe fermions

and 2 mirrars m

from which energed 2 = sgtZ2*a) ClE) half-sgnar fermions

and 4 mirrars

o 16 = sgrt*8) {8 half-spinor fermions

frarm which ermer

and 2 mirrars

which by CI08Y Triality are isomorphic with the 3 CiE) vectors

so that the 28 antisynmelic peirs of half-spnars and their mirrors
are the 28 Ci8) Hwectors of the Lie Algelra of Gauge Grou ps!



16 of L2 2 = UitixS0U2 2 = UiTxSpini2 4) for Conformal Grawty

4 of L2 = L1 xS0 and 8 of SLIG3) for the Stanciard Wocel.



As fermion partcles the 8 AiE) half-spinors

represent
fieutring; red down guark, geen down cuark, bue down gquark;
Hue upguark, geen upoguark, red upguark; electron
iveEllow, magenta, cyan, Hack are used for bue, green, red upouarks and gectran)

The 8 rirrar G () halfspinors repesent the corresponding fermion ant particles.

The d QA3 half-spinor fermions

and their 2 mirror Triality ecuivalents

and their 8 ) vector Triality eguivalents

correspond to
the Octonion basis elerments 41,0,k K,J,1,EF
and
cah e represented as a pair of tetrahecra




By Feal Qifford Algelra 5-periodicity any large sgnor space can be embedded in
a tensor procuct of & numiber coges of the 16-dim full spinors of CiE)
representatie as a pair of a pair of ietrahedra

<

the tensor procuct of two of which

b alh o

x
form the 1284128 = 256-dm full spinors of C{Ex S = I &)

Lo
< T

o«
°«

ne setof 125-dm C01E) half-sgnors 5 the spinarfermion partof the 245-

dirn Lie algetra ES = 120-dm Spin(i16) + 128-difn half-sgpinor of Sgn i)

andis also a representation of
the 128-dim sgnor space denoted as T2 by Geofirey Dixon whio says in
his pe e " Matter Universe: Message in the Mathernatics™:

" the 128-dimensional hypersgnor space T2 . fis]... hedoubingof T ..

Thealgelra T= CxHx O . comdex algelra, gquaternions, and octonions ). is 2xdxs
= Ad-dirmensional ... noncommutative, nonassociative, and nonalternative "



Within 128-dirm TZ,

each Gd-dirmn factor Tis represented by I II half of the Spin(16) half-spnor space.
Cne G4-dim T regesents fermion spinor parrticles
while the other T of T2 represents fermion spinor antiparticles.

=)

Theh these 64 octagon octants

represent the 8x8 = 64 covariant components of the fermion particles.
With respectto J 16 and ES the Ci=) Tridity induces
Triality isomor phsim betwesn the two G4-dimn factors T
thatrepresent fermion partcles and antiparticles
and also of both of them
with the B4-dim 02 ! DdxD4 space representing 8-cim posiion and momentum.



How does T2 represent the first-generation fermions seen in experiments ?
Using basis {c1,ci} for C and {q1,qi,qj,9k} for H and {1,i,j,k,E,l,J,K} for O
each T can be decomposed as follows:

{q1,qi,qj,9k} represent { lepton , red quark , green quark , blue quark }
{c1,ci} represent { neutrino / down quark , electron / up quark }
{1.,i,j,k,E,l,J,K} represent 8 covariant components of each fermion
with respect to 4+4 = 8-dim Kaluza-Klein Spacetime M4xCP2
with {1,i,],k} representing 4-dim M4 Minkowski Physical Spacetime
and (E,l,J,K} representing 4-dim CP2 Internal Symmetry Space.

How do T2 fermions interact with each other ?

Consider fermionic 128-dim T2 as the spinor part of E8.
Construct a Local Lagrangian using the 120-dim Spin(16) part of E8
which can be decomposed into
two copies of the 28-dim Spin(8) Lie algebra
plus 64-dim of 8-dim spacetime position x 8-dim spacetime momentum
so that the Lagrangian density has
a fermionic term from the T2 spinor space and
gauge boson terms from the two copies of Spin(8)
which are integrated over the 8-dim spacetime as base manifold.

How does the Local Lagrangian Physics extend Globally ?
Since the E8 Lagrangian is Local, it is necessary to patch together Local Lagrangian
Regions to form a Global Structure describing a Global E8 Algebraic Quantum Field

Theory (AQFT). Each E8 of each region is embedded into CI(16) and the completion of
the union of all tensor products of all the CI(16) are taken thus producing a generalized

Hypetrfinite lI1 von Neumann factor Algebraic Quantum Field Theory.



What is the Physics of World-Line Histories of Particles/Antiparticles ?
8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime can be
represented by a Leech lattice underlying 26-dim String Theory
in which strings represent World-Lines in the E8 Physics model.
The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10A53.
A fermion particle/antiparticle does not remain a single Planck-scale entity because
Tachyons create a cloud of particles/antiparticles.
The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole whose
structure comes from the 24-dim Leech lattice part of the Monster Group

which is 24(1+24) times the double cover of Co1, for a total order of about 10426.

(Since a Leech lattice is based on copies of an E8 lattice and
since there are 7 distinct E8 integral domain lattices
there are 7 (or 8 if you include a non-integral domain ES8 lattice)
distinct Leech lattices, and the physical Leech lattice is a superposition cf them,
effectively adding a factor of 8 to the order.)

The volume of the Kerr-Newman Cloud should be on the order of 10227 x Planck
scale, and the Kerr-Newman Cloud should contain on the order of 10227
particle/antiparticle pairs and its size should be somewhat larger than, but

roughly similar to, 104(27/3) x 1.6 x 10*(-33) cm = roughly 10~{-24) cm.

Kerr-Newman Clouds as Schwinger Sources:
Green's Function Propagators
Schwinger, in Nottingham hep-ph/9310283, said:
"...in the phenomenological source theory ...
there are no divergences, and no renormalization ...
the source concept ... is abstracted from the physical possibility
of creating or annihilating any particle in a suitable collision. ...
The basic physical act begins with the creation of a particle by a source,
followed by the propagation ... of that particle
between the neighborhoods of emission and detection,
and is closed by the source annihilation of the particle.
Relativistic requirements largely constrain the structure of
the propagation function - Green’s function ...".

Wyler/Hua Complex Domain Structure of Schwinger Sources:
Bergman Kernels and Green's functions
Armand Wyler, in "The Complex Light Cone, Symmetric Space of the Conformal
Group" (IAS Princeton, June 1972), said:
"... define the Bergman metric, the invariant differential operators
and their elementary solutions (Green functions) in the bounded realization
Dn of SO(n,2) / (SO(n) x SO(2) with Silov boundary Qn ...
the value of the structure constant alpha is obtained
as coefficient of the Green function of the Dirac equation in D5 ..".



E8 Physics Model and 26D String Theory
with Monster Group Symmetry

viXra 1210.0072 Frank Dodd (Tony) Smith, Jr. - 2012

A physically realistic Lattice Bosonic String Theory with
Strings = World-Lines and Monster Group Symmeltry
containing gravity and the Standard Model
can be constructed consistently with the E8 physics model
248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8
= (28 +28 + 64) + (64 + 64)

Joseph Polchinski, in his books String Theory vols. I and TI{ Cambridge 1998), says:

"... the closed ... unoriented ... bosonic string ... theory has the maximal 26-
dimensional Poincare invariance ... It 1s possible to have a consistent theory ...
[with]... the dilaton ... the [string-|graviton ...[and]... the tachyon ...|whose]...
negative mass-squared means that the no-string 'vacuum' is actually unstable ... ".
The dilaton of E8 Physics sets the Planck scale as the scale for

the 16 dimensions that are orbifolded fermion particles and anti-particles

and the 4 dimensions of the CP2 Internal Symmetry Space of M4xCP2 spacetime.
The remaining 26-16-4 = 6 dimensions are the Conformal Physical Spacetime with
Spin(2.4) = SU(2,2) symmetry that produces M4 Physical Spacetime.

The string-graviton of E8 Physics 1s a spin-2 interaction among strings.

If Strings = World Lines and World Lines are past and future histories of particles,
then string-graviton mteractions determine a Cramer Transaction Quantum Theory
discussed in quantum-ph/0408109. Roger Penrose 1n "Road to Reality” (Knopf
2004) says: "... quantum mechanics ... alternates between ... unitary evolution U ...
and state reduction R ... quantum state reduction ... is ... objective ... OR ...

it 1s always a gravitational phenomenon ... [A] conscious event ... would be ...
orchestrated OR ... of ... large-scale quantum coherence ... of ... microtubules ...".
String-Gravity produces Sarfatti-Bohm Quantum Potential with Back-Reaction.

It 1s distinct from the MacDowell-Mansouri Gravity of stars and planets.

The tachyon produces the instability of a truly empty vacuum state with no strings.
It 1s natural, because if our Universe were ever to be in a state with no strings,

then tachyons would create strings = World Lines thus filling our Universe with the
particles and World-Lines = strings that we see. Something like this 1s necessary for
particle creation in the Inflationary Era of non-unitary Octonionic processes.



Our construction of a 26D String Theory consistent with EQ Physics uses a structure
that 1s not well-known, so I will mention 1t here before we start:

There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary
octionions. They can be described as 1ER, jE8, KES, EE8, IE8, JE8, and KES8 and
cach of the 7 has 240 first-shell vertices. Further, an 8th 8-dim lattice 1E8

with 256 first-shell vertices related to the CI(8) Clifford Algebra is closely

related to the 7 octonion imaginary lattices (pp. 279-306; viXra 1301.0150v2) .

It can act as an effectively independent lattice as part of the basis subsets

{1EQ EER8} or {1ER,iIE8 jE8 KER}.

With that in mind, here 1s the construction:

Step 1:

Consider the 26 Dimensions of Bosonic String Theory as the 26-dimensional
traceless part J3(O)o

a O+  Ov

O+* b O-

Oov*  O-* -a-b

(where Ov, O+, and O- are in Octonion space with basis {1.1,),k.E.ILJ. K} and a and b

are real numbers with basis {1})

of the 27-dimensional Jordan algebra J3(O) of 3x3 Hermitian Octonion matrices.

Step 2:

Take a D3 brane to correspond to the Imaginary Quaternionic associative subspace
spanned by {1,1,k} in the 8-dimenisonal Octonionic Ov space.



Step 3:

Compactify the 4-dimensional co-associative subspace spanned by {E.I,J. K} in the
Octonionic Ov space as a CP2 = SU(3)/U(2), with 1ts 4 world-brane scalars
corresponding to the 4 covariant components of a Higgs scalar.

Add this subspace to D3, to get D7.

Step 4:

Orbifold the 1-dimensional Real subspace spanned by {1} in the Octonionic Ov
space by the discrete multiplicative group 72 = {-1,+1}, with its fixed pomts {-1,+1}
corresponding to past and future time. This discretizes time steps and gets rid of the
world-brane scalar corresponding to the subspace spanned by {1} in Ov. It also gives
our brane a 2-level timelike structure, so that 1ts past can connect to the future of a
preceding brane and its future can connect to the past of a succeeding brane.

Add this subspace to D7, to get D8,
DR, our basic Brane, looks like two layers (past and future) of D7s.

Beyond D8 our String Theory has 26 - 8 = 18 dimensions, of which 25 - 8 have
corresponding world-brane scalars:

» 8 world-brane scalars for Octonionic O+ space;

» 8 world-brane scalars for Octonionic O- space;

* 1 world-brane scalars for real a space; and

* 1 dimension, for real b space, in which the D8 branes containing spacelike
D3s are stacked 1n timelike order.



Step 3:

To get rid of the world-brane scalars corresponding to the Octonionic O+ space,
orbifold it by the 16-element discrete multiplicative group Octl6 = {+/-1,+/-1,+/-1,+/-
k,+/-E +/-1,+/-1 +/-K } to reduce O+ to 16 singular points {-1,-1,-1,-k,-E.-[.-J-K_+1,+1,
+j, &k, +E,+L+T K.

* Let the 8 O+ singular points {-1,-1,-j.-k.-E.-1.-J,-K} correspond to the
fundamental fermion particles {neutrino, red up quark, green up quark, blue
up quark, electron, red down quark, green down quark, blue down quark}
located on the past D7 layer of DS.

* Let the 8 O+ singular points {+1,+1,+j,+k,+E,+[.+J.+K} correspond to the
fundamental fermion particles {neutrino, red up quark, green up quark, blue
up quark, electron, red down quark, green down quark, blue down quark}
located on the future D7 layer of DS.

The 8 components of the 8 fundamental first-generation fermion particles = 8x8 = 64
correspond to the 64 of the 128-dim half-spinor D8 part of ES.

This gets rid of the 8 world-brane scalars corresponding to O+, and leaves:

* 8 world-brane scalars for Octonionic O- space;

* 1 world-brane scalars for real a space; and

* 1 dimension, for real b space, in which the D8 branes containing spacelike
D3s are stacked in timelike order.



Step 6:

To get rid of the world-brane scalars corresponding to the Octonionic O- space,
orbifold it by the 16-element discrete multiplicative group Octl6 = {+/-1,+/-1,+/-1,+/-
k,+/-E +/-1,+/-J +/-K } to reduce O- to 16 singular points {-1,-1,-1,-k,-E.-1,-J-K +1.+1,
+j, &k, +E,+L+T K.

* Let the 8 O- singular points {-1.-1,-],-k,-E.-1,-J,-K} correspond to the
fundamental fermion anti-particles {anti-neutrino, red up anti-quark, green up
anti-quark, blue up anti-quark, positron, red down anti-quark, green down
anti-quark, blue down anti-quark} located on the past D7 layer of DS.

* Let the 8 O- singular points {+1,+1,+).+k,+E,+I,+J.+K} correspond to the
fundamental fermion anti-particles {anti-neutrimo, red up anti-quark, green up
anti-quark, blue up anti-quark, positron, red down anti-quark, green down
anti-quark, blue down anti-quark} located on the future D7 layer of DS8.

The 8 components of the 8 fundamental first-generation fermion anti-particles = 8x8
= 64 correspond to the 64 of the 128-dim half-spinor D8 part of E8.

This gets rid of the 8 world-brane scalars corresponding to O-, and leaves:
* 1 world-brane scalars for real a space; and
* 1 dimension, for real b space, 1n which the D8 branes containing spacelike
D3s are stacked in timelike order.

Step 7:

Let the 1 world-brane scalar for real a space correspond to a Bohm-type Quantum
Potential acting on strings in the stack of D8 branes.

Interpret strings as world-lines 1n the Many-Worlds, short strings representing virtual
particles and loops.



Step 8:
Fundamentally, physics is described on HyperDiamond Lattice structures.

There are 7 independent ES8 lattices, each corresponding to one of the 7 imaginary
octionions. They can be described as 1ES, jE8, kES, EES, IE8, JE8, and KES.
Each has 240 first-shell vertices.

Further, an 8th 8-dim lattice 1E8 with 256 first-shell vertices related
to the CI(8) Clifford Algebra 1s closely related to the 7 octonion imaginaries.

Give each D8 brane structure based on Planck-scale E8 lattices so that each D8
brane 1s a superposition/intersection/coincidence of the eight E8 lattices.
( see viXra 1301.0150v2 )

Step 9:

Since Polchinski says "... If r D-branes coincide ... there are 12 vectors, forming the
adjoint of a U(r) gauge group ...", make the following assignments:

*  agauge boson emanating from D8 from 1ts 1E8 and EER lattices 1s a U(2)
ElectroWeak boson thus accounting for the photon and W+, W- and Z0
bosons.

* agauge boson emanating from D8 from 1ts IE8, JE8, and KES lattices 1s a
U(3) Color Gluon boson thus accounting for the 8 Color Force Gluon bosons.

The 448 =12 bosons of the Standard Model Electroweak and Color forces
correspond to 12 of the 28 dimensions of 28-dim Spin(8) that corresponds to the 28
of the 120-dim adjoint D8 part of ES.

* agauge boson emanating from D8 from 1ts 1E8, 1E8, jE&, and kES lattices 1s a
U(2,2) boson for conformal U(2,2) = Spin(2,4)xU(1) MacDowell-Mansour1
gravity plus conformal structures consistent with the Higgs mechanism and
with observed Dark Energy, Dark Matter, and Ordinary matter.

The 16-dim U(2,2) 1s a subgroup of 28-dim Spin(2,6) that corresponds to the 28 of
the 120-dim adjoint D8 part of E8.



Step 10:

Since Polchinski says "... there will also be 2 massless scalars from the
components normal to the D-brane. ... the collectives coordinates ... X™u ... for the
embedding of n D-branes in spacetime are now enlarged to nxn matrices. This
'noncummutative geometry' ...[may be|... an important hint about the nature of
spacetime. ...", make the following assignment:

The 8x8 matrices for the collective coordinates linking a D8 brane to the next D8
brane 1n the stack are needed to connect the eight E8 lattices of the D8 brane to the
eight ES lattices of the next D8 brane in the stack.

The 8x8 = 64 correspond to the 64 of the 120 adjoint D8 part of ES.

We have now accounted for all the scalars

and

have shown that the model has the physics content of the realistic E8 Physics model
with Lagrangian structure based on E8 = (28 + 28 + 64) + (64 + 64)

and AQFT structure based on C1(16) with real Clifford Algebra periodicity and
generalized Hyperfinite II1 von Neumann factor algebra.









The 240 root wectors of the 248-dimensional Lie Algebm E&

The 240 Foot Vectors are color-keyed as
24 Yellow
24 Orange
64 Blue

fd Fed
fid Green

They are made up of



112 Foot Vectors that represent the 112 Foot Vectors of the 120-dimenizonal Lie
Algebra D

Theze 112 Foot Vectors are color-keyed as:
24 Yellow
24 Orange
64 Blue

plus



125 Foot Vectorsthat correspond to one ofthe 1 258-dimensional half-spinor
representations ofthe Lie Algebra Dd

These 128 F.oot Vectors are color-keyed as:
64 Fed
64 Green

Physical interpretations of the 240 E8 Root Vectors
are given on the following pages:



The 24 Yellow Foot Vectors correspond to the Standard Wodel Gauge Bosons
which act on CP2 Internal Symmetry Space of WaA=zCPZ Kaluza-Klein Spacetime.

The 16 inner Foot Vectors act to coordinate the standard Wodel Gauge Bosons
wath the M4 IWlinkowsld Space of W4zCP2 Kaluza-Klein Spacetime

while the 8 outer Foot Vectors fonm a cube that represents

the W4 and W- Weal: B ozons
atud
the 6 Gluons that carry Color Charge:

10



When combined wath 4 ofthe 8 Cartan Subalgebra elements of E8
{ that 15, 4 ofthe & elements that are not represented by the 240 Foot Vectors )
these & Foot Vectors form the Standard Model Gauge Groups of!
a-dirnensional U3 Color Force
J-dimensional S Weali Force

1-ditnensional UL Electromagnetic Force.

11



The 24 Orange Koot Vectors comrespond to the U022 Conformal Group that by a
IvlacDowell-Ivlansoun mechanism produces Gravity which acts on the
Ivl4 DWhinlzowsld space of WAxCPZ Kaluza -Klein Spacetime.

The 24 Orange Foot Vectors are composed of 4 zetz of 6 as shown abowve.

Each set of 6 breales down

12



into 3 inner Foot Vectors plus 3 outer Foot Vectors

&
lq —
£l

M~
- | —d |

2

J’.:;Fi.'

The 3 outer Foot Vectors fonm a triangle,
atid

the 12 vertices of the 4 tnangles of the outer E.oot Yectors correspond to
a cuboctahedron

that 1z the Foot Vector Polytope for the U022 Lie Algebra,

The 12 inner Foot Vectors act to coordinate the Conformal Group wath

the CPZ Internal Symmetry Hpace of W4=CP2 Kaluza-Klein Spacetime

while the 12 outer Foot Vectors combine wath 4 ofthe & Cartan Subalgebra
elements of E8 ( that1z, 4 afthe & elements that are not represented by the 240
F.oot Vectors ) to form the 16-dimensional U2, 2% Conformmal Group.

13



The 8xz8 = 64 Blue Foot WVectors correspond to the 8 poation dimensions of
Kaluza-Klem Hpacetime and the corresponding 8 dual momentum dimensions.

63 of the 828 = 64 Blue Foot Vectors comrespond to
the 63 dimensions of the SL(&) Lie Algebra that 15 the subalgebra of E&
to which E8 contracts in its mamimal contraction
E& -= BLigy+h 92
whetre b 92iza 185-dimensional Heisenberg Lie Algebra
for 92 setz of creation-annililation operators:
6 Fenmion Particle Creators + 64 Femmmon AntiParticle Creators
40 Gravity Boszon Creators + 25 Standard Wodel B oson Creators.

The d4th Blue Foot Wector corresponds to the | central element ofh 92

14



The 8xz8 = 64 Fed Root Vectors correspond to the 8 covaniant components
of the 8 fundamental (First-Generation) Fermion Particles

15



Fach cuberepresents a set of & fundamental Fenmion Particles:

Red Up Quark

Blue Down Quark
Green Down Quark

Electron

T

Meutrino

Green Up Quark
Blue Up GQuark

\

Red Down Quark

There are 444 = & cubes, 20 each cube corresponds to one afthe & covarant
components of its set of & fundamental Ferrmion Particles.

16



The 8xz8 = 64 Green Foot Vectors comrespond to the & covariant components
of the 8 fundamental (First-Generation) Fermion AntiParticles

The geometry of the representation of Ferrmion AntiParticles by
the 32+32 =64 Foot Vectors corresponds to that of Fermmion Particles
dezcrihed on the preceding two pages.

17






The 240 mot vectors of my ES physics model can alzo be projected as 1n this image made using a root
vector rotation web applet by Carl Eranmen

Mote that the points are grouped (roughly from left to nght) in red- green sets (R3) and blue-purple-
vellowr sets (BPY) as

& RG + 28 BPY + 56 RG + 56 BFY + 30 RG + 28 EPY + 8RG

that, if vou add & Cartan elements of ES to the cenfral 36 blue-purple-green, you get arepresentationof a
7-grading of E¥ described by Tomas Larsson when he zaid ina post to the spr thread Ee: Stuctures
preserved bye_&: " e_8 also seems to admit a V- grading,

p=pg G4+g -d+2-l+g 0+ 1+ 2+p 3

[ Mote that g 0 = 8+56 = 64 = THS) isin Spin(16) =(E) plus D4 plus D4t ]






T+3+5+1+353+5+7

T+5+3+1+5+3+7



E8 Root Vector Physical Interpretations

Here is an explicit enumeration of the EE Root Vector wertices
with coordinates for a specific EE lattice and my physical
interpretation of each with illustrations using a cube-type
projection of the 240 ES Root Vector wertices:

EZ 248 generators: 240 Root WVectors + & in Cartan Subalgebra

220 generators are used to construct a OF 4+ SM Lagrangian
CF = Conformal Grawvity U(Z,2) M = Standard Model SU[3)xTT(2).

L1l 242 = 28 + 220 are used to construct a Quantum Heisenberg-

tyvpe algebra that arises from the maximal contraction of ES:
ES -> SL{%) + h 92

SLi8) i= 63-dimens=ional and h 92 is 9241492 = 185-dimen=zional.

First 92: 64 fermion particle + 16 C3F + 12 h92DualsM

Dual 92: 64 fermion antiparticle + 12 SM + 16 h9Z20malla



can be constructed:

E8=(+/-1,+-1,0,0,0,0,0,0)
+(+~(1+1) +-j+l-K+/-e +/-ie+/-je +/-ke ) /2

JE8=(+/-1,+-1,0,0,0,0,0,0)
+(+~-(1+]) +Fi +-K+/-e+l-ie+l-je+/-ke)/2

KEB=(+/-1,+/-1,0,0,0,0,0,0)
+(+~-(1+Kk) +F-i+/-] +-e+l-ie+/-je+/-ke)/2

eE8=(+~1,+~1,0,0,0,0,0,0)
+(+~(1+e) +-i+l-j+-K+ +l-ie+l-je+l-ke)/2

ieE8 =(+/~1,+4/-1,0,0,0,0,0,0)
+(+-(1+ie) +Fi+l-j+-k+l-e +-je+l-ke)/2

jeE8=(+/1,+-1,0,0,0,0,0,0)
+(+-(1+je) +Fi+-j+-k+F-e+l-ie +/-ke)/2

keE8 =(+/-1,+-1,0,0,0,0,0,0)
+(+~(1+ke) +~i+/-]+-K+/-e +/-ie +/-je /2

As Conway and Sloane say in "Sphere Packings, Lattices and Groups"

(Third Edition Springer

"...when n =8 ... we can slide another copy of Dn in between the points of Dn ...
Formally, we define Dn+ =Dn u ([1] + Dn

When n =8 ... the lattice D8+ .. [is]... known as E8 ..".

The D8 part of E8 contains the 112 D8 Root Vectors.

The 7 different E8 lattices correspond to 7 different ways to slide

the D8 half-spinor copy of D8 in between the points of the first D8

thus

producing 7 different E8 lattices each with a 112 + 128 = 240 Root Vector polytope.

Since Quasicrystal / Icosadodecahedron / Rhombic Triacontahedron structure is similar
for all the ES8 lattices,

it can be discussed based only on the generic first-shell 240 Root Vector vertices

and

discussion of more detailed structure of the various E8 lattices is reserved to the
Appendix of this paper.



Quasicr ystal / icosadod ecahedron /Bhombic Triacontahedron structure is similar
for all the EB lattices as itis based on the 240 ver fices

that can be described as the First Shell of an EB Latlice
which is macke upof 112 D8 Root Vectors plus 128 D8 haf-spinor vertices:

In " Fegular and Semi-FRegular Polytopes 1" Coxeter describes that shell as



" The eightdimensional polytope 4_21 . in which the 240 vertices are distituted in 8
concentic ticontagons 420F . .

Fig. 3EBe. The eight-dimensions] polyiope 4,



.. The 120+ 20 vertices of the polylope 429

SJare].. . the 12044 20 peerices of twa horncthetic 600-cells {33 5

one haing the coordinates . [with T eing the Goden Hatia)..
the even permutations of (45T, +51  +£TH-10, 07,
the parmutatonsof (++£2, 0, 0,07,
and { +51 ,+51 41, +5 10
LA total of Sx( Elxdl + 224 + 1621 = BEHEH1G =120 ..
... while
the other has these sarme coordinates multiglied by T .."

Cne gl0-cell represents half of the 240 ES Root Wector vertices:
a6 of DS wertices =

(2 of Dd +12 of D4) = 24 vertices from DdxD4 subalgelra of DS
allf=

o2 = Bxd vartices from the coset space DS /Ddx[d

64 of the DB half-spnor varices = 52 +Hhalthaf-spinors + 22 --halt-half-spinors.



Appendix - EB Lattices

E8 Lattices are based on Octonions, which have 480 different multiplication products.
E8 Lattices can be combined to form 24-dimensional Leech Lattices and
26-dimensional Bosonic String Theory, which describes E8 Physics when the strings
are physically interpreted as World-Lines. A basic String Theory Cell has as its
automorphism group the Monster Group whose order is
2746 3720 529 7A6 1142 1373 .17.19.23.29.31.41.47.59.71 = about 8 x 10253,

For more about the Leech Lattice and the Monster and E8 Physics,

see viXra 1210.0072 and 1108.0027 .

E8 Root systems and lattices are discussed by Robert A. Wilson in his 2009 paper
"Octonions and the Leech lattice":

"... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an
orthonomal basis { 1=ico , 0,1 ,i2,i3, 14 ,i5,i6 } labeled

by the projective line PL(7)={ oo }u F7

The E8 root system embeds in this algebra ... take the 240 roots to be ...

112 octonions ... +/~ it +/- iu for any distinct t,u

..and ...

128 octonions (1/2)( +/- 1 +/~ 10 +/- ... +/- 16 ) ...[with]... an odd humber of minus signs.
Denote by L the lattice spanned by these 240 octonions

Lets=(1/2)(-1+i0+..+i6)sosisinL... write R for Lbar ...

(1/2) (1+10) L= (1/2) R (1 + 0 ) is closed under multiplication ... Denote this ...by A
. WritingB=(1/2) (1 +i10)A (1 +10) ...from ... Moufang laws ... we have
LR=2B,and..BL=LandRB=R ..[also]... 2 B=Lsbar

iiie roots of B are

[ 16 octonions ... +/- it fortin PL(7)

... together with

[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/ i(t+1) +/- i(t+3) ) .. fortin F7

..and ...

[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(1+5) +/- i(t+6) ) ...fortin F7

B is not closed under multiplication ... Kirmse's mistake

...[ but ]... as Coxeter ... pointed out ...

... there are seven non-associative rings At=(1/2) (1 +it)B(1+it),
obtained from B by swapping 1 with it ... fortin F7

LR = 2B and BL =L ...[which]... appear[s] not to have been noticed before ... some
work ... by Geoffrey Dixon ...".



Geofirey Dixon saysin his book "Division Algelbras, Lattices, Physics, Wndmill Tilting”
using notation {e0,e1 g2 e3,ed 25 26 27+ for the Octonion Dasis elements

that Rotert A Wison denctes by [1=io0i0i1,i2,i2,i4,5 8

and | sometimes denote by {1.1,jk eiejeker"..

2o = {teq},

=g = {(+eq + ep + e+ €4)/2 : a,b,c,d distinct,
cales(eceq)) = 1},

—EvEeEn

= = ZpUZ=s,
EEI':‘UETI. — Span{:'Et'EH}

By = {(£e, £ €)/v2 : a,bdistinct},

=3 = {(3"—0 £€a)/v/8 : even number of +'s},
2o~ 5 US,,

& = span{=°“}

(EpEns owel intecers)

Zeweh has 164224 = 240 dements ... Zodd has 1124128 = 240 dements ..

EBewven does notclose with respect 1o our given actonion multiplicaton

o L A |

the set =ewen[0-a], derived from Zewen by regacing each occurrence of e . with ea,
and wice wversa, is multiplicati wvely closed, "

Geofirey Dixon's Zewven corresponds to Wdlson's B which | dencte as 1E5.

Geofirey Dixon's Zewen [0-5] correspond o Wlson's sewven At
which | denote as iES, jEE, KES, eES, ieEB, pER, keEE.

Geofirey Dixon's =odd corresponds o Wdlson's L.

My wiew is that the EB domains 1E8 ==even = B is fundamental

becalse

EB domains IES, jEB, KBS, eER, ieER, pES, kek = Z=ven[l-a] are derived from 1E3
and Land L g are also derived from 1ES = Zewen = B.



Using the notation {1,i,j,k,e,ie,je ke} for Octonion basis

hotice that in E8 Physics introduction of Quaternionic substructure
to produce (4+4)-dim M4 x CP2 Kaluza-Klein SpaceTime

requires breaking Octonionic light-cone elements
(+F-1+-i+-]+-K+-e+l-ie+l-je+l-ke)/2

into Quaternionic 4-term forms like (+~A+/~-B+~C+/-D) /2.

To do that, consider that there are (814) = 70 ways to choose 4-term subsets

of the 8 Octonionic basis element terms. Using all of them produces

224 4-term subsets in each of the 7 Octonion Imaginary E8 lattices
iIE8,JE8,KE8,eE8,ieE8 ,jeE8 keE8 each of which also has 16 1-term first-shell vertices.

56 of the 70 4-term subsets appear as 8 in each of the 7 Octonion Imaginary E8 lattices.

The other 70-56 = 14 4-term subsets occur in sets of 3 among 7x6 = 42 4-term subsets
as indicated in the following detailed list of the 7 Octonion Imaginary E8 lattices:

eE8:

112 of DB Root Vectors

16 appear in all 7 of iE8,jES,KES,eE8,icES, jeES,keES
1, $i, *j, tk, e, tie, tje, tke

96 appear in 3 of iE8,JE8,KkE8,eE8,ieES, jeE8,keES

(*t1 tke e +*k )/2 (¥ti 3] tie *je)/2 kES , eE8 , keES
(¥l *je *j e )/2 (tie tke *k i )/2 jE8 , eE8 , jeEB
(¥l fe tie *i1 )/2 (tke tk tje tj /2 iE8 , eE8 , 1ieES8

128 of D8 half-spinors appear only in eES

(1 tie tje tke)/2 (te *i1 £ tk /2
(1 +tk *i *jey/2 (¥] tie tke fe )/2
(t1 #i  tke #3 )/2 (tk  *je te tie)/2
(1 *j tk tiey/2 (tje te fi tke)/2



iE8:

112 of D8 Root Vectors

16 appear in all 7 of iE8,jE8,kEB8,eE8,1eE8, jeEB,keES
t1, *i, tj, *k, te, tie, tje, ke

96 appear in 3 of iE8,jE8,KkES,cES,ieES8,jeES8,keES

(1 tie ti te 3y/2 (] tk tje tke)/2 iE8 , eE8 , 1ieES8
(¥l tke tje ti )/2 (¥] tk te tie)/2 iE8 , jeE8 , keES8
(¥t1 1 *k *3 )/2 (te tie tje *ke)/2 iEs8 , jE8 , kESB

128 of D8 half-spinors appear only in 1iES8

(¥l £k tke tie)/2 (i £J e tje)/2
(t1 te *j tke)/2 (ti tk tie *je)/2
(1 tj tie tjey/2 (ti tk te tke)/2
(t1 +je te +k )/2 (ti #3 tie tke)/2
JjE8:

112 of D8 Root Vectors

16 appear in all 7 of iE8,jES,KES,eE8,icES, jeES,keES
t1, *i, tj, *k, te, tie, tje, ke

96 appear in 3 of iE8,jE8,KkES,cES,ieES8,jeES8,keES

(¥t1 tk 3 #i )/2 (te tie tje *ke)/2 iEs8 , jE8 , kESB
(¥l +fie tke tj )/2 (i tk te tje)/2 jE8 , 1eEB , keES
(¥l ] te +je)/2 (¥ti *k tie *ke)/2 jE8 , eE8 , jeEB

128 of D8 half-spinors appear only in JEB8

(1 e tie tk 3)/2 (i *j +*je tke)/2
(t1 i tje tie)/2 (t] tk te tke)/2
(1 tje tk tke)/2 (i *j te tie)/2
(¥l tke i te )/2 (¥ tk tie tje)/2
kES8:

112 of D8 Root Vectors

16 appear in all 7 of iE8,jES,KES,eE8,icES, jeES,keES
t1, *i, tj, *k, te, tie, tje, ke

96 appear in 3 of iE8,jE8,KkES,cES,ieES8,jeES8,keES

(¥t1 *je *tk #*ie)/2 (¥ti ] e tke)/2 kES , ieE8 , JjeES8
(1 +j *i tk )/2 (te tie tje tke)/2 iE8 , jE8 , kES8
(¥l *k tke *e )/2 (¥ti 3] tie *je)/2 kES , eE8 , keES

128 of D8 half-spinors appear only in KES8

(t1 ke +j +je)/2 (ti *k e tie)/2
(t1 +ie te 3 )/2 (ti *k tje tke)/2
(1 te tje ti1 3y/2 (] tk tie tke)/2
(¥l *i tie tke)/2 (¥] tk e tje)/2



ieES8:

112 of D8 Root Vectors

16 appear in all 7 of iE8,jE8,kEB8,eE8,1eE8, jeEB,keES
t1, *i, tj, *k, te, tie, tje, ke

96 appear in 3 of iE8,jE8,KkES,cES,ieES8,jeES8,keES

(¥l £j tie tke)/2 (i tk te tje)/2 jE8 , 1eEB , keES
(1 i te tiey/2 (] tk tje tke)/2 iE8 , eE8 , 1ieES8
(¥l *ie *je *k )/2 (¥ti ] e tke)/2 kES , ieE8 , JjeES8

128 of D8 half-spinors appear only in 1eESB

(t1 +je *i £3 /2 (tk *e tie tke)/2
(t1 tke tk *i )/2 (t te tie tje)/2
(1 tk tj te 3y/2 (i tie tje tke)/2
(¥l fe tke tje)/2 (¥i £ tk tie)/2
jeES8:

112 of D8 Root Vectors

16 appear in all 7 of iE8,jES,KES,eE8,icES, jeES,keES
t1, *i, tj, *k, te, tie, tje, ke

96 appear in 3 of iE8,jE8,KkES,cES,ieES8,jeES8,keES

(¥l te *je %3 )/2 (¥ti *k tie *ke)/2 jE8 , eE8 , jeEB
(¥l +tk tie tje)/2 (¥ti t] te tie)/2 kEgs , ieE8 , ]JeES8
(¥l *je 1 +*ke)/2 (¥] tk e *ie)/2 iE8 , jeE8 , keES

128 of D8 half-spinors appear only in jeESB

(1 *i tk te /2 (¥] tie *je tke)/2
(t1 +j tke tk )/2 (ti te tie tje)/2
(1 tke te tie)/2 (ti *j tk tje)/2
(t1 tie *j *i y/2 (tk te tje tke)/2
keES8:

112 of D8 Root Vectors

16 appear in all 7 of iE8,jES,KES,eE8,icES, jeES,keES
t1, *i, tj, *k, te, tie, tje, ke

96 appear in 3 of iE8,jE8,KkES,cES,ieES8,jeES8,keES

(¥t1 *1 tke *je)/2 (¥] tk e *ie)/2 iE8 , jeE8 , keES
(¥l fe tk tke)/2 (¥ti £J tie tje)/2 kEgs , eE8 , keEsS
(¥l tke *j #ie)/2 (¥ti tk e tje)/2 jE8 , 1eE8 , keES

128 of D8 half-spinors appear only in keESB

(t1 +j e #i /2 (tk  *ie tje tke)/2
(¥l +fje tie te )/2 (¥i £j tk tke)/2
(1 tie *i tk 3y/2 (] te tfje tke)/2
(t1 tk e £j y/2 (ti *e tie tke)/2



Coxeter said in "Integral Cayey Mumbers" (Duke Math. J. 13 (1946) 561-578 and
in "FRecular and Semi-Regular Folytopes LY (Math. 2. 200 (1988) 450
' the 240 integral Cadey numnibers of notnd L are the vertices of 4_29

The poytope 4_21 ... has cels of two kinds .
a sewen-dimensional "croes polyiope" (o actahedroh-analogueny B 7
Lthereare 2160 B 75 ...

and ...

a sewen-dimensional regular simmgdex A7

Lthereare 17280 AY's

the 2160 inteciral Cadey numibers of norm 2 e
the centers of he 2160 B_Fsofad_ 2 of edge 2

the 17280 intecral Cavey numbers of norm 4 other than the doubles
of those ofnorm 1) are the centers of he 17280 A_Fs ofa 4_21 of edge 843 ..

[ Leing notation of 421,22 ,23 a4 a5 a6 a7 ab for Octonion basis dements we hawe |
norm 1

M2like (+-al ++f a2 )
[which correspond 1o 112 =16 + 596 = 16 + G6x16 in each of the 7 ES lattices]

128 like (152 (-a1 +aZ +a3 + ... +a8 ) with an odd numtber of minus signs
[which correspond 1o 128 = 8x161n each of the 7 ES lattices]

i
ool &
L
[ L Y ]

s =

112 | 128



horm 2

16 like +/~ 2 al
[which correspond to 16 fo the 112 in each of the 7 E8 lattices]

1120 like +/- a1 +/- a2 +/- a3 +/- a4
[which correspond to 70x16 = (56+14)x16 that appear in the 7 E8 lattices

with each of the 14 appearing in three of the 7 E8 lattices so that

the 14 account for (14/7)x3x16 = 6x16 = 96 in each of the 7 E8 lattices
and for 14x16 = 224 of the 1120

and

with each of the 56 appearing in only one of the 7 E8 lattices so that
the 56 account for (56/7)x16 = 128 in each of the 7 E8 lattices

and for 56x16 = 896 = 7x128 of the 1120 ]

1024 like (1/2)( 3a1 + 3a2 + a3 + a4 + ... + a8 ) with an even humber of minus signs
[which correspond to 8x128 = 8 copies of the 128-dim Mirror D8 half-spinors that
are not used in the 7 E8 lattices. ...] ..".

One of the 128-dimensional Mirror D8 half-spinors from the 1024

combines with

the 128 from the 1120 corresponding to the one of the 7 E8 lattices that corresponds
to the central norm 1 240 = 112+128

and

the result is formation of a 128+128 = 256 corresponding to the Clifford Algebra CI(8)
so that

the nhorm 2 second layer contains 7 copies of 256-dimensional CI(8)

so the 2160 norm 2 vertices can be seen as

7(128+128) + 128 + 16 + 224 = 2160 vertices.



7x128 from the 1120 are the D8 half-gpinor vertices
of iED, jES, KEB, ¢EB, icEfL, jeEB, KeED

&%
keES
128

“ﬁ jeEl
W 2

ieE8
128

@

&

A

<3
b
128

es B
128 8 B8

~ kES
128 -

4

oofend -
LB



£#128 from the 1024 are Minrw DB half-spinor s that are not wertices of the 7
Imaginary E8 latiices iES8, |ES, k EB, eE8, ieE8, jeES, ke ES.
The 8th 128 is a Mirror D8 half-spinor, alsonotin the 7 imaginary EB latlices.

keES iEB
128 198
kEB

128




corresponds to a2aa O

so that the 2160 second layer containg 7 sets of 256 vertices with each set
corresponding to the d@E) Cifford Algelra and o the 256 veriices of
an Bdimensional light-cone (+~1 +F T+ j+H-KEH-e+tie -+t ke ) 2



The 256 werices of each pair 1258+128 forrm an B-cube with 1024 edoges, 1792 scuare
faces, 1792 cubic cells, 1120 tesseract 4-faces, 448 S-cute 5-faces, 112 6-cute 6-
faces and 16 7-cube F-faces. The image format of African Adinkra for 256 Odu of IFA

shows Cl(5) graced structure 1 + 84+ 28 +56 + 70+ 56 + 28 +8 + 1 of B-cube vertices.
Physically they represent Operators in H92 x SI(8) Generalized Heisen berg Algetra
thatis the Mazimal Confraction of ES:

Odd-Grade Parts of C1{8) =
=128 D8 halfspinors of ohe of IES, jEB, KER, eEQ, ieER, j2ES, keEl
B+56 grackes-1 2 = Farmion Particle 8-Component Creafion (Ant Particle Annihilation)
SE+E grackes-9,7 = Farmion AnfiParticle B-Component Creation (Farticle Annihilation )

Even-Grade Subalgebra of Cl{8) = 128 Mirror D8 half-spinoes =
28 ade-2 = Gauge Boson Creation (16 for Grasdty, 12 for Stancard hMocel)
28 grade-6 = Gauge Boson Annihilation (16 for Grasty | 12 for Standard Moce )
(each 28 = 24 Root Wectors + 4 of Cartan Sulmlgelya)
64 of gracde-4 = 5-drm Position x Momentum
1+{ZH3+1 grades-0,4,2 = Primnitive [dermpotent:
(1+3) = Higgs Creation; (341 = Higgs Annihilation
=112 D8 Root Vectors + 8 of EB Cartan Subalgebra + 8 Higgs Operators



8 of E8 Cartan Subalgebra + 8 Higgs Operators =2 copies of 4-dim 16-cell
irages from Bathsheba

The 16-cal has 24 edges, midpaints of which are the 24 verices of a 24-cell.
The 24-cell has 96 edges, Goden Ratio points of which when adoed toits 24 wertices,
formn the 96424 = 120 werices of a 600-cell.

125 wertices of the 08 half-sghors + 112 vertices of D8 Root Mectors = 240 =

=0,
the 256 vertices of CH{8)
(which represents Creation/fanninilation Operators in e Generalized Heisenberg
Alogtra H92 x H(3) thatis the Maximal Contraction of ES)
contain
dual 16-cell structure of ES Cartan Subalgetra + Q3) Prirmitive [dermpotent Hoogs
as mell as
the dual 600-cell structure of the 240 EB Root WVector wartices

The 128 Mirror D8 half-spino s correspond to 16 + 112 of the 16 + 224
That coresondence Detwesn
fermnionic 128 08 half-spgnors and bosonic 112 D8 adjoint 13 vectors
Is made possible by Triality.



The 16 + 224 corresponds to an 8th set of 240 Root Yector vertices
for an 8th E8 latlice denoted 1E8.
It does not close under the Octonion Productused for the 7 naginary ES lattices
i thatis the lmsis for Kirmse's mistake )
butit does close uncer ancther of the 430 Cotonion procucts.

16 live within the 112 08 adjpint Root Mectors

in &l ofthe 7 ES latices iES, jES, KES, eES ieES, j2ES, keES.

224 = 7 sets of 32 with 3 sets of 32 = 96 within the 112 08 adpint oot ectors

in the 7 ES lattices IES, jES KEB, eEQ, ieEB, jeES, keEs.



The 112 D8 Root Vector vertices in IE8, JE8, kE8, eE8, ieE8, jeE8, keE8
(+-1,+-1,0,0,0,0,0,0)

for all 4 possible +/- signs times all (812) = 28 permutations of pairs of basis elements

can be written in matrix form with each "4" representing possible signs and with the

overall pattern of (1+2+3) + (4x4) + (3+2+1) representing the 28 permutations as

1 i q k e ie je ke
1 - 4 % 4 4
i 4 4 4 4
j 4 4 4 4
k 4 4 4 4
e 4 4 4
ie 4 4
je 4
ke -

The 4 x 6 = 24 in the (1,i,},k) x (1,i,},k) block corresponding to M4 Physical Spacetime
are the Root Vectors of a D4 in D8 in E8 with a U(2,2) subgroup that contains the
SU(2,2) = Spin(2,4) Conformal Group of Gravity.

The 4 x 4x4 = 64 in the (1,i,j,k) x (e,ie,je ke) block represents (4+4)-dim M4 x CP2
Kaluza-Klein Spacetime position and momentum.

The 4 x 6 = 24 in the (e,ie,je ke) x (e,ie,je ke) block corresponding to CP2 Internal
Symmetry Space are the Root Vectors of another D4 in D8 in E8 with a U(4) subgroup
that contains the SU(3) Color Force Group of the Standard Model.

The coset structure CP2 = SU(3) / U(1)xSU(2) gives the ElectroWeak U(1) and SU(2).

In each of the 7 E8 Root Vector sets for IE8, JE8, KES8, eES8, ieE8, jeE8, keES8
64 of the 128 D8 half-spinor vertices represent 8 components of 8 Fermion Particles
and
64 of the 128 D8 half-spinor vertices represent 8 components of 8 Fermion AntiParticles
where
the 8 fundamental Fermion Particle/AntiParticle types are:

neutrino, red down quark, green down quark, blue down quark;

blue up quark, green up quark, red up quark, electron.



The 224 are arranged as

so thateach of the sets of 22 connect with 3 of IES, jES, KES, eEB, ieES, jeES, keES
and each of IES, jEB, KES, eES, iekEs, jeEE, keES connect with = of the sets of 52,

The 224 combined with the 16 give the 240 of 1E8




The 7(128+128) + 128 + 16 + 224 structure
of al 2160 second layer EG vertices
s




A single Planck-scale Seed Fermion will be at a point of an 8-dim SpaceTime

that is a superposition of the 8 E8 Lattices. For each E8 Lattice the point is surrounded
by a Witting Polytope (240 vertices and 241,920 Tetrahedral 3-dim cells) made up of
two 600-cells (120 vertices each). One 600-cell contains

1 - North Pole = Single Point (projected to center of Equatorial Icosidodecahedron)

30 - Equator = Icosidodecahedron

1 - South Pole = Single Point (projected to center of Equatorial Icosidodecahedron)
with physical interpretation:

8 components of 8-dim Kaluza-Klein M4xCP2 Spacetime Position

times 4 components of 4-dim M4 Physical Spacetime Momentum

There are 64 - 32 = 32 of the 240 ES8 in the half of E8 that did not go to the 600-cell.
They correspond to 8 components of Position x 4 components of momentum in CP2.
Since the CP2 Internal Symmetry Space is the small compactified part of M4xCP2
momentum in CP2 is substantially irrelevant to our 3-dim space M4 world.

The 30 Icosidodecahedron vertices are at pairwise intersections of 6 Great Circle
Decagons. Let each Great Circle represent a generator of a spacetime translation.
Then the Icosidodecahedron represents a 6-dim Spin(2,4) Conformal spacetime
that acts conformally on 4-dim M4 Minkowski Physical Spacetime that lives

inside 8-dim Kaluza-Klein M4xCP2 Spacetime (where CP2 = SU(3) / U(2)).
Physically the 6 Great Circles of the Icosidodecahedron show that

the 10-dim space of 26-dim String Theory of Strings as World-Lines reduces to
6-dim Conformal Physical Spacetime plus 4-dim CP2 Internal Symmetry Space.
However,

the Icosidodecahdron is not part of a tiling of 3-dim Space

but rather is in QuasiCrystal structures like Cd Yb (de Boissieu Nature Materials 12 (2013) 692-693)




To get a tiling of 3-dim space, go from the 6-dim Linear Conformal Spacetime
indicated by the 6 axes perpendicular to the Icosidodecahedron's 6 decagon circles

to a 4-dim Physical Spacetime based on a 24-cell with central Cuboctahedron
using Jitterbug-like Golden Ratio points on the 24 edges of the Cuboctahedron.

Frans Marcelis says at http://members.home.nl/fg.marcelis/600-cell%20projective.htm
"... the 30 vertices of an icosidodecahedron ... are 24 vertices lying on the edges of a
cuboctahedron and ... 6 ... vertices of an octahedron ...".




The Cuboctahedron indicates 4-dim Spacetime by its 4 axes and 4 hexagon circles with
Fuller Vector Equilibrium structure that has Jitterbug-type consistent rotation-expansion
degrees of freedom that are blocked in the Icosidodecahedron 6-axis system.

The 24-cell (tiles 4-dim space as Quaternionic Integral Domain) is made up of
a two Octahedron Slices and a Central Cuboctahedron 3-dim Slice analagous to
the Central Icosidodecahedron 3-dim Slice of the 600-cell.

Cuboctahedra and Octahedra together tile flat 3-dim Space

and

are related by Jitterbug to Icosahedra that cannot tile flat 3-dim Space

but can only make

QuasiCrystals with Phason/Empire Structure with incomplete 3-dim Information.

In 3-dim Space QuasiCrystal Tetrahedral Packing is not quite as dense as is
Packing with Chen-Engel-Glotzer Clusters of 4N Tetrahedra (arXiv 1001.0586)
with Periodicity analagous to 8-Periodicity of Real Clifford Algebras.



Consider Strings as World-Lines of Particles in Many-Worlds ( vixra 1210.0072)
with 8-dim Spacetime (4+4 Kaluza-Klein) as a D8 Brane that is a superposition

of the 7 independent E8 Integral Domain Lattices plus an 8th and

consider what happens when a Planck-scale Fermion seed is planted in Spacetime.

A single Planck-scale Seed Fermion does not remain alone in 8-dim Spacetime
because its presence causes
all of the 8 E8 Lattices to leave their State of Virtual Superposition
and to become Real
thus creating 8 particle/antiparticle pairs as neighbors of the Seed Fermion
and beginning the formation of its Kerr-Newman Cloud.

Each of the 8 particle/antiparticle pairs corresponds to a Binary Dipole
so that the 8 New Neighbor Pairs correspond to the CI(8) Real Clifford Algebra
and to a Chen-Engel-Glotzer Cluster of 4 Tetrahedra

They in turn cause more and more CI(8N) Clifford Algebras
and Chen-Engel-Glotzer 4N Tetra Clusters to emerge and join the Cloud

The process terminates due to the exhaustion of the part of the Monster Group
(automorphism group of one 26-dim String World-Line cell modulo the Leech Lattice)
related to the Leech Lattice, that is 2/(1+24) times the double cover of Co1, producing
a 10°(-24) cm Fermion Kerr-Newman Cloud of 10727 particle-antiparticle pairs.



h92Duals and Quantum Heisenberg Algebra

E8 Physics consists of two levels:

The first level is Lagrangian Classical Action Structure

made up of:

Integration over 8-dim Spacetime - 64 E8 Root Vectors
1, iir ijr tk, te, iier ijel' tke
(21 F1 te tie )/2
(&1 7 te tje y/2
Gl tk te tke )/2

of Dirac Fermion term - 128 E8 Root Vectors

(-1 tie tje tke )/2 electron 8
(-1 tj tk tie y/2 red up quark 8
(-1 =i tk tje y/2 green up quark 8
(-1 i #£7 tke )/2 blue up quark 8
( ti *j tk -e y/2 neutrino 8
( +1 -e tje tke )/2 red down quark 8
( £5 -e tie tke )/2 green down quark 8
( tk -e tie tije y/2 blue down quark 8
(-1 tie tje tke )/2 positron 8
(-1 9§ tk tie y/2 red up antiquark 8
(-1 ti tk tje )/2 green up antiquark 8
(-1 i %3 tke )/2 blue up antiquark 8
( ti *j tk -e /2 antineutrino 8
( s -e tje tke )/2 red down antiquark 8
( t5 -e tie tke )/2 green down antiquark 8
( tk -e tie tje y/2 blue down antiquark 8
and
of Standard Model Gauge Boson term -
8 Root Vectors + 4 Cartan Subalgebra elements
( +d #9 +ie +je y/2 W+ boson
( +i +3 -ie -je y/2 gluon_rg
( -1 -3 +ie +je /2 gluon _cm
( +i -7 +ie -Jje y/2 gluon gb
( -1 +j -ie +je y/2 gluon_my
( +i -j -ie +je y/2 gluon br
( -1 +j +ie -Jje y/2 gluon_yc
( -i -3 -ie -je y/2 W- boson

and
of Conformal MacDowell-Mansouri Gravity term -

components
components
components
components
components
components
components
components
components
components
components
components
components
components
components
components



12 Root Vectors + 4 Cartan Subalgebra elements

( +j =k +je =ke )/2 conformal 1
( -j +k -je +ke )/2 conformal i
( +j =k -je +ke )/2 conformal j
( -3 +k +je -ke )/2 conformal k
( +9 +k -je -ke )/2 conformal rxy
( -j -k +je +ke )/2 conformal rxz
( +i +k -ie -ke )/2 conformal btx
( -1 -k +ie +ke )/2 conformal bty
( +i -k +ie -ke )/2 conformal e
( -1 +k -ie +ke )/2 conformal ie
( +i -k -ie +ke )/2 conformal Jje
( -i +k +ie -ke )/2 conformal ke

The Lagrangian construction uses
64+128+8+4+12+4 = 220 generators of EB
(212 Root Vectors + 8 Cartan Subalgebra elements)

Although the Lagrangian gives nice Standard Model + Gravity
physics results that can be compared with experiments

(and so seen to be realistic)

it is fundamentally a Classical structure (General Relativity of
an Einstein-Hilbert Action plus Standard Model Gauge Theory)
with

Quantum phenomena by ad hoc Sum-Over-Histories Path Integrals.

Fundamental Quantum structure should appear as a natural
Algebraic Quantum Field Theory
which can be derived from real Clifford Algebra periodicity
and embedding of E8 in the real Cl(16) Clifford Algebra
to produce a generalized Hyperfinite ITI1 von Neumann factor AQFT
that has the structure of a Quantum Heisenberg-type algebra that
arises from the maximal contraction of E8:
E8 -> SL(8) + h 92
where SL(8) is 63-dimensional
and h 92 is 92+1+92 = 185-dimensional.
The 92 sets of creation/annihilation operators
act on the 64 components (in 8-dim spacetime) of 8 fermions
plus 12 Standard Model bosons
plus 16 Conformal Gravity generators.

This second level Heisenberg Algebra Quantum structure
is made up of



Position/Momentum Operators -
16 Root Vectors

( +9 +k +je -ke )/2 h92Dual Cl1
( +9 +k -je +ke )/2 h92Dual cCi
( +j -k +je +ke )/2 h92Dual Cj
( -j +k +je —-+e )/2 h92Dual Ck
( -j -k -je +ke )/2 h92DualCrxy
( -j -k +je -ke )/2 h92DualCrxz
( -j +k -je -ke )/2 h92DualCryz
( +j =k -je -ke )/2 h92Dual cd
( +i +k +ie -ke )/2 h92Dual Ce
( +i +k -ie +ke )/2 h92Dual Cie
( +i -k +ie +ke )/2 h92Dual Cije
( -i +k +ie +ke )/2 h92Dual Cke
( -i -k -ie +ke )/2 h92DualCbtx
( -1 -k +ie -ke )/2 h92DualCbty
( -i +k -ie -ke )/2 h92DualcCbtz
( +i -k -ie -ke )/2 h92DualPrPh

and
Creation Operators -
12 Root Vectors

( +9 +k +je +ke )/2 h92Dualgamma
( +i +k +ie +ke )/2 h92DualGlrgb
( +1 # +ie -je y/2 h92Dual W+
( +i +3 -le +je )y/2 h92Dual Glrg
( +i -7 +ie +je y/2 h92Dual Glem
( -1 +j +ie +je y/2 h92Dual Glgm
( -1 -3 -ie +je y/2 h92Dual  W-
( -i -3 +ie -Jje y/2 h92Dual Glmy
( -1 +j -ie -je /2 h92Dual Glbr
( +i -7 -ie -je y/2 h92Dual Glyc
( -j -k -je -ke )/2 h92Dual WO
( -i -k -ie -ke )/2 h92DualGlecmy

The Heisenberg construction uses all 248 E8 generators
including the 16+12 = 28 not used in Lagrangian construction.



A Single Cell of EB 26-dimensional Bosonie String Theory,
in which Strings are physically interpreted as World-Lines,
can be described by taking the quotient of its 24-dimensional O+, O-, Ov
subspace modulo the 24-dimensional Leech lattice.
Its automorphism group is the largest finite sporadic group, the Monster Group,
whose order is
8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000

2446 3420 .59 .746 1142 1343 .17.19.23.29.31.41.47.58.71
or about 8 x 10453,

Robert A. Wilson in his 2009 paper said "Octonions and the Leech lattice" said:

“... The (real) octonion algebra is an B-dimensional (non-division) algebra with an
orthonomal basis { 1=io0 , 0,01 ,i2 ,13 ., i4 ,i5, 16 } labeled

by the projective line PL{7) ={oo }u F7 ...

The EB8 root system embeds in this algebra ... take the 240 roots to be ...

112 octonions ... +~ It +~ iu for any distinet t,u

... and ...

128 octonions (1/2)( +/- 1 +~i0 +~ ... 4~ 16 ) which have an odd number of minus
signs.

Denote by L the lattice spanned by these 240 octonions

L Lets=12)-1+i0+...+i6B)sosisinL... write R for Lbar ...

(1/2) (1 +i0)L=(1/2) R ({1 +10) is closed under multiplication ... Denote this ..by A
o WritingB=(1/2) (1 +i0)A( 1 +1i0) ..from ... Moufang laws ... we have
LAR=2B,and..BL=LandRB=R ..[also]..2B=Lsbar...

the roots of B are

[ 16 octonions ]... +~ it for t in PL(7)

... together with

[ 112 octonions ]... (1/2) { +~ 1 /- it - i(t+1) +~ i(t+3} ) ...fortin F7

.. and ...

[ 112 octonions ]... (1/2) ( +~ i(t+2) +/- i(t+4) +" i(t+5) +- i(t+6) ) ...fortin F7

Tj'IE octonionic Leech lattice ... contains 196560 vectors of norm 4 .
lgnoring factors like 2 , ], k, and +~1 the Leech lattice structure js

(L,0,0) Number: 3x240 = 720
(B,B,0) Number: 3x240 x 16 = 11520
(Ls,L,L) Number: 3x240 x 16 x 16 = 184320



Simplex Superpositions

Frank Dodd ( Torg) Smith, Fr. - 2012

In E% Physics Cuantum Creation and Srnralalation Operators corme from the Maximal
Confracton of ES (sermi-direct product of 51(=) and HY2 where H92 15 a Hezenbez Slzebra
with graded stucture 284+64+H HGHIE). Superposibons of Quantura Operators can be descnbed:
With squareicubic ilings of 2-space and 3-space, there 13 no Superposition Yertex that

corre sponds to Superposition of angy of the Basis Vertex States.

+1, +I

+1, +i, +]

+1, +1, +, +K, (1/2)(+1 +i++k)

Superposibon Vertices begin at Quaternions and the 24-cell D4 tiling of d-space.



& Dual 2d-cell grves a new Superposition Vertex at each edge of the SiraplexiTetrahedron.

+1, + i, +, +K, (1/2)(+1+i+j+k)

The Initial 24-cell Cnantorm Operators act with respect fo 4-dim Physical Spacetiime .

For exarnple,

(L2 +] +iH 4k repre sents Creation of the d-diree nsional space of the STI022) = Spind2 4)
Corforrmal Group of Gravity of 4-dirmensional Physical Spacetime

with {117k} representing firne and 3 space coordinates.

The Thial 24-cell Quanturm Operators act with respect to d-dira CF2 Internal Symmrnetry Space.

For exarmple, bearing in mind that CP2 = T30S T2 U1 ),

(L A1 (L Ao i+ k) are perraated by 53 to form the We vl Group of the Color Force SUCS),
are perrmated by 52 to forrn the Wesd Group of the Weak Foree ST,

[+ 15 perrmated by 51 to forra the We vl Group of the Elec tromagnetic Force TI(1).

The 4+ dimensional Kaluza-Klein strocture of the Inital 24-cell plus the Dual 24-cell
of d-ditn Physical Spacetime plus ddim CP2 Irdernal S yroene try 5 psace
1z rhented fror the Cetororac B-dimensional structure of EX lathees.
Ly Cietoronic EZ lattice stractare has & representabive Bvertex Sinplex Basis Vertices

+1, +i, +3j, +k, +e, +ie, +ge, +ke

plus 14 Superposition Vertices.



6 of the Superposition Vertices

project to (+1 +1) (+1 ) (+1 +Kk) ( (+] tk) of CP2 Internal Symmetry Space.

8 of the Superposition Vertices

(+1 +ie +je +ke)/2 {¥& i <+ <Sk)/d
(+1 +k +i <+j=)/a (+7 +ie +ke +e)/2
(+1 +i Fles +i)/2 (+k +je +e +ie)/2
{+1 +] +k +iay/2 (+je +e +i +ke)/2

project to (1/2)(-+1+i+)+k) of 4-dim Physical Spacetime.

When you consider all 7 of the E8 lattices, you get 8 additional Superposition Vertices

[+1 +i ¥] +kjf2 (+e +ie +je +ke)/2
(+1 +i +je +ke)/2 (+7 +k +e +ie)/2
(+1 +j +ie +ke)/2 (+i +k +e +je)/2
(+1 +k +ie +je)/2 (+1i +j +e +ke)/2

that also project to (1/2)(+1+1+]+k) of 4-dim Physical Spacetime,
and

the 8+8 = 16 E8-type vertices represent the 16 generators of U(2.2)
which contains the Conformal Group SU(2,2) = Spin(2,4).

As to the 8-vertex Simplex Basis Vertices
+lf +if +jf +kf +ef +ief +jef +ke

they represent Quantum Creation Operators for the 8 fundamental fermion particles
neutrino; red down quark, green down quark, blue down quark;
electron; red up quark, green up quark, blue up quark

or, equivalently by Triality,

for the corresponding 8 fundamental fermion antiparticles
or

for the 8 dimensions of 8-dim spacetime.

Therefore, the 4-dim Simplex Basis Vertices to which they project can represent

4 dimensions of 4-dim Physical Spacetime or 4 dimensions of CP2 Internal Symmetry Space

or a lepton plus 3 quark subset of fermion particles or antiparticles.



Robert A Wilson in his 2008 paper "Octonions and the Leech lattice” said:
“.. B is not closed under multiplication ... Kirmse's mistake
...[ but ... as Coxeter ... pointed out ...
.. there are seven non-associative rings At=(12) (1 +iR)B (1 +1it),
obtained from B by swapping 1 with it ... fortin F7 ...".
One of Wilson's seven At (using Octonionic coordinates {1,1.].k.e.ieje ke})
is what | call YEB and is shown below with physical interpretation color-coded as

E d|m Spacelume Gﬂﬂrdlnates. X E d|m I".I'Inmentum Dlrac Gammas

B F|rst Gene'at on Fermn:-n F'amcles X E E::-nrd nate Emn‘pﬂ enls
A First-Generation Fermion AntiParticles x 8 Coordinate Components

112 = (16+48=64) + (24+24=48) Root WVectors corresponding to D8:

1, #i, *j, tk, %e, tie, tje, tke,

(21 ki te tie ) /2
(f1 gy te tje } /2
(t1 tk 2e tke )/2

128 = 64 4+ ££ Root Vectors corresponding to half-spinor of D8:

(%1 tie i itke )2
(£1 9§ #k tie ) /2
(+1 #i tk tje )/ 2
(el £1 29 tke /2

1 ] 1 il 3 2



If you replace the structural B with 7EB the Leech lattice structure becomes

(L. 0 =0} Number: 3x240 = 720
(TEB,7EB,0 ) Number: 3x240 x 16 = 11520
(Ls L .L) Number: 3x240 x 16 x 16 = 184320

The Leech lattice of E8 26-dim String Theory is
the Superposition of 8 Leech lattices
based oneachof { B, 1E8 , 2EB, 3EB , 4E8, 5E8 , 6EB, TEB }
just as the D8 branes of EB 28-dim String Theory are each the Superposition of
the 8 domains { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 ,6E8, TEB } .

What happens to a Fundamental Fermion Particle whose World-Line string
intersects a Single Cell ?
The Fundamental Fermion Particle does not remain a single Planck-scale entity.
Tachyons create a cloud of particles/antiparticles (hep-th/2308021)

What is the structural form of the Fundamental Fermion Cloud ?
"Kerr-Newman [Black Hole] solution as a Dirac particle" (hep-th/0210103)

What is the size of the Fundamental Fermion Kerr-Newman Cloud ?
The FFKN Cloud is one Planck-scale Fundamental Fermion Valence Particle plus
an effectively neutral cloud of particlefantiparticle pairs. The symmetry of the cloud
is governed by the 24-dimensional Leech lattice by which the Single Cell was formed.

- L S LM
Ly .
HN A
o |- Th “. Fi24
o Coz2 - :
Vi FiZ3
1 He .~
i HS J2 ,x’;
| "—Fi22
M12 M23 ON
M1 :
[ e Rl q J3

2.Co1 is the Automorphism group of the Leech Lattice of the Single Cell.
The EB 26-dim String Theory Leech Lattice is a superposition of 8 Leech Lattices.
B x 2%(1+24).Co1 describes the structure of the FFKN Cloud.
The volume of the FFKN Cloud is roughly 10427 x (Planck scale=1.6x10%-33)cm).
The FFKMN Cloud has on the order of 10427 particle/antiparticle pairs.
The FFKN Cloud size is roughly 104(27/3) x Planck = 104(-24) cm.



Cl(l6) = Cl(8)xCl(B) = 256x256 = 65,536
Cl(8) spinor = B8s half-spinor + 8¢ half-spinor
Cl{l6) spinor = BsBs + BsBec + Bels + BeBe = 256

Cl(l6) half-spinor BcBs + B8s8c = 64 + 64

Hamiltonian | S1(8) x HEII= 28 + 64 + 64 + 64 + 2

&

Contracted |23-+El-+23|

/

E

8 + 28 + 56 + 64 + 56 + 28 + B = E8 Lagrangian

64 + 64 = C1l(16) half-spinor BcBc + Bs8s



Cl{16) contains E&
Cl{16)=1+16 + 120 + 560 + 1820 + ... + 16 + 1=
= ( (64++ + 64-) + (Bd+- + B4-+) ) X 256

Cl18) = ClI(B)1 x Cl(8)2 where CI(B)1 contains F41 and Cl{8)z contains Fdz
( BofF41 X BofF4dz ) + 280fF41x10fCI{(B)2 + 2BofF4210fCI(B)1 = 64 + 28 + 28 = 1200fEB

( B+0ofF41 + 8-0fF41 ) x ( 8+0fF42 + B-0fF42 ) gives ( 64++ + 64— JofEB
[zecauss the termis { 844+- + B4-+ ) are rejected as unphysicel mixed helicity)
i The notation -= denotes a Maximal Contraction |

EB =120 + ( 644+ + 64--)
EB -> AT = SU(8) part of U(8) for B position x B momentum = 64 generators
- semidirect product with -
28 + 64 + 1 + 64 + 28 Heisenberg Algebra H92 for
28 gauge bosons for A2xA1xAD = SU(3xSU(2)xU(1) plus
D3 = Spin(2.4) = A3 = 3U(2,2) Conformal Gravity
and for
£d = BxB of 8 components of 8 Fermions

EV.5 -=ET - semidirect product with - 2841428 Heizenberg Algebra H28
28 = Quaternionic Jordan Algebra J4(Q) =(bijection)= D4
D« = Spin(B) = (Standard Model + Gravity) Gauge Bosons

EV -= EG - semidiroct product with - 2741427 Helsenbarg Algebra H2T
27 has 3 diagonal generators of Quatarnion SU2) + [ B + B ) Fermions) + B Spacetime vectors
27 = Dctonlonic Jordan Algebra JE(O0) =(bijection)= J4(O)o

EB -> 5 = Spin(10) - semidirect product with - 1641416 Helsenberg Algebra H16
16 = (26-10)-dim Fermion part of J3(O)c

EEB = F4 + J3(0)o 26-dim traceless part of 27-dim Jordan Algetra J3(0)

F4=8+28+(8++8-)
F4 -= B3 = ( Spin{6) + 56 ) - semidirect product with - 15+1+15 Heisenberg Algebra H15
for 15 D3 = Spin(2,4) Conformal Gauge Bosons
6-dim Conformal Spacetime reduces to M4 Physical Spacetime
CiiB)=1+8+2B+56+70+56+28+8+1=(0++0-)x16



Indra’s Net = AQFT = Borges Aleph

Pearl = E8QC = Facet

Since E8QC =28 + 64 + (SL(8,R) +1) + 64 + 28
expands to form E8

E8 = Compact Version of
Indra’s Pearl and Borges Aleph Facet



The Third Grothendieck Universe:
Clifford Algebra CI(16) E8 AQFT

Frank Dodd (Tony) Smith Jr. - 2012

Realistic Physics/Math can be described using Three Grothendieck universes:
1 - Empty Set - the seed from which everything grows.

2 - Hereditarily Finite Sets - computer programs, discrete lattices,
discrete Clifford algebras, cellular automata,
Feynman Checkerboards.

3 - Completion of Union of all tensor products of C1(16) real Clifford algebra -
a generalized hyperfinite 111 von Neumann factor algebra
that, through its C1(16) structure, contains such useful Physics/Math objects as:

Spinor Spaces

Vector Spaces

BiVector Lie Algebras and Lie Groups
Symmetric Spaces
Complex Domains, their Shilov boundaries, and Harmonic Analysis
E8 Lie Algebra
SI(8)xH92 Algebra (Contraction of E8)

Classical Physics Lagrangian structures
Base Manifold
Spinor Fermion term
Standard Model Gauge Boson term
MacDowell-Mansouri Gravity term

Quantum Physics Hamiltonian/Heisenberg Algebra
Position/Momentum Spaces
Gravity + SM boson Creation/Annihilation Operators
Fermion Creation/Annihilation Operators



You can take U 0 as the empty set

and

U 1 as hereditanly finite sets

(which can be constructed from the power set

and which give you computer programs, discrete lattices,

discrete Chifford algebras, cellular automata, Feynman checkerboards, etc).

I would like to construct U_2 by noticing that the power set structure of U 1
15 inherent in the basic construction of real Clifford algebras

which have the concrete structure of 8-peniodicity

which allows you (since C1{16) = CL{8)xC1{8)) to construct

the completion of the union of all tensor products of CI{16)

which seems to have algebraic structure that is

similar to the hyperfinite 111 von Neumann factor

and therefore to be a nice candidate for a realistic AQFT.

Of course, you can go beyond U _2 as far as you want to go,

but if vou can build a realistic —‘LQFT World from uz2

then my guess is that going bevond U2 describes the Manyv-Worlds
of Many-Worlds Quantum Theory which gets vou to

evolution of the Many-Worlds Multiverse by Quantum Game Theory
which in turn can be described by Clifford Algebra as in

http:/arxiv org/abs/ 1008 4688 by Chappell, Igbal, and Abbott.

That, in tum, leads to the AQFT geometry of EPE phenomena
as described by Joy Christian at http://arxiv.org/abs/1201.0775




You might say that Fate has 3 Forks:
to a Bad Basin of Atraction of the Quantum Potential Landscape;
to Delay, Sit on the Fence, and stay on the Boundary Between Basins;
to a Good Basin of Attraction.

BASIN OF BASIN OF
ATTRACTION ATTRACTION
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With respect to a World in a Good Basin, your mission is a success.
With respect 1o a World in a Bad Basin, your mission is a failure.

With respect to a World that is on the Boundary Between Basins, yvou still have work to do and a mission to camy out.

With respect to the Sum of All Worlds, yvour work is over for the Worlds that have already pone o the Good or Bad Basins,
but is actively ongoing for the Worlds on the Boundary Between Basins.,

Therefore, if }'ﬂu:l’ pm:cpuun is uflhl: World that dﬁmnds most of your atb:mmn, and your gitention, through the Quanmm
i 1 ] & 1 -Worlds to which you are paying attention,

your perception is most likely to be that you live in a World on the Boundary Between Basins.
E:mnamﬁgnm in Macmﬂpa:e would allml.r ynu o mn:mﬁ wm: other d'u]:lgs. including Other Cnns-:msmmes in
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50,000 years ago - Africa Emigration/Trade to Japan and Tibet

12,000 years ago - Noah (normal descendant of Enoch) and the Flood




12,000 years ago - Flood takes Noah to Africa
Nile takes Moses from Abraham to Giza
Moses from Giza to Sinai

Solomon builds Temple
Temple lost to Babylon

NEW YORK

o
d r°

After Hitler:
Return to Temple or Expand to New York



12,000 years ago. Africans developed IFA Oracle
divination based on the square of 16 = 16x16 =256 =

= 28 corresponding to the vertices of an 8-dimensional
hypercube and to the binary 2-choice Chitfford algebra
CI(8) and so to related ones such as C1(8)xCI(8) = CI(16).
Since the number of sub-hypercubes in an 8-dimensional
hypercube 1s 6,561 = 81x81 = 38, the IFA Oracle has
N=E8 temnary 3-structure as well as binary 2-structure:

Z,

00 =] v N W b= D

4 =2x2

2N

2

8
16 = 4x4

32
64 = 8x8
128
256 = 16x16

3N

9 = 3x3

27
81 = 9x9
243
729 = 27x27
2187
6561 = B1x81
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African IFA to RigVeda-Pachisi

L

e osse sseses
orooiTe |mamamau |

to Tarot to [_Iq_ll to E8 Physics

L ;-f"
RN i v Dt OO
(-1} [] fo x'ggi‘i%g‘\;;éb‘f 'Q | = H
o e e A ( cas
g’ ".‘». m‘"i‘ ey > L T
% - u

Seseese
.-




Nagari is the name for the Sanskrit script ... the ancient Ethiopic and Sanskrit writing
are one and the same ... the name Nagari for Sanskrit betrays the Ethiopia origin of this
form of writing. In Geez, the term nagar means ‘speech, to speak’. ...".

Feuerstein, Kak, and Frawley, in their book In Search of the Cradle of Civilization (Quest
1995), say "... The principal and, taken in its totality, the oldest of the four Vedic
hymnbodies is the Rig-Veda. ... The Sanskrit word ric, which for euphonic reasons is
changed to rig, means literally "praise". ... The Sanskrit word veda means literally
"knowledge" or "wisdom". ... The Rig-Veda is the oldest book in the Sanskrit

language ... More than that, if we are correct, it is the oldest book in the world ...".

The Indian National Science Academy web site insaindia.org says

"... The Vedic Civilization ... evolved around ... the Vedas ... Vedic meters ...
permutations and combinations of long and short sounds ... led ... to discover[y of]
the Meru Prastara ...

| | |C|(0)=R
Cl(1)=C| 1 1

[t ]2 ] |C2)=Q
Cl(3)=Q+Q| 1 3 3 | 2
1 | a | s | a1 |Cl4)=M(20Q)
cis)=m@4.C)| + | s | o] 0] 5 | 1|

|26 [2s]20] 5[6]2

Clii7Z)=MBR)+MBR)| 1 | z | 21| ss| 5| 1] 7 | 1
| 1 | 8| 28| 56| | 6| 26] 8 | 1 | CI(8) =M(16,R)

1 | o | 36| e 126 326] 24| 36| o | 1
0

Cl(6) = M(8,R)

r 1 0] as | 120] 210 22| 20| 120] s ]
[ L | | ss | 1es| 330 | 62| se2| 330 res| 55| u | x]
v | 12| 66| 220 a9 | 202| 924 92| ass| 226 66| 12 ¢

.‘b—J

[ 13 | 28] 715 | 2289) 18] 1716] 1287] 18| 286] 28| 13
1 | 18| o1 | 364 2001] 2002] 3003] 3432] 3c03| 2002] 1001| 384| 5 | 14
)

1 | 15| 105 e35 ] 1345] 2003| 5005 6435) 6435 5005] 3003 1365| 55| 105| 15

6 | 120 | 560 | 1820] s368| soca [13440| 12870/ 11480| moca| 4368 1520 se0| 120 1€

[
L

Cl(16) = M(16,R) x M(16,R) = CI(8) x CI(8)
now known as Pascal's Triangle ...".

The row | have outlined in cyan contains the 1+8+28+56+70+56+28+8+1 = 256 = 16x16
elements of the CI(8) Real Clifford Algebra of African IFA divination.

The other rows contain the 2N elements of CI(N) where N is the second number from
the left in each row, so that the Meru Prastara describes all Real Clifford Algebras CI(N),
with the figure above showing CI(0) through CI(16) which | have outlined in green.



8-Periodicity of Real Clifford Algebras is shown by the Division Algebra sequence
R for CI(0)

C for CI(1) Q for Cl(2) Q+Q for CI(3) Q for Cl(4)

C for CI(5) R for Cl(6) R+R for Cl(7) R for CI(8) = M(16,R)

so that

CI(16) = tensor product CI(8) x CI(8) is the case N =2

of CI(8N ) = CI(8) x ...(N times tensor product)... x CI(8).

The case CI(16) = CI(8) x CI(8) graded structure is

1
16
120
560
1820
4368
8008
11440
1 1 12870
8 8 11440
28 28 8008
56 56 4368
70 x 70 = 1820
56 56 560
28 28 120
8 8 16
1 1 1

Ci8) x CI(8) = Cl(e6)

with grade 0 at the bottom, grade 16 of the top of CI(16),
and grade 8 at the middle of Cl16) and the top of the CI(8).
Here are more details for some illustrative examples:



CI(16) Grade 0 has dimension 1 = 1x1

1
1 1
1 2 1
1 13 3 |3
1 4 | 5| a 1
1] s 10| 20| 5 1
1|6 15| 0] 15| &
1 T || 5| | a) g 1
1 B | 28| 56| 70| 56| 28| 8 | 1
1 9 | 36| 84| 126 126]| 84| 36| @ ]
1 10| a5 | 120 210 252 20| 20| 45| w0 | 1
1 11| 55| 165 330 462 | ¢62| 330 165]| 55| 11
1| 12| 66| 220 | 495 | 792 | 924 92| 495 220 66| 12| 1
1 13| 8| 286 715| 31287) 76| 1716 1287 S| 2880 W | 13| 1
1 14 | 91 | 364 1001 2002 | 3003 3432] 2003| 2002| 1001| 364 91| 14| 1
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CI(16) Grade 1 has dimension 16 = 8x1 + 1x8

i 13 | 78 | 2861 715| 1287] 1716) 1716| 1287) 715

1 0 18| o1 | 364 2001| 2002| 3003] 3432| 3003 2002| 1001 354| | 18] 1
1 15 | 105 | 455 | 1365] 3001| 5005| 6435| 6435 5005] 3003| 1365] 4s5| 18| 15
1 16 | 120 | seo| 1820] s36e| so0a quzsm[uuo[m 4368| 1220| 60| 120] 16
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CI(16) Grade 2 has dimension 120 = 8x8 + 1x28 + 28x1

1
1 |1
v Fasl 2
o
1 a]ls]ala
1|5 |10 zw|s |1
1 |6 | 15]20] 15|86 |12
1 2| ) as| 5| 2] 7
1 8 2 56| 0| 6| 2| 8 | 1
1 a 3| 84| 126|326 84| 38| 9 | 1
1 10, a5 | 120| 210 252 210| 120 45| w0 | 1
1 11 ss | 165| 330) 462 a62] 330) 165] s5| | 1
1 12 e | 220 495 | 702| 924 792 | 495| 20| s6| 12| 1
1 3. | 2me| 715 | 3287| 16| 1716) 2287 75| 286 | 13| 1
1 0 14 91| 364 2001| 2002| 3003| 3432| 3003| 2002| 1001| 64| 91 | 14| 1
15 105 | 455 | 1365 3003 5005 6435 6435| 5005]| 3003| 1365| 455 | 05| 15
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CI(16) Grade 8 (its middle grade) has dimension
12,870 = 1x1 + 8x8 + 28x28 + 56x56 + 70x70 + 56x56 + 28x28 + 8x8 + 1x1

which is the sum of the squares of the grades of CI(8)

1 | 10| as | 120( 210 252 2100 120 as | 10| 1
1 | n| ss| 65| 330) e62| s62) 33¢) wes| 5| u| 1|

v [ 12| s6 | 220] #05] 02 924 792] aos] 226] 66| 227 1

1 | 13| | zse] 715 | 3287] 1ne 1716 1289] nis| 86| 78 | 13

1 14 | 91 | 364 1001] 2002 NO!IMJZ 3003 [ 2002] 1o0n] 34| o | 14

1 15 | 105 ] 455 | 1365] 3003| 5005 6435 €435) 5005]| J003| 1365| 455 | 105

1 16 | 120 | 560 1820] $368| s008 (1 2870011480 S008| 4368] 1520| %60 | 120
®
R on o)
§~@wc~°& -
S
>
& ~3 o b
R.—-oegg'\ee\eo”"‘
a
I I
k| | ok 5o
2 _eapdzBlEgstnna.
S -roRkanazsRRtcengie
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The Meru Prastara also encodes Fibonacci numbers and therefore related processes:

92| 924 7192 | 495)] 220) 66| 12| 1

7151 3287) 1706| 1716) 1287] 7iS| 286 | 13| 1

364 | 1001 | 3002 | 3003 | 3432| 3003| 2002| 1001| 364( 91 | 14| 1

105 | 455 | 1365| 3003 | 5005] 6435 6435) 5005] 3003| 1365] 455| 05| 15| 21
36 | 120 | S60 | 1820] $368| 8008 114‘(11281 11440| 8008| 4368| 1820 560 | 120 16 | 1

According to Wikipedia:

Prime Fibonacci numbers shown above are 1, 2, 3, 5, 13, 89, 233, and 1597.

Starting with 5, every second Fibonacci number is the length of the hypotenuse of a
right triangle with integer sides, or in other words, the largest number in a Pythagorean
triple. The length of the longer leg of this triangle is equal to the sum of the three sides
of the preceding triangle in this series of triangles, and the shorter leg is equal to the
difference between the preceding bypassed Fibonacci number and the shorter leg of the
preceding triangle. The first triangle in this series has sides of length 5, 4, and 3.
Skipping 8, the next triangle has sides of length 13, 12 (5 + 4 + 3), and 5 (8 - 3).
Skipping 21, the next triangle has sides of length 34, 30 (13 + 12 + 5), and 16 (21 - 5).
The Fibonacci numbers occur as the ratio of successive convergents of the continued
fraction for the Golden Ratio ¢

p=1+

1+

14—
1+

12



The Golden Ratio structure and pyramidal shape show that the representation of
Ancient African IFA by the Meru Prastara of African Migrants to India 50,000 years ago

Blo mimiain: ml ol na
Bl Bl ia|xjsajsa)ix]ie) ) bj s

A THT sl mmmmm m
BRI ET T e T [ [ D T e

CHIE = NNEA| xNNEA] =Cl2 x CiB)

corresponds to its representation
by the Great Pyramid of Giza of African Nile Migrants of 40,000 years ago
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Even CI(8) Grades 0, 2,4, 6, 8
1428435 + 1+28+35 =64 +64 =128

Odd CI(8) Grades 1, 3,5, 7
8456 + 8456 =64 + 64 =128
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The Capstone 8 + Sand 1 + 1
combined with
the 5 vertices of the Great Pyramid
plus a 6th underground vertex antipodal to the Capstone

form a 24-cell ( image with at infinity )
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.

-
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( image adapted from Frans Marcelis members.home.nl/fg.marcelis/ )
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Rig Veda begins with 1 Madala, 1 Astaka, 1 Adhyaya, Suka 1:

i AN T T9e sEgneay | Ee e |
A T A | g e dna 2l
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T = AR ey aae | e ofs e |7 ]
A=A T A | e = g |
AT AT WA qUEAr v | A AT e Qo |l

Note the structure of 1 first line, followed by 8 lines, cach with E+5 = 16 Sanskrit syllables left of the | line and 8
Sanskrit syllables right of the | line, for a wial of 24 Sanskrit syllables per line.

# (he first richa of the first sukt has 24 syllables plus 24 gaps (if vou include a silent gap at the beginningfend o

close the first sukt into a circle) and
s those 24 paps are made relevant by being elaborated by the following 8 richas of the first sukt, which have

192 syllables

5o that the total number of relevant entities in the first sukt is 24+24+4192 = 240, which is the number of
vermices of

the root vector polytope of the E8 Lic algebra. it has dimension 24048 = 248, and  CI(8) = E8 + 8-dimensional vector space.



India used the 240 parts of the Rig Veda’s first sukt.
The 240 corresponds to the 240 Root Vectors

------

F i a™

of the E8 Lie algebra that 1s constructed from CI(8)xCI(8)
= CI(16).
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China used the 64 possibilities of the binary I Ching and
the 81 possibilities of the ternary Tai Hsuan Ching,
effectively cutting off the binary 2-structure at N= 6 and
the ternary structure at N=4

N 2°"N 3N

0 1

1 2 3

2 4 9 = 3x3

3 8 27

1 16 81 = 9x9
5 32

6 64



28 = D4 = J4(Q)
27 = J3(0) = J4(Q)o

365 = center of 27/x27 Magic Square :
= center of 9x89x 2 Magic Cube i

Negaﬁue Commandments = 365 = Integral Part of the 365.25 du of the 28 Hsi
Positive Commandments =248 =E8=240+8

| w120 = (1.2) EB Root Vectors

72 = E6 Root Vectors
48 = R4 Root Vectors

= 24=-D4 FootVeclors =12 + (B+4)
e 48 = D3 + 5td Moclel

s 24
S MH 10 = 140 = 248 = 3+7 = 446 = Vector D5
. 8= \Vector CI(B) (Eadier Heaven)
= HalfSpinar CIi8) (Later Heaven)
Cl(8) = 256 = 24848 = 240+16




Japan used the 128 possibilities of Shinto Futomani
Divination and the Triad: Jewel-Mirror-Sword,
effectively cutting off the binary 2-structure at N =7 and
the ternary 3-structure at N=1

2N 3N
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128



EB =248 = D8 + HalfSpinor DB =120 + 128 = 120 + (G4+64)
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The first richa of the first sukt has 24 syllables plus 24 gaps.
Itis followed by B lines,

gach with B+8 = 16 Sanskrit syllables left of the | line

and B Sanskrit syllables right of the | line,

for 24 Sanskrit syllables per line

and Bx24 = 192 syllables for all 8 lines.

The grand total is 24+24+192 = 240 = Root Vectors of EB.




Plato. to construct a musical scale, used the full N=8
binary 2-structure but only N=5 of the ternary 3-structure

N 2N 3N

0 1

1 2 E g

2 4 9 = 4 + 441

3 8 27 = 8 + 12+6+1

4 16 81 = 16 + 32+24+8+1
5 32 243=32+80+80+40+10+1
6 64

7 128

8 256
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Judaism used the 248 positive Commandments plus

the 365 negative Commandments given to Moses

during the 50 days from Egypt to Sinai.

The 248 correspond to the 248-dim E8 Lie algebra that 1s
constructed from CI(8)xCI1(8) = CI(16).

The 365 1s constructed by looking at one of the 1792 =
7x256 sub-hypercubes of 6-dim in the 8-dim hypercube,
effectively cutting off the ternary 3-structure at N= 6

N 2°N 3N

0 1

1 2 3

2 4 9 = 3x3

3 8 27

4 16 81 = 9x9

5 32 243

6 64 729 = 27x27
7 128

8 256

and then making a 27x27 Magic Square with (729+1)/2 =
3635 as 1ts 1ts central Magic Square number.















Mediterranean Africa used the 16 possibilities of the
IIm al Raml, effectively cutting off the binary 2-

structures at N = 4 and eliminating the ternary 3-
structures

2"N 3N

rh-l'_p.:lh.:ll—'-v:lz
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According to the book Sufism and Taoism. by Toshihiko
[zutsu (California 1983): “...Ibn Arabi says that ... the
world 1n 1ts entirety ... transforms itself kaleidoscopically
from moment to moment ... 'new creation' (al-khalq al-
jadid) ... ordinary people are not aware of the process ...
If a man happens to obtain the true knowldege of qadar,
the knowledge surely brings him a perfect peace of mind
and an intolerable pain at the same tiume.

The unusual peace of mind arises from the consciousness
that everything in the world occurs as it has been
determined from eternity. ... Instead of struggling 1n vain
for obtaining what is not in his capacity, he will be happy
... He must be tormented. on the other hand. by an
intense pain at the sight of all the so-called 'mjustices’,
'evils', and 'sufferings' that reign rampant around him,



lim Al E{aml 16

- -

315 is A- by
studying Arabic language and culture.

The Arabic Divination system Ilm al Raml is based on 16 Elements.

Llull showed 120 lines connecting distinct Pairs of the 16 Elements, so Llull was looking
at Pairs of the 16 Elements.

There are in all 16x16 = 256 Pairs of 16 Elements.



African Origins

Shinto 128

Falprle | Mallorica

Africans developed IFA Oracle divination based

oh the square of 16 = 16X16 =256 =28

corresponding to the ventices of an 8-dimensional hypercube
and to the binary 2-choice Clifford algebra CI(8)

and so to related ones such as CI(B)xCHK8) = CI{16).

Since the number of sub-hypercubes in an 8-dimensional
hypercube is 6,561 =81x81 =348, the IFA Oracle has
N=B ternary 3-structure as well as binary 2-structure:

N 2AN 34N

a 1

1 2 J

2 4 =2x2 9 = Ix3

3 (i) 27

4 16 = 4x4 81 = 9x9

b 32 243

7] 64 = BxB 729 = 27x27

) 128 2187

& 256 = 16x16 6561 = B1x81

As ancient African games such as Owari show,

binary 2-structure corresponds to static states

and ternary 3-structure corresponds to dynamic states.
Mathematically, using binary 2-choice static states to define
dynamics on 3 ternary neighbor states

Hispanic Development

Ramon Llull (1232-1316) of Mallorca studied the 16 possibilities of the lim al Raml,
which are derived from 16 of the 16x16 = 256-element African IFA divination system,
and found a structure that he summarized
in Wheel Diagrams with 16 vertices connected to each other by lines
and In Cubic 4x4x4 = square BxB = 64-element Elemental Figures
{images adapted from lullianans.net web site):

The 28 gold lines (gold 8-HyperCube points) represent Gravity
and

the 28 purple lines (purple 8-HyperCube points) represent the
Standard Model.

Adding in 64 blue lines (blue 8-HyperCube points without white dots)

gives 120 lines that represent the Spin(16 ) BiVector Lie Algebra
of the Clifford Algebra CI16) = CIKB) x CI&):

produces the 256 Elementary Cellular Automata:

e (el el el (Eeml (mml el
BN BN | =R =N e | aE .
N RN roNL N (RSN RN N ELEMENTAL FIGURE
oW N N NN PN
=R BN | /EE - =m  (reN AN e . The 64 blue lines, and the 64 pure blue 8-HyperCube points, ® olo o o ole | ®
ml el mm vl | vl zm . Em represent 8-dimensional Kaluza-Klein Vector SpaceTime
L " - y— - _ gz and can be shown as a 64-element Elemental Figure. e ole o o o|le e
o PN N N N PN N PN e i
- , : , . y Triality Automorphisms,
LN TN ‘-'-ll -LA]- k-ll:?'- the 8456 = 64-element magenta and red 8-HyperCube points ® ®|0e O L BN BN BN |
. A= = EY Bx 1 ) N that represent 8 Fermion Panticles
- | =l - 'l.'l e l". o ' can also be shown as a 64-element Elemental Figure . BN BN B ® 0@ @
L N e e S O mE e and
il -,E_E;-|"*R-A|-| [ I e Y the 8456 =64-element cyan and green 8-HyperCube points
e e N e W e e, . . - that represent 8 Fermion AntiParticles
R N N R Y PPN can also be shown as a 64-element Elemental Figure. . N 2N BN o ©|® @
' ' ' I |~ I
—=r _ ,;dnl_l__,;_,"iﬂ- Lal i -." l- -l--- -l‘ L The 64 red-magenta Fermion Particle elements 3 o|® @& & i i i)
A (EE VR (E [ O Ee VN plus the 64 green-cyan Fermion AntiParticle elements
NIRRT Y e Y N PN form the 128 elements of one Half-Spinor representation of Spin(16). . N NN BN ' BN EE BN |
CEEARE R SEE IO AEE A . NN EE BE | ® o]0 O
15 of the elements represent
Conformal Spin(2.,4) of Gravity:
8 of the elements represent
the SU(3) Color Force:
_ ELEMENTAL FIGURE ELEMENTAL FIGURE
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The 120 elements of the Spin(16) BiVector Lie Algebra

plus the 128 elements of a Half-Spinor representation of Spin(16),
both of which live In the Clifford Algebra CI{(16) = CI(8) x CI(8),
combine to form the 120+128 =248-dimensional EB Lie Algebra:

E8 Physics

The resulting E8 Physics Model has:

EPR structure similar to that of Joy Christian;

E8 structure modified from that of Garrett Lisi;

Cl16) = CIB)xCI(B) Clifford Algebra structure anticipated by Ramon Llull;

Higgs mechanism produced by formation of M4 x CP2 spacetime as shown by work of Meinhard
Mayer;

Standard Model Gauge Groups produced therein as shown by work of N. A. Batakis;
Conformal Gravity produced as in the MacDowell-Mansouri mechanism;

Dark Energy : Dark Matter : Ordinary Matter ratio 75 : 21 : 4
produced by conformal structures similar to those of Irving Ezra Segal;

Force Strength and Particle Mass calculations done using the Work of Hua Luogeng,
particularly work on the Geometry of Complex Domains;

T-quark composite Higgs model based on the work of Yamawaki et al,
resulting in a 3-state T-quark - Higgs system;

400

200 1

m, [GeY]

100 150 M, [Gev] 200 <50

100 —

and
Algebraic Quantum Field Theory (AQFT) constructed
from a Clifford Real-Periodicity-8 hyperfinite ll1 von Neumann algebra factor.

Hank Dodd (Tony) Smith, Jr. - details can be found at hitp:Awvww. valdostamuseum.ong famsmith/ October 2009
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Llull showed in his X-wheel with two sets of 8 Elements each.

Here one set of 8 Elements and their Pair-lines is shown in Creen

and the othe set of 8 Elements and their Pair-lines is shown in Black.

To connect the Ancient Wisdom shown in Llull's wheels with 21st
Century Science means that it must be interpreted in terms of the
Language used by 21st Century Science, which is Mathematics.

Llull's X-wheel shows that Llull's 16 Element Structure ( call it Llull(16) ), factors into
two independent 8 Element Structures ( call each of them Liull(8) ), so that by his X-
wheel Llull is saying, in Mathematical Language:

Llull(16) = Liull(8) (x) Llull(8)



If you follow Llull's idea to its logical conclusion, go from 16 = 8 times 2 to 8 times N for
any (maybe very large) number N and get the factoring

Liulli8N) = LIull(8) (x) ..AN times)... (x) Llull(§)
There is a Mathematical Structure with that factoring property

that is based on the Binary Choice of Llull's wheels Y and Z

Real Clifford Algebras with 8-Fold Periodicity Factoring.

S0, changing notaton from Liull(16) wo CI(16) etc, because mathematicians mostly use the term Clifford Algebra,
namad for William Kingdon Clifford, who, over 100 years ago, wroie about such Algebras, the factoring is

Cli8N) = CI(B) ... (x) ...AN times tensor product)... (x) ... Cl(8)
vou can take the completion of the union of all the tensor products
to get what might be called a generalized Hyperfinite I11 von Neumann Algebra factor

that represents a realistic Unified Physics Model including Gravity and the Standard
Model,



The points in the B-dimensional Octonion Space can be multiplied with each other

and the Octonion Multiplication Rules can be seen in terms of Pair-lines between the 7
Octonion Imaginary Elements

as shown by Llull in his V-wheel with two sets of 7 Elements and their
Pair-lines.

Here one set of 7 Octonion Imaginary Elements and their Pair-lines is shown in Red

and the other set of 7 Octonion Imaginary Elements and their Pair-lines is shown in
Black.
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Here one set of 7 Octonion Imaginary Elements and their Pair-lines is shown in Red

and the other set of 7 Octonion Imaginary Elements and their Pair-lines is shown in
Black.
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The Simplest Geometric Objects of the Clifford Algebra CI(8) are all Flat.
If you go beyond Flat to look at Curved things,
the Simplest Curved Geometric Objects in the B-dimensional Octonion Space are:

Circles, which are 1-dimensional Spheres 51
2-dimensional Spheres 82
3-dimensional Spheres 53
4-dimensional Spheres 54
S-dimensional Spheres S5
6-dimensional Spheres S6
T-dimensional Spheres 57

The Maximal Sphere in 8-dimensional Octonion Space is the 7-sphere 57.



Llull's 14-vertex V-wheel corresponds to the 168-element Klein Quartic

whose 336-element double cover is SL(2,7).

The 48-element binary octahedral group <4,3,2> is a subgroup of index 7 in SL(2,7).
Physically, those 48 elements correspond to:

e B first-generation Fermion Particles
e 8 first-generation Fermion Antiparticles

e 8 dimensions of a Spacetime that looks like 51 x §7
e 24 generators (the root vector polytope vertices) of a Spin(8) Gauge Group



In the E6 String Physics model ( CERN preprint CERN-CDS-EXT-2004-031 ):

« Each Planck-scale ESB lattice D8 brane is a superposition / intersection / coincidence of eight ES
lattices.

e 7 of the 8 lattices are independent E8 lattices, each corresponding to one of the 7 imaginary
octionion basis elements i, j, k, E, I, J, K.

e The 8th ES8 lattice is dependent on the 7, and can be thought of as corresponding to the real
octonion basis element 1.

The 7 coset spaces of SL(2,7) / <4,3,2> correspond to the 7 imaginary octonion basis elements and
to the 7 independent E8 lattices making up each Planck-scale D8 brane in the E6 String Physics model.

Since 8-dimensional E8 lattices can be formed by 240-vertex Witting polytopes, and 4-dimensional
space can be filled by 24-cells, the D8 brane structure is consistent with a generalized Feynman
Checkerboard Physics Model in 8 dimensions,

reducible to 4 dimensions ( see CERN preprint CERN-CDS-2004-030 ).



Orbifold Lattice E6 Monster

A Single Cell of the physically realistic 26-dimensional Lattice Bosonic
String Theory,

in which Strings are physically interpreted as World-Lines,

can be described by taking the quotient of its 24-dimensional O+, O-, Ov
subspace modulo the 24-dimensional Leech lattice, and

its automorphism group is the largest finite sporadic group, the Monster
Group M, whose order is

8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000

2746 3220 5729 776 .11722 1373 .17.19.23.29.31.41.47.59.71
or about 8 x 10A53.

If you use positronium (electron-positron bound state of the two lowest-nonzero-mass Dirac fermions)
as a unit of mass Mep =1 MeV, then it 1s interesting that the product of the squares of the Planck mass
Mpl =1.2 x 1022 MeV and W-boson mass Mw = 80,000 MeV gives ( ( Mpl/Mep )( Mw/Mep) )*2 =
= 9 x 10753 which 1s roughly the Monster order.
The Mpl part of M may be related to Aut(I.eech Lattice) = double cover of Col.
The order of Col 15 2°21.379.574.772.11.13.23 or about 4 x 1018,
The Mw part of M may be related to Aut(Golay Code) = M24.
The order of M24 1s 210.373.5.7.11.23 or about 2.4 x 1078,
If you look at the physically realistic superposition of 8 such Cells, you get 8 copies of the Monster of
total order about 6.4 x 10754, which is roughly the product of the Planck mass and Higgs VEV squared:
(1.22x 10722 )2 x (2.5 x 10M)2 =9 x 10754

The full 26-dimensional Lattice Bosonic String Theory can be regarded as
an infinite-dimensional Affinization of the Theory of that Single Cell.

James Lepowsky said in math.QA/0706.4072:

"... the Fischer-Griess Monster M ... was constructed by Griess as a symmetry group (of order
about 10754) of a remarkable new commutative but very, very highly nonassociative, seemingly
ad-hoc, algebra B of dimension 196,883. The "structure constants" of the Griess algebra B were
"forced" by expected properties of the conjectured-to-exist Monster. It was proved by I. Tits that M is
actually the full symmetry group of B. ...

file:///Users/Tony/Desktop/LatE6Monster. html (6 of 12)7/11/07 1:23 AM



At this point, using the A-wheel, X-wheel, and V-
wheel

Llull has described the basic ingredients for a high-
energy (around Planck Energy) physics model with:

Clifford Algebra CI(8) = 16x16 Real Matrix Algebra

8 Cl(8) +half-Spinors representing the first-generation Fermion
Particles

8 CI1(8) -half-Spinors representing the first-generation Fermion
Antiparticles

8 C1(8) Vectors representing the 8-dimensional spacetime that looks
like §1 x §7

28 Spin(8) Pair-line Elements representing 28 Gauge Bosons

The half-Spinor parts of the Llull Model already look realistic, by the correspondences:

1 = Neutrino
i = Red Up Quark
j = Green Up Quark
k = Blue Up Quark
E = Electron
I = Red Down Quark
J = Green Down Quark
K = Blue Down Quark

- & & =& = ® & =






Llull's S-wheel has a central S-square whose 4 corners represent { 1,1,
js K, }, which are 4 of the 8 CI(8) basis Elements.

{ 1,1, j, k } are basis Elements for a 4-dimensional Quaternionic
Subspace that Freezes Out of high-energy 8-dimensional spacetime at
lower (with respect to Planck Energy) energies.

That 4-dimensional Quaternionic Subspace is our 4-dimensional
Physical Spacetime that looks like S1 x 83. The other 4 of 8 dimensions
become a CP2 Internal Symmetry Space.

When that Quaternionic Structure is introduced, the 16x16 Real
Matrix Algebra of Cl(8) is transformed into the 8x8 Quaternionic
Matrix Algebra of C1(2,6).






Since the 28-dimensional gauge group Spin(8) no longer has a unified 8-dimensional
Spacetime on which to act, its 28 generators break down into 28 generators capable of
acting on

4-dimensional Physical Spacetime and 4-dimensional CP2 Internal Symmetry Space

and on the Fermion Particles and Antiparticles, which now come in 3 types, or

generations:
. 1 - living in S1x53 Physical Spacetime
. 2 - living in S1x53 Physical Spacetime and CP2 Internal Symmetry Space
. 3 - living in CP2 Internal Symmetry Space

the U(1) propagator phase that is defined with respect to the fixed (Quaternionic 4-
dimensional spacetime subspace corresponding to the S-square of Lull's S-wheel

the 4 U(2) ElectroWeak Gauge Bosons ( U{2) = SU(2) x U(1) for 3 Weak Bosons and 1
Electromagnetic Photon) are represented by the 4 corners of one of the three back
squares of Llull's S-wheel

the § 5U(3) Color Gluon Gauge Bosons are represented by the 8 corners of the two
remaining back squares of Llull's S-wheel.
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correspond to the 3 SU(2) weak bosons and the U(l) electromagnetic photon.

Since SU(2)xU(1) = U(2), and since CP2 = SU(3) / U(2), they act locally on CP2 Internal
Symmetry Space.
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Since each gluon links 4-dim spacetime to color internal symmetry space, the gauge
group SU(3) acts globally on CP2 Internal Symmetry Space, as can be seen by the
fibration CP2 = SU(3) / U(2)



To see the Gravity and its 15 Gauge Bosons, look at Llull's T-wheel.

The 3 corners of the front T-triangle in Llull's T-wheel represent a 3-dimensional Cartan
subalgebra of the 15-dimensional Conformal Group SU(2,2) = Spini2 4).



The 12 corners of the other 4 triangles in Llull's T-wheel represent the 12 vertices of the
Cuboctahedron

Root Vector Polytope of the Conformal Group 5U(2,2) = Spin(2 4)

The 3+12 =15 5U(2,2) = Spin(2 4) Conformal Group GraviPhoton Gauge Bosons act
on 4-dimensional Physical Spacetime by:

. 4 Translations,

. fi Lorentz Transformations,

. 4 Special Conformal Transformations and
- 1 Dilation.

They produce Gravity through a generalized MacDowell-Mansouri mechanism.



The 3 vertices of the T-triangle in Llull's T-wheel correspond to a 3-dimensional Cartan
subalgebra of the 15-dimensional Conformal Group SU(2,2) = Spin(2,4) and 3
Quaternionic Real (blank) Cellular Automata.

noL01080  OLO0iB00  oLL00ODO

The other 4 triangles in Llull's T-wheel correspond to 4 sets of associative triples ( /1\ ) of
Cellular Automata and to the 12 vertices of the Cuboctahedron Root Vector Polytope of
the Conformal Group SU(2.2) = Spin(24)
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is a set of four 4x4 Matrices with 4x4x4 = 64 dimensions, and so comesponds to the 4x4 Quaternionic Matrix
Algebra M(4,0Q) = Cl2 4) and describes the Cosmology of our Universe.

If the entries Ignis etc were considered o be Quaternionic, then it would be the 256-dimensional 8x8 Quaernionic
Marrix Algebra M(B.Q) = Cl(2,6), and CI(2 4) would be half of its Even Subalgebra.



Here is a 78-card Tarot Spread corresponding w E6 physics model:

[ s=swords, w=wands, p=pentacles, c= cups and k=knave(page), EnightJack), K=King, Q=Cucen, and

O=Fool, 1=Magician, 2=Popess, 3I=Empress, 4=Emperor, 5=Pope, 6=Lovers, 7=Chariot, 8=Justice, 9=Hermit,
10=WheelofFate, 1 1=Strength, 12=HangedMan, 13=Death, 14=Temperance, 15=Devil, 16=Tower, 17=5tar,
18=Mopon, 19=5un, 20=Judgment, 21=Warld)

Bs, 8w, Be, Bp, (neutrinos) and O and Qp (complexificarions) are the E6 Caran subalgebra elements.

T

The other 72 correspond to the 72 legers on the Urim vTumim breasiplate. ﬁh‘
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The magenta 28 ane the 28 Spin(8) adjoint bivectors of CI(E).

The 16 blue are the 8 vectors of Spin{8) and CI8) and their 8 dual/conjugates.

The 32 red are the 16 spinors (8 +halfspinors and 8 -halfspinors) of Spin(8) and CI(8) and their 16
dual'conjugates.

The 2 black are diagonal degrees of freedom in 26-dim raceless J3(0)o pan of J13(0) Jordan algebra.
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The resulting E2 Physics Model has:

EFR gtruciure &lmilar 1o that of Jay Chrigtlan;

EE structure modified from that of Garrett Lisi;

CICTEY = CHBINCHE) Cliford Algebra structure amticipated by Raman Liull;

Higgs mechanlzsm praduced By farmatian of M4 x CP2 epacellme as shown by work af Melnhard
Mayer;

Standard Model Gauge Groups produced tharelin ag ehawn by woark of N, &, Batakie;
Conformal Grawvity produced az im the MacDowall-Mansowun machaniam;

Dark Energy : Dark Matter : Ordinary Matter ratlo 75 : 21 : 4
. produced by confarmal structures similar to those of Irving Ezra Segal;

Force Strength and Panlcle Mass calculations dene using the Work of Hua Luogeng,
particularly work on the Geometry of Complex Domains:

T-quark composite Higgs moedel based on the work of Yamawakl et al,
ragulting in a 3-atate T-quark - Higge system;

L]

ool Vectors = PR=0240= +PB+ ARy + B4 2B+ A and
EBH tvﬁ ] ITE‘_TEH ! i EB +I "+ t 5 Algebralc Quantum Fleld Theory LAQFT) ¢onstrucied
from a Clitord Real-Periodicity8 hypedinite 111 von Neumann algebra fastor.




sadoc and Mosser in their book " Geometric Hustration” (Camibidge 20068y Hg. AS
ilustrate the shdl structure of the 120 wertices of a 600-cell;

]

o

The 3l-wertex [cosidodecahedon (g) cannot tile flat 3-dim space. Its dual, the
Jd2-vertex Rhombic Triacontanedon, is a combination of the 12-vertex lcosahedron i)
and the 20-wvertex Dodecahedron (). [t"forms the convex hull of .. arthographic

projecton ... using the Golden ratioin the basis vactors
ofa B-cube to 3 dmensions " [Wiki peda).



Physical Interpretation of
1 - Marth Pole - Sngle Point (projected o center of Equataial Icosidocecahedion)
20 - Equator - lcosidodecahedion
1 - South Pole - Single Point (projected to center of Equatarial lcosidodecahedron)
[
B components of B-dm Kaluza-Klen MaxCR2 Spacetime Position
tirnes
4 cormponents of 4-dirn W Physical Spacetrme Momentum

There are 64 - 22 = 32 of the 240 EB in the half of ES that did not go to the 600-cell.
They correspond to 8 components of Posiion x 4 components of momentum in CP2.
snce the CP2 Internal syomet'y Space is the small corpactified part of MdxCR2
rnarmentuimn in CPZ is substantallyirrdevant o our F-dim space Mg world.

The 30 [cosadocecahedion wertices are at pairwize intersections of 6 Great Circle
Decagons. Let each Geat Circle representa generator of a spacetrne translaton.
Then the lcosadodecahedron represents a 8-dim Spini2 4) Conformal spacetime
thatacts conformally on 4-cirm WA Minkowskl Physical Spacetime that lhes

insice s-dirm Kaluza-Klein MdxCP2 Spacetrme (where CP2 = SUIEE LU,
Physically the 6 Great Circles of the |cosadodecahecion show that

the 10-dirn space of 25-dirm Sting Theory of Strings as World-Lnes reduces to
G-citn Conforrnal Physical Spacetime plus 4-cim CP2 Internal Syrnmetry Space.



The 32-wertex Bhombic Triacontahedon does not itself tile 3-dim space

butitis important in 3-dirn Cuasi Crystal tiling.

Mackay . Mo, 146 (1987 223-243) said ", the basic cluster, to e alservwed
everywhere in the three-dimensional ... Penrose . tiling .. [is]... a rhomidc
triacontahedron (RTH) ... The FDitiling can beregarded as an assermbly of such BTH,

ety owerla poing

.E.l.l'hEl’I'ltl'E tiacontahedon (HTH) ... can e deformed to ... a tuncated octahedron ...
[which is] the space-filing polyhedon for body-centered cubic close packing ...

By a similar process . a cutoctahedrfon)... can e deformed to an icosahedron LY

In the latter process, the Jitterbug, sets of points on the edoes of an Octahedron
correspond to the wvertices of the Truncated Octahedron (143 and 24),
a pair of lcosahedra (Golden Rato Paoints), and the Cutoctahedron (Wd-Foint).

. X

tut the Bhoritic Tiacontahedron deformation process inval ves moving its wertices
sormewhnat off the exact edges of the Cotahedron and in adding to the 24 wertices of the
Truncated Octahedon 8 more vertices carrespondng o centers of its hexagonal faces
and making = rhorbohedral faces o each of its hexagonal faces.




Construction of Left-Handed and Right-Handed Bhombic Triacontahedra
i described by Mchasl 5. Longuet-Higgins in " MNested Triacontahecral Shells
2 How to Grow a Cuasi-crystal (WMathernatcal Intelligencer 25 (Spiing 2003) 25-43):
*..ostart with a flat rhormbohedron,
placing on it three sharprhombohedra in a left-handed synmetic way
and building upthe rest of the &l maintaining always a three-fold axis of rotational

Syrnmety ..

. F.q.

.. v could also start with right-handed synmetry, poducing the mirror image.y "



Physical Interpretation of
20 - Morth Termperate Jone - Dodecahedion part of Bhomibic Triacon tahedron
12 - Tropic of Cancer - lcosahecron pErt of Bhombic Triacontahedron
IS
B fundarnental first-generation fermion particles
tirnes
4 covariant components of 4-dirn MM Physical Spacetme Momentum

Left-Handed Bhomibbic Triacontahedon kKeder Ball.



As to which vertices cormrespond o which Fermion Partcles o Anfiparticles

the Truncated Octahedron point of Wiew with 6 sets of 4 wertices for quarks

and 2 sets of 4 hexagon-centers for lepltons, showing the 4 covariant components
with respect to M4 Physical Spacetime for each Fermion, is useful:

. I'ed clowe quark, . green cown gquark, . Hlue cown cuark;

0 neutring,

b e U pouark, . gresrn upcuark | .' rec LU pouark, . Aectan

{arange, macenta, cyan, Hack are used for bue, green, red up gquarks and electron)



Physical Interpretation of
12 - Tropic of Capicorn - lcosahedron part of BhomBc Triacontabedron
20 - South Termperate Zone - Dodecahedron part of Bhomibic Triacontahediaon
IS
2 funciarmental first-generation fermion antiparicles
tirnes
4 covariant components of 4-dirn M4 Physical Spacetrme Momentum

Right-Handed Bhombic Triacontahedon Keder Ball.



Physical interpretation of the Bhombic Triacontahedra also includes

| e T P . | T sl il o T e T TR
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and

12 - Antarctic Circle - lcosahedon - half of 24 Root Mectors of another BES 04
which are interpreted as Gauge Bosons for Giravty and the Standard Model,
respect vely.

Rhormtbic Triacontahedron Keper Ball with no handedness.

12 of the 20 Fedoe wertices are 12 D4 Root Mectors for the Standard Model
that combine with 4 of the 8 EE Cartan SubAlgetra generators to

form 12+4 = 16-dirm L that contains the Batakis Color Force SUG3) that
gives the Standard Mode throuch CP2 = SUES) ¢ LI xS,

The 201 2 = 8 3-edge werfces that are not used correspond to the centers of
the hexagonal faces of the Truncated Octahedon related to the Keper Ball.



3-gpacetiled by Deformation or QuasiCrystal

For tiling of 3-space the basic Bhombic Triacontahedra Kepler Ball should contain all 3
. s s o

Left-Handed for Fermion Farticles, Fght-Handed for Fermion Anti particles,
and no handedness for Gaucge Bosons of Grasty and the Stancard Mocel.

To construct such a 3-type Bhombic Triacontahedron Kepler Ball:
Start with a Left-Handed Kepler Ball for Fermion Particles and denate it by K1),
Then, using Kil)as a nucleus, construct & KiZ) Keder Ball by adding to the ki)

sharp"s" @ and flat"F golden rhombohedra with dinedral anges
2p/eo P/ foarSand g /Sord p /S Tor Fas described in

" Mested Triacontahedral Shels O How o Grow a Quasi-crystal®

by Wichael S Longuet-Hodns iMathematcal Intelicencer 25 (Sping 2005) 25-435):
" Toconstucta KEE) . labe the thirty faces of a K{1) as fdlows: call

the five faces surroundng a gven pentagonal wvertex A's; the five adjpining faces B's;
the next ten adjoining faces (which are all paralldl to the fentacdonal axis) Cs;

the next five O's; and the last five E's.

Taking the K1}, leawe the A-faces bare and lay one Fon each B-face.

Mext lay an 5 on each of the C-faces. Proceeding cheirally . we . arrive . ata KE) .

[ Thawe added purde and orange indicators for k2 werices repgesenting somme of
the Root Mectors of L2 20 for Conformnal Gravity and of U for the Standard Mode | ]
The wew from the opposite end s similar ...
there is a second K1), coaxial with the first, along the pentagonal axis "
K{1}is for Fermion Particles, second K{1}is for Fermion Antiparticles,
and K(2}is for Gauge Bosons of Gravity and the Standard Model.
K{2, containing Particle-Anfiparticle Pairs, is the Basic Tiling Kepler Ball.



3-dim QuasiCrystal of Rhombic Triacontaheda

Start with the
Basic Tiling Kepler Ball K(2) containing a Particle-Antiparticle pair of K(1)s

Then adding to the K{2) sharp "S" @ and flat"F* T~ golden rhombohedra
“ Mested Triacontahedral Shells Or How to Grow a Quasi-crystal"

by Michael 5. Longuet-Higgins (Mathematical Intelligencer 25 (Spring 2003) 25-43):

"| it is possible ...to derive a Kepler Ball K{n+1) of side n+1 from a K(n) ...

... the outer shell is [not] cheiral ...

... [such a] construction of K(3) from K(2) ...[produces]...

... in many respects the particular an:angemeﬁts described here are not unigue.
For example, in places where a triacontahedron occurs locally, ...[if]... may be replaced
by a ... [triacontahedron of a different type] ... the method of assembly

does not require the existence of such long-range forces
as would be needed to assemble an Ammann tiling ... ".



2 - Deform the Rhombic Triacontahedra to Truncated Octahedra and
tile 3-space

with the Truncated Octahedra
Mackay o Mo, 146 (1987 233-243) said ", a rhombic fiacontahedran (HTH) ... can ke
defarrmed 1o ... a runcated octahedron . .
[which is] the space-filing polyhedron for body-centered cubic close packing ..".
2uch a lattice of Truncated Qctahedra fmage friom real wirslezs)

can form the basis for the spatial part of a 4-dim Feynman Checkertoard
repgesentation of the B2 Physics Wocdel,

with the Fewnrman Checkerboard Rules being related to the 256 Cellular Automata
corresponding to the 256 elermnents of the gy difford Algelaa of the EB Physics Model
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256 Cellular Automata
18285670562881

( images from "A New Kind of Science” by Stephen Wolfram (Weolfram 2002) )
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the grade-1 vectors 1. 2. 4 16 (the subset sequence 2*0 =1, 2%1 =2 2*1 =4 2*4 =16 related to Fermat primes)
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s g .,

il LT ru d g IE

onoononol aooanoin Qo000 oo oaoiangn

correspond to the 4 dimensions of physical spacetime:;

1 gives a succession of bands, the procession of time;

2 zives a slope to the left, one of three space dimensions;

4 zives a verfical slope, a second of three space dimensions;

16 gives a slope to the nght, the third of three space dimensions;

[ o Y o R

the grade-1 vectors 8, 32 64, 128 (all giving all white)

rus 8 B nate (28

oooo0l oo nol0oann 01ooaaon 100001

correspond to the 4 dimensions of internal symmetry space;

e tule 18 =00010010 15 the first rule to mclude both 16 = 00010000 with right slope and 2 = 00000010 with left slope
and s the first mule with tramngular self-similar fractal structure;

o tule 30 =00011110 is the first rule to include 16, 8, 4, and 2 and 15 in the self-dual grade-4 and is the first rule with
triangular chaotic behavior.




Here are all 28 rules for each of grades 2 and 6.
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all 28 grade-2 bivectors correspond to the 28 generators of the Spin(8) Lie algebra;



2 of the grade-2 bivectors,
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after dimensional reduction to 4-dimensional physical spacefime correspond to the & generators of color force SU(3),

whose root vector diagram 15 illustrated above;

3 of the grade-2 bivectors,

= RN

gooooiin 10100000 gooiol00

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 3 generators of weak force SU(2);

1 of the grade-2 bivectors,

11000000

after dimensional reduction to 4-dimensional physical spacetime correspond to the 1 generator of electromagnetic

Uil)




16 of the grade-2 bivectors,
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after dimensional reduction fo 4-dimensional physical spacetime, correspond to the 16 generators of

Gravitv/Higes/phaze T(2.2). One of them

W § S

10001000
corresponds to the propagator phase U{1) while the other 15 correspond to the Conformal Group SU(2.2) = Spin(2.4)

whose root vector diagram

e 2d

T skl

aonlioon
faiioa0a
v L B
oi0iaaon
| e A0 | il I | | A |
01101000 01001000 Q1100000

13 a 12-vertex cuboctahedron (the other 3 bivectors comresponding to the 3 generators of the Cartan Subalgebra).
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the 16 terms in the CI(8) primitive idempotent
f=(12)1+e 1248)(1/2)(1+e 23538 ) (1/2)( 1 +e 3468 ) (1/2)(1 +e 4578 )=

—(1/16)( 1 +e 1248 +e 2358 +e 3468+ 4578+ 5618 +e 6728 +e T138-e 3567 -
e 4671 -e 5712 -¢ 6123 - 7234 e 1345 - 2456+¢ J)

correspond to 16 of the 256 Cellular Automata
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Note the C1(0,8) = Cl(1,7) triality correspondences among:

e the & +half-spmors
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EPR (Christian) => E8 (Lisi) + CI16) (LIull
(Mayer) => MdxCP? (Batakis) + Hipps + Standard Model
(MacDowell-Mansouri) => Conformal Gravity
(Segal) => Dark Energy : DM: OM
(HUA) => Force Strenpths + Particle Masses = EXPERIMENTAL TESTS
Fevnman:
The whole purpase of physics 1§ to find a number, with dectmal points, etc:

Otherwise you haven't done anything,

(Segal-Connes) => Clifford Real-Periodic HyperFinite Factor AQFT



Construction of my E8 Physics Model starts with real Clifford algebra C1(16)
and proceed to interpret 1t in terms of Geoffrey Dixon’s CxHx O :

In the 64-dim division algebra structure C x H x O of Geoffrey Dixon

now being studied by Cohl Furey 1002.1497 at Perimeter

let

the basis for C= Complex numbers correspond to

{1,E } = { neutrino-up quark states , electron-down quark states }

and

the basis for H = Quaternions correspond to

{1.1.7.k} = {lepton, red quark , green quark , blue quark }

and

the basis for O = Octonions correspond to

{1,173, k., E, I,J,K}={t,x1.x2.x3.x4.v1.v2.y3,v4}

where

t corresponds to 1 time dimension in 8-dim spacetime

x1 and y1 correspond to 7 spatial dimensions i 8-dim spacetime

and,

after freezing out a preferred quaternionic spacetime subspace at low energies
where we do our experiments, thus creating 8-dim M4 x CP2 Kaluza-Klein,
{t,x1,x2,x3, x4} =4-dim M4 Minkowski physical spacetime
{vl.,y2,y3,v4} =4-dim CP2 = SU(3)/U(2) Batakis Internal Symmetry Space

The real Clifford algebra C1(16) has 120 bivectors
and 256 spinors = 128 +half-spinors plus 128 -halt-spinors.

The two 128-dim half-spinors are physically interpreted as

one 128-dim for one generations fermion particles and antiparticles

and

the other 128-dim for one antigeneration of fermion particles and antiparticles.

248-dim E8 1s constructed by

combining the 120-dim bivector and the 128-dim generation of fermions
and

rejecting the 128-dim antigeneration of fermions.



The 128 fermion generation contains
64 for fermion particles and 64 for fermion antiparticles.

In terms of the 64-dim division algebra structure C x H x O of Geoflrey Dixon
the 64 fermion particles are represented in this way:

From the basis elements of the C x H part of C x H x O:

1 x 1 = neutrino

1 x i = red up quark

1 x j = green up quark

1 x k = blue up quark

E x 1 = electron

E x 1 = red down quark

E X ] = green down quark
E x k = blue down quark

Adding the O part of C x H x O gives each Particle 8 Octonionic components
representing
cach Particle’s 8 covariant components in 8-dim Kaluza-Klein M4xCP2 spacetime.

The 64 fermion antiparticles are represented similarly.

As to the 120 bivectors of CI(16) they decompose under the 8-periodicity tensor
product CI(16) = CI(8) x CI(8) as
120 =1x28 + 8x8 + 28x1 =28 + 64 + 28

The bivector 64 is related by Triality

to the fermion paticle 64 and the fermion antiparticle 64,

SO

bivector 64 = 8x8 = 2x4x8

where in terms of C x H x O:

8 = Octonionic basis elements for 8-dim spacetime

4 = Quaternionic { 1,1, 7, k } = 4 basis elements for 4-dim M4 and for 4-dim CP2
2 =Complex { 1, E } =2 basis elements to distinguish between M4 and CP2



Note that with respect to 120 = 1x28 + 8x8 + 28x1

the 8 elements 8 of O and one of the 28 come from one CI(&) factor of CI1(16)
and

the 8 elements 2x4 of CxH and the second of the 28 come from the second CI(8)
factor of CI(16)

So,

the first 28 bivector generators represent a D4 Lie algebra that acts geometrically
on the Octonion & that represents 8-dim Octonion spacetime.

After quaternionic subspace freezing to M4xCP2 Kaluza-Klein,

D4 1s seen to contain the Conformal subalgebra U(2.2) = Spin(2,4)xU(1)

which produces Gravity by a generalized MacDowell Mansouri mechanism

and

the second 28 bivector generators represent a D4 Lie algebra that acts

on the 8-dim CxH space corresponding to M4 x CP2

and contains a 15-dim SU(4) subalgebra that includes

the 8-dim SU(3) color force of CP2 = SU(3)/ SU2)x U(1)

A generalized Batakis mechanism produces the 12 = 8+3+1 generators of the
Standard Model Lie algebras:

SU(3 for color force, SU(2) for weak force, and U(1) for electromagnetism.

When the 8-dim spacetime 1s broken to M4 x CP2 Kaluza-Klein,

that geometric process produces the Higgs by a Mayer-Trautman mechanism

and also produces the second and third generations of fermions.

Neutrino masses occur by processes beyond tree level,

and

by seeing the Higgs as corresponding to a Tquark condensate you can predict some
states that I think are consistent with experimental observations.

Note that the only generators in my E& Physics Model that are not given
physical interpretation directly corresponding to Standard Model + Gravity are:

28 - 16 = 12 generators of the first 28 D4 used for Gravity
and
28 - 12 = 16 generators of the second 28 D4 used for the Standard Model.

My opinion is that

the 12 extra Gravity generators serve as links to the 12 Standard Model generators
and

the 16 extra Standard Model generators serve as links to the 16 Gravity generators.



The resulting Structure of my E8 Physics model is:
E8 = 120-dim bivector DE of C1{16) + 128-dim half-spinor of CI(16)

By periodicity, C1{16) = tensor product CI{8) x CI(8)
C1(8) graded structure 1s 1 B2B 56 70 56 28 8 1

Cl(16) bivectors are 120 which decomposes under that tensor product as
120=(1 828 ...} x (1 828 ..)= 1x28 + Bx& + 28x1

Each 28 was a D4 bivector Lie algebra in CI1(8),

and so preserves that structure in the 120 of CI(16).

Each 28 D4 acts, at the CI(8) level, on the vector 8 of C1(8) in a way
that 15 effectively 28-dim rotations of ¥-dim spacetime.

The 8x8¥ is tensor product of two vectorial 8 in the two CI(8),
and so each & has the same octonionic spacetime character as
the 8 vectors acted on by the D4 = Spin(8) from bivectors of CI(8).

The 128 half-spinor of C1(16) decomposes as:
64464 of the C1{14) subalgebra
Each of the 64 then decomposes as

C: (32432) of the C1{12) subalgebra, which in turn decomposes as
H: (16+16+16+16) of the C1{10) subalgebra, which in turn decomposes as
O: (8+8+8+8+8+8+8+8) of the Cl(8) where each & has the structure of

a half-spinor of Spin(8) and CI(¥)

By C1(8) Spin(8) Triality,
the vector 8 is 1somorphic to each of the two half-spinor §,
and

those 1somorphisms extends in the ER CI(16) structure to a Triality whereby
bivector 64 1somorphic to each of the two 64 in the 128 of E& and CI(16).

Note that, in addition to Lattice and Lie Algebra structures, Lie Group Manifold
structures are needed to calculate force strengths, particle masses, etc. using

the geometric point of view of Armand Wyler and L. K. Hua,

and that on the Lie Group Manifold level:

E8 / DB = 128-dim rank 8§ symmetric space (OxO)P2

D8/ D4xD4 = 64-dim rank B symmetric space set of RP7 1in RP15

D4/ U{4) = 12-dim rank 2 set of fibrations S1 -=> RP7 -> CP3 = SU{4) / U(3)



AQFT:

Since the E8 classical Lagrangian i1s Local, 1t 15 necessary to patch
together Local Lagrangian Regions to form a Global Structure describing
a Global E§ Algebraic Quantum Field Theory (AQET).

Mathematscally, this 15 done by using Clifford Algebras (others now using
Chifford algebras in related wavs include Carlos Castro and Dawd
Finkelstemn) to embed E8 mto CI(16) and using a copy of C1{16) to
represent each Local Lagrangian RKegion. A Global Structure 15 then
formed by taking the tensor products of the copies of C1(16). Due to Real
Clifford Algebra 8-penodicity, CI{16) = C1(8)xC1(8) and any Real Clifford
Algebra, no matter how large, can be embedded in a tensor product of
factors of C1(8), and therefore of C1(8)xCL(8) = C1{16). Just as the
completion of the union of all tensor products of 2x2 complex Clifford
algebra matrices produces the usual Hyperfinite IT1 von Neumann factor
that describes creation and anmililation operators on the fermionic Fock
space over C*(2n) (see John Baez's Week 175), we can take the
completion of the union of all tensor products of C1(16) = C1(8)xCI1(8) to
produce a generalized Hyperfinite IT1 von Neumann factor that gives a
natural Algebraic Quantum Field Theory structure to the E§ model.

EPR Entanglement:

For the EE model AQFT tfo be realistic, it must be consistent with EPE
entanglement relations. Joy Christian in ar>av 0904 4259 “Dhsproofs of
Bell, GHZ, and Hardy Tvpe Theorems and the [llusion of Entanglement™
satd: ... a [geometrically] comrect local-realistic framework ... provides
exact, determimistic, and local underpinnings for at least the Bell, GHZ-3,
GHZ-4, and Hardy states. ... The alleged non-localities of these states ...
result from misidentified [geometries] of the EPR elements of reality. ...
The correlations are _. . the classical correlations among the points of a 3
or 7-sphere ... 53 and S7 ... are ... parallehizable ...

The correlations ... can be seen most transparently in the elegant language
of Clifford algebra ...". The E8 model AQFT 1s based on the
parallelizable Lie group E8 and related Clifford algebras.

z0 the E8 model seems consistent with EPR.



Quaternionic M4 x CP2 Kaluza-Klein:

ES physics in §-dim spacetime differs from

conventional Gravity plus Standard Model 1n four respects:
1 - 8-dimensional spacetime

2 — two Spin(8) gauge groups from the two D4 1n 112

3 - no Higgs

4 - 1 generation of fermions

These differences can be reconciled as follows:

Introduce (freezing out at lower-than-Planck energies) a preferred
Quatermionic 4-dim subspace of the onigmal (lugh-energy) 8-dim
spacetime,

thus forming an 8-dim Kaluza-Klein spacetime M4xCP2

where M4 15 4-dim physical spacetime and CP2 1s a 4-dim intrernal
symmetry space.

Let the first Spin{8) gauge group act on the M4 physical spacetime
through the SU(3) subgroup of its U(4) subgroup. As Meinhard E. Mavyer
satd (Hadronic Journal 4 (1981) 108-152): ©. .. each point of ... the ...
fibre bundle ... E consists of a four-dimensional spacetime point x [ in M4
] to which 15 attached the homogeneous space G /H [ SU(3) / U(2) = CP2
] ... the components of the curvature lying in the homogeneous space

G/ H[=5U{3)/U(2) ] could be reinterpreted as Higgs scalars (with
respect to spacetime [ M4 )

the Yang-Mills action reduces to a Yang-Mills action for the h-
components [U{2) components | of the curvature over M [ M4 ]

and

a quartic functional for the “Higgs scalars™, which not only reproduces the
Ginzburg-Landau potential, but also gives the correct relative sign of the
constants, required for the BEHEK ... Brout-Englert-Higgs-Kibble _ ..
mechanism to work. ...7.



S0, freezing out of a Kaluza-Klein M4xCP2 spacetime plus internal

symmetry space produces a classical Lagrangian for the SU(3)xU{2) =
SUGSU2)xUL) Standard Model mncluding a BEHE Higgs mechanism.

Let the second Spin(8) gauge group act on the M4 physical spacetime
through 1ts Conformal Subgroup U2, 2) = Spin(2 4). As Rabindra
Mohapatra said (section 14.6 of Unification and Supersyvmmetry, 2nd
edition, Springer-Verlag 1992):  _ gravitational theory can emerge from
the gauging of conformal symmetry ... we start with a Lagrangian
mnvariant under full local conformal symmetry and fix conformal and scale
gauge to obtain the usual action for gravity. .7

At this stage, we have reconciled the first 3 of the 4 differences between
our E8 Physics Model and conventional Gravity plus the Standard Model.
As to the fourth, the existence of 3 generations of fermions, note that the 8
first generation fermion particles and the § first generation antiparticles
can each be represented by the 8 basis elements of the Octonions O, and
that the second and third generations can be represented by

Pairs of Octomons OxO and

Trples of Octonions OxOxO, respectively.

When the unitary Octonionic 8-dim spacetune 1s reduced to the Kaluza-
Elein M4 x CP2. there are 3 possibilities for a fermion propagator from
point A to point B:

1 —A and B are both in M4, so 1ts path can be represented by the single O;
2 — Either A or B, but not both, 1s in CP2, so 1ts path must be augmented
by one projection from CP2 to M4, which projection can be represented
by a second O, giving a second generation OxO;

3 —Both A and B are in CP2, so 1ts path must be augmented by two
projections from CP2 to M4, which projections can be represented by a
second O and a third O, giving a third generation OxOxO_

Therefore, all four differences have been reconciled, and
our classical Lagrangian ES Physics Model describes Gravity as well as
the Standard Model with a BEHE Higgs mechanism.



E8 Physics Fermions: 3 Conformal Generations

Frank Dodd (Tony) Smith, Jdr. - 2012
viXra 1212.0046

The E8 Lie Algebra of the E8 Physics Model contains two D4 Lie subalgebras:
248-dim E8 = 120-dim D8 + 128-dim half-spinor of D8
120-dim D8 = 28-dim D4 + 28-dim D4 + 64-dim D8 / D4xD4

One of the D4 contains an A2 = SU(3) Lie subalgebra that represents

the Color Force of the Standard Model.

The Weak and Electromagnetic Forces are produces by a Batakis mechanism

(see Class. Quantum Grav. 3 (1986) L99-L105 by N. A. Batakis) in which

spacetime is 8-dimensional Kaluza-Klein M4 x CP2.

Color Force SU(3) acts globally on CP2 = SU(3) / SU(2)xU(1) and,

due to Kaluza-Klein structure, acts as local gauge group on M4 Minkowski spacetime.
Local gauge group action of Weak SU(2) and Electromagnetic U(1) Forces comes from
their being local isotropy groups of the symmetric space CP2.

Casimir Operators describe some physical properties of the Standard Model Forces:

A0 Lie algebra U(1) has trivial Weyl Group 1
and trivial Casimir of degree 1
so that the Photon carries no charge.

A1 Lie algebra SU(2) has Weyl Group S2 of order 2! =2
and quadratic Casimir of degree 2 representing isospin
so that SU(2) Weak Bosons can carry Electromagnetic Charge.

A2 Lie algebra SU(3) has Weyl Group S3 of order 3! =6

and two Casimir Operators of degrees 2 and 3:

a quadratic Casimir representing 2 { + , - } isospin charge states and

a cubic Casimir representing 3 { red, green, blue } colors

so that SU(3) Gluons can carry Electromagnetic Charge and Color Charge.

The other D4 contains an A3 = D3 Conformal Lie subalgebra that represents

Gravity by a generalized MacDowell-Mansouri mechanism (see section 14.6 of

Rabindra Mohapatra's book "Unification and Supersymmetry”, 2nd edition, Springer-Verlag 1992).

The Conformal Group in the form SU(2,2) = Spin(2,4) is described by

Robert Gilmore in his books "Lie Groups, Lie Algebras, and Some of Their Applications", Wiley 1974, and
"Lie Groups, Physics, and Geometry", Cambridge 2008.

The Conformal Group has a Weyl Group of 242 x 3! = 24 elements
and has 3 Casimir Operators of degrees 2 and 4 and 6/2 = 3.

The Conformal degree 3 Casimir represents the 3 Generations of Fermions
(instead of the 3 colors as in the case of the Standard Model D4 of E8).



In its D3 Spin(2,4) form the Conformal Lie algebra can be represented
as a 6x6 antisymmetric real matrix:
0 M1
-J1 0 M2
-2 -J3 0 M3
-M1 -M2 -M3 0 A4 G4
-A1 -A2 -A3 -A4 O G5
-G1 -G2 -G8 -G4 -G5 O
{ } form a Spin(0,3) subalgebra of Spin(2,4) and produce
a quadratic Casimir Operator that represents an Angular Momentum Operator.

Adding {M1,M2,M3} forms a Spin(1,3) subalgebra of Spin(2,4) and produces
a second quadratic Casimir Operator that represents a Laplace-Runge-Lenz Operator.

Adding { } and {A4} forms a Spin(2,3) AntiDeSitter subalgebra of Spin(2,4)

with a quartic Casimir Operator that is a combination of {M1,M2,M3} and { }

{ } represent Momentum and {A4} represents Energy/Mass of Poincare Gravity
and its Dark Matter Primordial Black Holes.

Adding {G1,G2 G35} and {G4} and {G5} forms the full Spin(2,4) and produces
a cubic Casimir Operator for representation of 3 Generations of Fermions.
The {G1,G2 G35} represent 3 Higgs components giving mass to 3 Weak Bosons.

and {G4} represents massive Higgs Scalar as Fermion Condensate.

As Special Conformal and Scale degrees of freedom they also represent
the Momentum of Expansion of the Universe and its Dark Energy.
Adding {G5} represents Hlggs/Fermion mass of Ordinary Matter.

The Higgs as a Fermionic Condensate gives mass to Fermions.
The fundamental Fermion Particles are those of the First Generation:

{neutrino, red down quark, green down quark, blue down quark;
electron , red up quark , green up quark , blue up quark}

They can be represented as basis elements {1,i,j k,E,|,J K} of Octonions O.

Each of {A4} and {G4} and {G5]} can represent the mass of Fundamental Fermions.



The {A4} Conformal substructure
0
-A4 0O

represents First Generation Fermion Particles as Octonion basis elements O.

The {A4} plus {G5} Conformal substructure
0
-A4 0 G5
-G5 0

represents Second Generation Fermion Particles as Octonion Pairs OxO.

The {A4} and {G5} plus {G4} Conformal substructure

0 A4 G4
A4 0 G5
G4 -G5 O

represents Third Generation Fermion Particles as Octonion Triples OxOxO.
Fermion AntiParticles are represented in a similar way.

Combinatorics of O and OxO and OxOxO produce realistic Fermion masses,
as calculated in detail in viXra 1108.0027

The Third Generation Truth Quark (Tquark) is by far the most massive Fermion
so the Higgs as a Fermionic Condensate is effectively a Tquark Condensate.

Note:

E8 has 8 Casimir Operators of degrees 2, 8, 12, 14, 18, 20, 24, 30

The Conformal quadratic 2 is in E8, the Conformal quartic 4 is inthe 8 of E8,

and the Conformal cubic 6/2 = 3 is in the 12 of E8.

D8 has 8 Casimir Operators of degrees 2, 4, 6, 8,10, 12,14, 8

The Conformal quadratic 2 and quartic 4 are in D8 and the Conformal cubic 6/2 =3 isinthe 6 of D8.
D4 has 4 Casimir Operators of degrees 2, 4, 6, 4

The Conformal quadratic 2 and quartic 4 are in D4 and the Conformal cubic 6/2 =3 isin the 6 of D4



S by B

The Conformal Groupin the form SUE ) = Spini2 43 is described by
Ratert Gilmore in his book "Ue Gou s, Physics, and Geormety”, Camibxioge 2008:
"... BxB rhatices acting on the four coordinates and the four momenta .. satisfy
an antisymnmetic ... symnplectic metric .. preserveld by the] .. goup ... SpiER)
LJanda]...
syrnmetic metic .. with sicnature (4, -4) . preserved by the] . goup . S0 4

Sp(B:B)NSO4,4)=5U(2,2)= 50(4, 2)

.. The fifteen-dmensional Lie algetra for the Dirac equation is .. surnmarized by the
GixG rnatrix

0 ANEAR R
—..F_J. i) --’1. M__ .-4-3 rg -
b wedy o0 ﬁ As| [T | +
-My —-Ma My 0|4y [T4]| +

A; Az As A, O [T§]| -
I [ Iy F4|=Ts 0 | —

L three | operators A4 G4 | GS close under commutation and span L soi2 1)
The Casimnir operator for this [sublalogelrais C2 = GEM2 - G2 - A48 [ Itcan
e ]... used 1o determine eigenstates and energy eigenvalues "

S Japrepesent Angular Mormenturm. W WE WS represent LaFlace-Runge-Lenz.
Fregesent Mamentuim.
1,52 Garegesent Higgs for W-Bosons and Mornenturn of Universe Expansion.
{44 and {54} and {E5)repesent Energy!viass including Hiogs mass for Fermions.

i
i
e

The {44} Conformal substucture
0 Ad
-A4 0
represents First Generaion Farmion Particles as Octonion basis elements O,

The {A4F dus {5 Conforrnal substucture

o A4
A4 0 5
-0

represents Second Generation Ferrion Particles as Octonion Pairs O=o,

The {241 fus {E2r plus {54 Conformal substucture
] A

A4 4
A4 0 55
-3 -0

represents Third Geheration Fertnion Particles as Octonion Tripes OxCOxO.



Dark Energy - Dark Mattter - Ordinary Matter:

The Lorentz Group is represented by 6 generators

0 M1
-J1 0 M2
-2 -J3 0 M3
-Mm1 -M2 -M3 O

There are two ways to extend the Lorentz Group
(see arXiv gr-qc/9809061 by Aldrovandi and Peireira).

To the Poincare Group with No Cosmological Constant by adding 4 generators

0 M1
-J1 0 M2
-2 -3 0 M3
-M1 -M2 -M3 0 A4
-A1 -A2 -A3 -A4 O

{ } represent Momentum and {A4} represents Energy/Mass of Poincare Gravity
and its Dark Matter Primordial Black Holes.

and to the semidirect product of Lorentz and 4 Special Conformal generators
to get a Non-Zero Cosmological Constant for Universe Expansion

0 M1
-J1 0 M2
-2 -J3 0 M3
-M1 -M2 -M3 0 G4
-G1 -G2 -G3 -G4 0
so that {G1,G2 G35} represent 3 Higgs components giving mass to 3 Weak Bosons

and {G4} represents massive Higgs Scalar as Fermion Condensate.

As Special Conformal and Scale Conformal degrees of freedom they also represent
the Momentum of Expansion of the Universe and its Dark Energy.

One additional generator {G5} represents Higgs/Fermion mass of Ordinary Matter.

All 15 generators combine to make the full Conformal Lie Algebra SU(2,2) = Spin(2,4)

0 M1
10 M2
J2 03 0 M3
M1 -M2 -M3 0 A4 G4

-A1 -A2 -A3 -A4 O G5
-G1 -G2 -G3 -G4 -G5 0



Cark Energy - Dark hattter - Ordinary Matter:

In ES Physics, our 4-drmensional Physical SpaceTime Uhiverse begns as a relatwely
stnall spatial wolurme in which all 15 generators of Conformnal SUE 2 = Sani, 4
including all 4 Special Conforma and Scale Conformal generators are fully effect we

Rabindra Mohapatra (n secton 146 of "Unification and Supersywnmetry," 2nd edftion,
Springer-Yerlag 19920 said: " we start with a Lagrangian invariant under full local
conforrnal synmety and fix its conformal and scale gauge to obtain the wsual action for
graty ... the conforrmal d'Alembartan containg .. curvature .. B, which for constant ...
scalar field ... PHI, leads o grasty. W may call PH the auxiliary fisld " Diew PH as
corresponding to the Hogogs 3 Speciad Conformal generators {51, G2 Ga that are frozen
fized during expansion in some regions of our Universe to becarme Grastationally
Bound Domains (such as Galaxies) like icel=rgs in an ocean of water

Snce the Gravitationally Bound Dormains (such as our Inner Solar Systern) hawve no
Expansion Mormentum we anly see there the Foincare Part of Conformal Graity

plus the Hicgs effects of {54F and {E5; and the ElectroVeak Broken Synmetry caused
by freezing-out fixing {51,052, G5}

g: A Jd2 MA A1 -
=d B AR RED A s
-2 -J3 0 M3 A3 -
-Mo-M2 -ME O A4 GE
-A1 -AZ -AS -A4 O £ 5

- 3 - -E4 -0



720 edges make a 4-dimensional 600-cell
(image from Wikipedia)

At each vertex 20 Tetrahedral faces meet forming an Icosahedron
which is exact because the 600-cell lives on a curved 3-shere in 4-space.
It has 600 Tetrahedral 3-dim faces and 120 vertices

Could a 600 approximate-Tetrahedra configuration of 720 BSCCO JJ
approximating projection of a 600-cell into 3-space

tap into Dark Energy so that the Dark Energy might regularize

the configuration to exact Tetrahedra and an exact 600-cell

and so curve/warp spacetime from flat 3-space to curved 3-space ?

The basic idea of Dark Energy from BSCCO Josephson Junctions is
based on the 600-cell as follows: Consider 3-dim models of 600-cell such
as metal sculpture from Bathsheba Grossman who says:

"... for it | used an orthogonal projection rather than the Schlegel
diagrams of the other polytopes | build.

... In this projection all cells are identical, as there is no perspective
distortion. ...".



For the Dark Energy experiment each of the 720 lines would be made of a

single BSCCO crystal
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whose layers act naturally to make the BSCCO crystal an intrinsic
Josepson Junction. ( see Wikipedia and arXiv 0911.5371 )



Each of the 600 tetrahedral cells of the 600-cell
has 6 BSCCO crystal JJ edges.
Since the 600-cell is in flat 3D space the tetrahedra are distorted.

According to the ideas of Beck and Mackey ( astro--ph/0703364 ) and

of Clovis Jacinto de Matos ( arXiv 0707.1797 ) the superconducting
Josephson Junction layers of the 720 BSCCO crystals will bond with
Dark Energy GraviPhotons that are pushing our Universe to expand.

My idea is that the Dark Energy GraviPhotons will not like being
configured as edges of tetrahedra that are distorted in our flat 3D space
and

they will use their Dark Energy to make all 600 tetrahedra to be exact and
regular by curving our flat space (and space-time).

My view is that the Dark Energy Graviphotons will have enough strength
to do that because their strength will NOT be weakened by
the (1 / M_Planck)”2 factor that makes ordinary gravity so weak.

It seems to me to be a clearly designed experiment that will either
1- not work and show my ideas to be wrong or
2 - work and open the door for humans to work with Dark Energy.



Consider BSCCO JJ 600-cells

in this configuration:

First put 12 of the BSCCO JJ 600-cells at the vertices of a cuboctahedron
shown here as a 3D stereo pair:




Cuboctahedra do not tile 3D flat space without interstitial octahedra
Vs

but BSCCO JJ 600-cell cuboctahedra can be put together
square-face-to-square-face in flat 3D configurations including flat sheets.
As Buckminster Fuller described, the 8 triangle faces of a cuboctahedron

central figure of a 24-cell (3D stereo 4thD blue-green-red color)
that tiles flat Euclidean 4D space.



So, cuboctahedral BSCCO JJ 600-cell structure likes flat 3D and 4D space
itf)ul?tSCCO JJ Dark Energy act to transform flat space into curved space
like a 720-edge 600-cell with 600 regular tetrahedra

E]aerrll Energy should transform cuboctahedral BSCCO JJ 600-cell structure
: t7020-edge BSCCO JJ 600-cell structure that likes curved space.

There is a direct Jltterbug transformation of
the 12-vertex cuboctahedron to the 12-vertex icosahedron

whereby the 12 cuboctahedron vertices as midpoints of octahedral edges
are mapped to

12 icosahedron vertices as Golden Ratio points of octahedral edges.
There are two ways to map a midpoint to a Golden Ratio point.

For the Dark Energy experiment the same choice of mapping

should be made consistently throughout the BSCCO JJ 600-cell structure.



The result of the Jitterbug mapping is that
each cuboctahedron in the BSCCO JJ 600-cell structure
with its 12 little BSCCO JJ 600-cells at its 12 vertices

is mapped to
an icosahedron with 12 little BSCCO JJ 600-cells at its 2 vertices:
[‘_. . R J

and the overall cuboctahedral BSCCO JJ 600-cell structure
is transformed into
an overall icosahedral BSCCO JJ 600-cell structure

does not fit in flat 3D space in a naturally characteristic way
( This is why icosahedral QuasiCrystal structures do not extend as simply
throughout flat 3D space as do cuboctahedral structures ).



However,

the BSCCO JJ 600-cell structure Jltterbug icosahedra

do live happily in 3-sphere curved space within the icosahedral 120-cell
(see Wikipedia )

which has the same 720-edge arrangement as the 600-cell.

The icosahedral 120-cell is constructed by 5 icosahedra around each edge.
It has:
cells-120 {3,5}
faces - 1200 {3}
edges - 720
vertices - 120
vertex figure - {5,5/2}
symmetry group H4,[3,3,5]
dual - small stellated 120-cell



2y ATand Higgs = Toyark-Tanfigquark Condensate:

Sagttarius AT (Sgr AT is a wery massive Hack hole in the center of our Galaxy
into which large amounts of Hycrogen fall. As the Hydroden approaches Sor AT it
Increases h enerdy, ionizing into potons and electrons, and eventually procucing &

fairly dense cloud of infalling energetic potons whose calisions with ambient potons

are at energies sirmilar to the poton-goton collisions at the LHC

LHC dighoton histograms for ATLAS and CMS as of mid-2012 clearly show a peak that
yis enidence of a Higos boson with mass around 125 Gabyl
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Andrea Albert at The Fermi Sywnposiumm 11 2201 2 said: .. garmma rays detectable by

the Fermi Large Area Telescope [ FLAT] ..
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2y ATand Higgs = Toyark-Tanfigquark Condensate:

In addtion to the Galactic Center oleeratons,
Fermi LAT looked at gamma rays from Cosmic Rays hitling Earth's atmosphere

by looking at the Earth Limb.

Andea Albert at The Fermi Synposium 11 2201 2 also said: ... Earth Limbis a bight
gamma-ray source ... Rorm cosmic-ray interactions in the atmosphere
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. Une-like feature . at 135 Gy . Appears when LAT IS pointing at the Limb "

snce 90% of high-energy Cosmic Rays are Protons and since ther collisions with
Frotons and other nucle in BEarth's atmosphere produce cgamma rays,

the 125 Ged' Earth Lirnb Line seen by Fermi LAT is also likely 1o e the Hicos
produced by collisions analacgous o those at the LHC



2y ATand Higgs = Toyark-Tanfigquark Condensate:

Civier K. ina commentin Jester's bog on 10 Mowvernber 2012 said:

"... Could the 135 GeY bump be related ... to current Higgs ... properties ¥ .
The coincidence between GeV figures ...[for LHC ]| Higgs mass and
this [ Fermi LAT | bump iz thrilling for an amateur like me...".

Jester in his resonaances bog on 17 Apil 2012 said, about Fermi LAT:
"...the plot shows the energy of *single™ photons as measured by Fermi,
naot the invariant mass of photon pairs "

Since the LHC 125 GeV peak is for "invariant mass of photon pairs”
and the Fermi LAT 135 GeV peak is for ""single” photons”
how could both correspond to a Higgs mass state around 130 GeV ?

The LHC sees cdlisions of high-energy gotons red arrows) forming Hiogs (Hue dot)
s

Y

with the Hoos at restdecaying into a photon pair (green anrows)
giing the obeserved Hiogs peak @mround 130 e\ as invariant mass of photon pairs.

Fermi LAT at Galactic Center and Earth Limb sees
collisions of one hich-energy proton with a low-energy gelatively atresty poton

fartning Hicgs
e

-

.

with Hooe mowing fast from momentum inherited from the high-enrgy poton decaying
into two thotons: one with low energy not observed by Frmi LAT

and the other being observed by Fermi LAT as a high-energy gamma ray canmyng
almnost all of the Hicgs decay energy @ound 130 Ge) as a "single”™ photon.

Therefore, the coincidence noted by Qlivier K. is probably a redistic phenomenon.



Sgr A* and Higgs = Tquark-Tantiquark Condensate:

Jester, replying to the comment by Olivier K., dismissed the proposal that Fermi LAT
may have seen the Higgs, saying on 11 November 2012:

"Afaik,

there's no model connecting the 130(5)GeV Fermi line to the 125 GeV Higgs."

S0

| hereby propose a model:

Protons from Hydrogen infalling into Sgr A* acquire enough energy and density
to produce proton-proton collisions similar to those at the LHC,

as could Cosmic Ray Protons hitting the Earth's atmosphere,

and

the 135 GeV Line observed by Fermi LAT is due to proton-proton collisions
producing Higgs in the diphoton channel

and

the125 GeV Higgs-like evidence observed by ATLAS and CMS is also due to
proton-proton collisions producing Higgs in the diphton channel

and

the difference between 135 GeV at Fermi LAT and 125 GeV at LHC

can be accounted for by comparing details of experimental setup and
analysis-related assumptions.

Given that model,

| propose that Olivier K. be given credit for stating the possibility that
both Fermi LAT and the LHC have indeed seen the Higgs,

which is an interesting example of

mutual confirmation of Collider Physics and Astrophysics observations.

The {G4} conformal generator that represents both Dark Energy of Universe Expansion
and the Massive Higgs Scalar as Fermionic Condensate (dominated by third-generation
Tquark-Tantiquark Condensate) may be involved in the Sgr A* Galactic Center Process.



2y ATand Higgs = Touark-Tanfiquark Condensate:

De toits relatiohship with the Highgs as Togark-Tantcquark Condensate,
the Truth Cuark micht B2 related by 1G4 to Cark Enercy of Lniverse Expansion

as mel as

by & 3-state mass systerm due toits interaction with he Hgos as Concensate o

s o SN >
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a Shrong Couding ! Composite-Higgs Regime known as Triviality)
and

a sacuum Instakility Regirme.



Calculations of Masses, Force Strengths, etc:

However, for our classical Lagrangian E8 Physics Model to be said to be
complete and realistic, 1t must allow us to calculate such things as Force
Strengths and Particle Masses that are consistent with experimental and
observational results. To do that, we use the results of Hua m us book
“Harmonic Analysis of Functions of Several Complex Variables in the
Classical Domains™. (Similar use of the work of Hua was made vears ago
by Armand Wyler, and recently by a few others, such as Carlos Castro.)

Hua's calculated volumes related to kernels and Shilov boundaries are the
key to calculation of Force Strengths and Particle Masses. For example,
the Lagranman term for each of the Forces 1s integrated over the M4
physical spacetime base manifold, but each of the Four Forces sees M4 in
terms of its own symmetry, consequently with its own measure which
measure 15 proportional to Hua-calculated volumes. Since M4 was formed
by a freezing out of a Quaterntomic structure, M4 15 a 4-dimensional
manifold with Quaternionic structure and therefore can be seen as one of
Joseph Wolf's 4 equivalence classes:

for Electromagnetism: T4 =1U(1)"4

for Weak Force: 52 x 82 =SU(2) / U(1) x SU{(2) /U(1)

for Color Force: CP2 =5U(3) / U(2)

for Gravity: 54 = Spin(3) / Spin(4) = 5p(2) / 5p{1)xSp(l)

When we also take into account the relevant volumes related to the
curvature term in the Lagrangian for each force,

and the masses involved for forces with gauge bosons related to mass,

the calculations produce results that are reasonably close to experimental
observation:

Force Strengths:
Gravity= 5 x 10*-39
Electromagnetic =1/ 137.03608
'eak = 1.05x10"-5
Color at 245 MeV = 0.6286
Renormalization gives Color at 91 GeV =0.106
and mncluding other effects gives Color at 91 Gev=0.125



Tree-level fermion masses ( Quark masses are constituent masses due to a
Bohmian version of Many-Worlds Quantum Theory applied to a confined
fermion, in which the fermion 15 at rest because its kinetic energy is
transformed into Bohmian PSI-field potential energy. )

Neutrinos: Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 at tree-level
(first order corrected masses are given below)

ElectronPositron Me = 0.5110 MeV

Up and Down Quarks Md =Mu = 3128 MeV

Muon Mmu = 104 8 MeV

Strange Quark Ms =625 MeV

Charm Quark Mc = 2.09 GeV

Tauon Mtau = 1.88 GeV

Beauty Quark Mb =5.63 GeV

Truth Quark Mt = 130 GeV ground state - 8-dimensional Kaluza-Elein
spacetime with Truth-Quark condensate Higgs gives a 3-state system with
a renormalization line connecting the 3 states:
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(see hep-ph/0307138 for background for chart immediately above)
Low ground state:

Higgs = 146 GeV and T-quark = 130 GeV

Medinm Triviality Bound state:

Higgs = 176-188 GeV and T-quark = 172- 175 GeV

High Critical Point state:

Higgs = 230 +/- 3 GeV and T-quark = 218 +/- 3 GeV



First Generation (8)

electron red green blue red green blue neutrino
up up up down down  down
quark quark quark  quark quark quark

e ie je ke i i k 1
— —— i T i i 1T il | M AT
il BB d' W AARY A N d i LW N F
N AR ) AR I v ) A
l"ﬂ 7 -I'm _,.-":I II'*._ . __,.-"'lll 'xhh ____,.-"'j '\ - .~ _____/'II M B o '-.x& P

e
=
L
=
F



I

|

: — =

—
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R (R




Blue Strange Quark (3)
Rule: a Pair belongs to the Blue Strange Quark if:
There is at least one Blue element and the other element is Blue or Colorless (black)
and all elements are Associative (that is, is either 1 orior jor k).



Blue Charm Quark (17)
Rules: a Pair belongs to the Blue Charm Quark if:
1 - There is at least one Blue element and the other element is Blue or Colorless (black)
and at least one element is NonAssociative (that is, is either ¢ or ie or je or ke)
2 - There is one Red element and one Green element (Red x Green = Blue)
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Third Generation (8x8x8 =512)
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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 ie or je or ke)

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.

Candidates for Blue Truth Quark before application of Rule 3 (193)
with the 48 Rule 3 Candidates marked by cyan square:
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Blue Truth Quark (161)
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Tommaso Dorigo said in his blog entry 31 Jan 2011
"The LHC Will Run At 7 TeV in 2011 and 2012"

"... atthe end of 2011 CMS and ATLAS might... have one inverse femtobarn ...

by the end of 2012 it is reasonable to expect at least a factor of 5 more ..."
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Effective Higgs in CP2 ISS
|
| Higgs
| Effective Mass =
| = 145 x cos{pi/6)= 145 x 0.86

Higgs in M4 spacetime
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b S Thar in CP2 Internal Symmetry Space

Higgs in M4 Physical Spacetime

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Thar.
The T and Thar form a Pion-like state. Since Tquark Mid-Mass State is 174 GeV
the Mid-Mass T-Thbar that lives in the CP2 part of (44+4)-dim Kaluza-Klein

has mass (174+174) x (135 /(3124312) =75 GeV.

The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein

has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV.

S0, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein with mass 75+125 = 200 GeV.
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Weak Boson Masses (based on a ground state Higgs mass of 146 GeV):
M W+=M W-=2580326 GeV;
M Z0=80.326+ 11536 =91.862 GeV

Kobayashi-Maskawa parameter calculations use phase angle dl3 =
= 1 radian ( unit length on a phase circumference ) to get the K-M matrix:

d 5 b
u 0.975 0.222 0.00249-0.00388
C -0.222-0.0001611 0.974-0.00003651 0.0423
t 0.00698-0.003781  -0.0418-0.000861 0.000

Corrections to the tree-level neutrino calculations give neutrino masses
nu 1=0

nu 2=9x 10%-3)eV

no 3=54x10%-2)eV

and
the neutrino MIXmg matrix:

m 1 nu 2 nu 3
nu e 0.87 0.50 0
nu_m -0.35 0.61 0.71
no t 035 -0.61 0.71

The mass of the charged pion 1s calculated to be 139 MeV

based on a Kerr-Newman Black Hole model of the pion and 1ts constituent
quark-antiquark pair. The pair of Black Holes form a Toroidal Black Hole
for which the Torus 1s an Event Horizon that 1s (1+1)-dimensional with a
timelike dimension which carmmies a Sine-Gordon Breather whose soliton
and antisoliton are the quark and antiquark. The physically relevant Sine-
Gordon selution for which the first-order weak coupling expansion 15
exact gives the ratio of quark constituent mass to the pion mass.

The Neutron-Proton mass difference is calculated to be 1.1 Mev

based on the down quark having virtual states related to the strange quark
and the up quark having virtual states related to the charm quark, and the

higher probability of strange quark states emerging from the nucleon sea.



ClH2.4) has graded structure 1 + 6+ 15+ 20+ 15 + 6 + 1, where grade-0 scalars ane | -dimensional,
grade-1 vectors ane 6-dimensional, grade-2 bivectors are 15-dimensional, ... e1c ..

The grade-2 bivectors of CI(2 4) form the Lie Algebra of the 15-dimensional Conformal Group
Spin(2 4) =51(2,2) that was used by Irving Ezra Segal for Cosmology, and by Rabindra Mohapatra
for & generalized MacDowell-Mansouri mechanism for producing Gravity. It has

4 Translations

3 Rolations

3 Boosts

4 Special Conformal Transformations

1 Dilation

It acts non-linearly on 4-dimensional Physical Spacetime, but linearly on the 6-dimensional grade-1
vieotor space of CI{2 4).

« The 4 Translations in 4-dimensional Physical Spacetime correspond to Dark
Matter Primordial Black Holes.

e The 3 Rotations, 3 Boosts, and 4 Special Conformal Transformations
correspond to the Aldrovandi-Peireira Cosmaological Constant Cone-Space
and to Dark Energy.

» Thel Dilation, with 1 dimension of scale and 0 vector dimensions, corresponds
to the Higgs mechanism and to the mass of Ordinary Matter.

Calculations in a realistic Unified Physics Model give
Dark Energy : Dark Matter : Ordinary Matter
Ratio
0.75:0.21: 0.04



The ratio Dark Energy - Dark Matter : Ordinary Matter

for our Universe at the present time is calculated to be:
0.75:021:0.04

based on the Conformal Gravity model of Irving Ezra Segal

and the 15 generators of the Conformal Group Spm(2.4) = SU{2.2)

10 = 6 Lorentz plus 4 Special Conformal = Dark Energy

4 Translations = Dark Matter Primordial Black Holes

1 Dhlation = Ordinary Matter mass from Higgs

and the evolution of that basic ratio 10 : 4 : 1 =067 : 0.27 : 0.06

as our universe has expanded

uosuedxa
Buneasapaany

oL N

Details of calculations and discussion of some things that here are
oversimplified can be found 1n my free pdf book “E8 and CI{16) = CI(8) x
CL(8)” which 1s available at

http-//www tony5m17h net E8physicsbook pdf and

http://www valdostamusenm. org'hamsmith/E8phvsicsbook pdf




Sean Carroll, in a Cosmic Varianot blog in Aupust 2006 entided Dark Matter Exisiz, including a comment there by
Karel, said { with my comment here set off by brackets [ | 1

®... In the Bullet Cluster, more formally known as 1E 0657-56, we actually find two clusters of
galaxies that have (relatively) recently passed right through each other. It wms out that the large
majority (about 209%) of ordinary mater in a cluster is not in the galaxies diemselves, but in hot X-ray
cmitting infergalactic gas. As the two clusters passed through cach other, the hot gas in cach smacked
into the gas in the other, while the individual galaxies and the dark matter (presumed to be
collisionless) passed right through. ...

[ I think that an animaton sequence of what is happening would look like this

in which

& purple is a combination of Dark Matter and Hot Gas,

» hlue is Dark Matter, and

o red is collision/shockwave concentrated Hot Gas (with some background Dark Matter where it overlaps the
spheres). |

Primordial Stable Planck-Mass Black Holes

Since Black Holes, including Dark Matter Primordial Black Holes, are curvature singularities in our 4-dimensional
phivsical spacetime, and since Einstein-Hilbert curvamre comes from the 4 Translations of the 15-dimensional
Conformal Group Spin(2 4) = SU2,2) through the MacDowell-Mansouri Mechanism (in which the generators
comesponding to the 3 Rotations and 3 Boosts do not propagate), the fractional pant of our Universe of Dark Matter
Primordial Black Holes should be about 4 / 15 = 27%.



After some expansion, some regions of our Universe become Gravitationally Bound Domains (such as, for
example, Galaxies) in which the 4 Conformal GraviPhoton generators are frozen out, forming domains
within our Universe like IceBergs in an Ocean of Water, Note that Gravitationally Bound Domains ane
defined by their pravitational accelerations, not by their size - there is no comelation with svstem size. The
process of formation of Gravitationally Bound Domains releases (like latent heat of fusion when lee freezes
from Water) the excess of the Conformal Unienergy of Unispace over the Poincare Encrgy of Minkowski
SPAcE.

the Pioneer Doppler anomalous acceleration & an experimental observation of a system that & not
gravitationally bound in the Earth-Sun Solar System, and its resulis are consistent with Segal's Conformal
Theory.

It may be that the observation of the Pioneer phase transition at Uranus from ondinary to anomalous acceleration is
an experimental result thar gives us a first look atr dark enerpy / dark marer phenomena that could lead 1o energy
soyurces that could be even more important than the nuclear energy discovered during the past cenury.

In the pre-Uranus gas/dust cloud, any component of rotation that carried material from one phase 0 another would
be suppressed by the drag of undergoing phase transition, so that, after Uranus condensed out of the gasidust cloud,
the only remaining component of Urmanus mtation would be on an axis pointing close to the Sun, which is what we
now observe.

Much of the perpendicular (o Uranus orbital plane) angular momenmm from the original gas/'dust closd may have
been transfered (via particles "bouncing” off the phase boundary) to the clonds forming Satum (inside the phase
boundary) or Nepune (outside the phase boundary, thus accounting for the substantial (relative 1o Jupiter)
deviation of their rotation axes from exact perpendicularity (see above image from Universe, 4th ed, by William
Kaufmann, Freeman 1994},
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According w a 23 March 2006 ESA news web page:

.. Manin Tajmar, ARC Seibersdorf Research GmbH , Austria; Clovis de Matos, ESA-HQ), Paris; and
mlk.aguns have measured ... i gravitomagnetic figld ... penerateld] .. [by]... & moving mass ... Their
experiment involves a ring of superconducting material rotating up to 6 500 times & minute.
Superconductors are special materials that lose all electrical resistance at a cenain emperaune.
Spinning superconductors produce a weak magnetic field, the so-called London moment. The new
experiment tests a conjecture by Tajmar and de Matos that explains the difference between high-
precision mass measurements of Cooper-pairs (the current carriers in superconductors) and their
prediction via quanmm theory. They have discovered that this anomaly could be explained by the
appearance of a gravitomagnetic field in the spinning superconductor (This effect has been named the
Gravitomagnetic London Moment by analogy with its magnetic counterpart). ... Although just 100
millionths of the acceleration due to the Earth's gravitatonal field, the measured feld is ... one
hundred million trillion times larger than Einstein's General Relativity predicts. ... The
clectromagnetic propertics of superconductors are explained in quantum theory by assuming that
force-carrying particles, known as photons, gain mass. By allowing force-carrying gravitatonal
particles, known as the gravitons, (o become heavier, they found that the unexpectediy large
gravitomagnetic force could be modelled. ... The papers can be accessed on-line at the Los Alamos
pre-print server using the references: gr-ge0G03033 and grqoD603032. ..°.

Josephson Junction Dark Energy

In astro-phA0512327 Christian Beck says:

*... The physical nature of the cumently observed dark encrgy in the universe is completely unclear,
and many different theoretical models co-exist. Nevertheless, if dark energy is produced by vacuum
Mucmations then there is a chance o probe some of is properties by simple laboratory wesis based on
Josephson junctions. These clectronic devices can be used o perform 'vacuum fluctuation
spectroscopy’, by directly measuring a noise spectrum induced by vacuum fluctuations. One would
expect o see a cutoff near 1.7 THz in the measured power spectrum, provided the new physics
underlying dark energy couples to clectric charge.

The effect exploited by the Josephson junction is a subtile nonlinear mixing effect and has nothing to
do with the Casimir effect or other effects based on van der Waals forces. A Josephson experiment of
the suggested type will now be built, and we should know the result within the next 3 vears, ..°.



Conformal Gravity Dark Energy:

l. E. Segal proposed a Minkowski-Conformal 2-phase Universe
and
Beck and Mackey proposed 2 Photon-GraviPhoton phases:

Minkowski/Photon phase locally Minkowski with ordinary Photons and
Gravity weakened by 1 / (M_Planck)?2 = 5 x 107(-39).

so that we see Dark Energy as only 3.9 GeV/m/3

Conformal/GraviPhoton phase with GraviPhotons and Conformal symmetry
(like the massless phase of energies above Higgs EW symmetry breaking)
With massless Planck the 1 / M_Planck”2 Gravity weakening goes away
and the Gravity Force Strength becomes the strongest possible = 1

so Conformal Gravity Dark Energy should be enhanced by M_Planck”2
from the Minkowski/Photon phase value of 3.9 GeV/mA3.

The Energy Gap of our Universe as superconductor condensate spacetime
is from

from 3 x 107(-18) Hz (radius of universe) to 3 x 10743 Hz (Planck length)
and

its RMS amplitude is 10713 Hz = 10 THz = energy of neutrino masses =

= critical temperature Tc of BSCCO superconducting crystals.

Neutrino masses are involved because their mass is zero at tree level
and their masses that we observe come from
virtual graviphotons becoming virtual neutrino-antineutrino pairs.

BSCCO superconducting crystals are by their structure natural Josephson
Junctions. Dark Energy accumulates (through graviphotons) in the
superconducting layers of BSCCO.

Josephson Junction control voltage acts as a valve for access to the
BSCCO Dark Energy, an idea due to Jack Sarfatti.

Page 6



Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 said: "... The Josephson effect is a
phenomenon of current flow across two weakly linked superconductors
separated by a thin barrier, i.e. Josephson junction, associated with
coherent quantum tunneling of Cooper pairs. ... The Josephson effect also
provides a unique way to generate high-frequency electromagnetic (EM)
radiation by dc bias voltage ... The discovery of cuprate high-Tc
superconductors accelerated the effort to develop novel source of EM
waves based on a stack of atomically dense-packed intrinsic Josephson
junctions (IJJs), since the large superconductivity gap covers the whole
terahertz (THz) frequency band. Very recently, strong and coherent THz
radiations have been successfully generated from a mesa structure of
Bi2Sr2CaCu208+d single crystal ...[

BSCCO image from Wikipedia
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which works both as the source of energy gain and as the cavity fo
resonance. This experimental breakthrough posed a challenge to
theoretical study on the phase dynamics of stacked IJJs, since the
phenomenon cannot be explained by the known solutions of the sine-
Gordon equation so far. It is then found theoretically that, due to huge
inductive coupling of IJJs produced by the nanometer junction separation
and the large London penetration depth ... of the material,

a novel dynamic state is stabilized in the coupled sine-Gordon
system, in which +/- pi kinks in phase differences are developed
responding to the standing wave of Josephson plasma and are
stacked alternately in the c-axis. This novel solution of the inductively
coupled sine-Gordon equations captures the important features of
experimental observations.

The theory predicts an optimal radiation power larger than the one
observed in recent experiments by orders of magnitude ...".

Page 14
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Zizzi Quantum Inflation and Self-Decoherence

The paper gr-qoO00T006 by Paola Zizzi shows that °... during inflatdon, the universe can be described as a
superposed state of guanuim ... [qubits]. The self-reduction of the superposed quantum state is ... reached at the end

of inflation, and corresponds to a superposed state of ... [ 10419 = 2464 qubits ]. ... This is also the number of
superposed ubuling-qubits in our brain ... leading to a conscious event. ...".

Why did Inflation in our Universe end when it grew to 2464 qubits ?

The self-reflexivity property of the 2464-dimensional Clifford algebra Cl{64) causes self-
decoherence !

Therfore, for the human brain to maintain cohenent superpostion thought over all its twbulins, the number of
wbaling of the human brain would have o be less than the decoberence number 2464 = 10419, Since the human
brain has abowt 10418 tubulins, it would seem that the human brain is about as big as an individual brain can get
without undergoing self-decoherence.



2764 qubits corresponds to the Clifford algebra Cl(64) = Cl(8xE). By the periodicity-
8 theorem of real Clifford algebras that CI(K8) = CI(8) x ... tensor product K times ...
x CI(8),

we have: C1(64) = C1(8x8) = C1(8) x C1(8) x C1(8) x C1(8) x C1(8) x CI(8) x CI(8) x
CI(8)

Therefore, C1{64) is the first ( lowest dimension ) Clifford algebra at which we can
reflexively identify each component C1(8) with a vector in the CI(8) vector space.
This reflexive identification/reduction causes decoherence. It is the reason that our
universe decoheres at N = 2464 = 10419 which Decoherent Collapse into the Many
Worlds of the Many-Worlds Quantum Theory

>4

led to our World being only one of the Many.

At the time Tdecoh = 104{-34 sec) at the End of Inflation, the number of qubits is
Ndecoh = 10419 = 2464 .
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26D Strings, Bohmions, and Quantum Consciousness

Frank Dodd (Tony) Smith, Jr. - 2013 - viXra 1308.0064

James Lepowsky said in math.QA/0706.4072:
"... Bosonic 26-dimensional space-time ... string theory ...
[is]... the smallest nontrivial string theory that nature allows ...
[when] "compactified" on 24 dimensions ...[its]... automorphism group ...
is the largest sporadic finite simple group: The Monster ...".

In 26-dimensional Bosonic String Theory, interpret Strings as Particle World-Lines
and formulate quantum events based on interactions among entire World-Line histories
along the lines proposed by Andrew Gray in quant-ph/9712037 (v2 August 2004).

Green, Schwartz, and Witten say in their book "Superstring Theory" vol. 1 (Cambridge 1986)
"... For the ... closed ... bosonic string .... The first excited level ... consists of ...
S0O(24) ... little group of a ...[26-dim]... massless particle ...

massless ... spin two state ... and ...

a scalar ... 'dilaton’ ...

the ground state is ... a tachyon ...".

The SO(24) little group is related to the Monster automorphism group.

As to the massless spin two state, although Green, Schwartz, and Witten say
"... we might try to identify ... the massless ... spin two state ... as the graviton ..."
here | will identify the massless spin two state with what | call the Bohmion:
the carrier of the Bohm Force of the Bohm-Sarfatti Quantum Potential.

Peter R. Holland says in his book "The Quantum Theory of Motion" (Cambridge 1993) "... the total
force ... from the quantum potential ... does not necessarily fall off with distance
and indeed the forces between particles may become stronger ... This is because ...
the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...".

Quantum Consciousness and related phenomena are based on
Resonant Connections among Quantum State Forms.
Carver Mead says in his book "Collective Electrodynamics" (MIT 2000)
"... the energy shifts back and forth between ... two...coupled ... resonators
... despite an arbitrary separation between the resonators ...".

&P
The Quantum State Form of a Conscious Brain is determined by
the configuration of a subset of its 10218 Tubulin Dimers

with math description in terms of a large Real Clifford Algebra

factorizable by 8-Periodicity into the tensor product of many copies of CI(8).
( for details about Real Clifford Algebras see viXra 1304.0071 )
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log 4
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In the above logT - logN curves:

the red line is for Orch OR Tubulin Back-Reaction, T NAS/3) = 10A26;

the blue line is for GRW, TN =3x 10414;

the red arca is OK for coherent superposition for Orch OR Tubulin Back-Reaction, but not for GRW;

the blue area is OK for coherent superposition for GEW, but not for Orch OR Tubulin Back-Reaction;

the purple, green, and ancas are OK for coherent superposition for GRW and Orch OR Tubulin Back-
Reaction.

Therefore, taking into account bath GRW and Orch OR Tubulin Back-Reaction, the purple, green, and Arcas
are the only regions for coberent Superposition of States. The purple area is the area of Small Scale Abstract
Thought Consciousness due 0 GEW Superposition of States, while the green and arcas are the areas for
Large Scale Abstract Thought Consciousness.,

For N smaller than the intersection of the curves, that is, for N smaller than about 5 x 10415, which is the pumple
area, the GRW curve conmols, becauze GRW decoherence oceurs before Oreh OR Tubilin Back-Reaction
decoherence has time to occur, Since for GEW T N = consfant, that is a curve that is equivalent o the Hameroff
T=h/!E curve.

For N larger than the intersection of the curves, which is the green and arcas, the Tubulin Back-Reaction T
MNAS3) = constant curve that Jack Sarfami formulated 15 the one that controls, because Orch OR Tubulin Back-
Reaction decoherence occurs before GRW decoberence has time to occur.

The green area is the part of the Orch OR Tubulin Back-Eeaction region for which N is at most 10418, or in other
words, for which N is within the size of the human brain at 107 Tubulins per Neuron,

The area is the part of the Orch OR Tubulin Back-Reaction region for which N exceeds about 10018, or, at
1047 Tubulins per Neuron, for which N exceeds the size of the human brain.



Since any Quantum Computer sysiem is inherently and ingvitably conscious, any sufficiendy large and well-
connected ﬂuanmmﬁzmnum sysm ﬂ:lal humans rm;ght construct WILL INEVITABLY be copscious and able

Humans who spent much futile effort rying to construct Conscious Al with classical compuser systems and
bemoaned their failure may be caught by surprise when they to find that the first large. well-connected Croanmm
Computer system they construct exhibits spontaneous Conscious behaviour,

Ac-:nrdmg o g

and form a living "brain®

that's hooked up o a flight simulator on a desktop computer. When information on the simulated
aircraft's horizontal and vertical movements are fed into the brain by stimulating the electrodes, li'n:
nmrum fire awa:r in patterns ﬂ':uar::hm Lm:d mmntml its “body” - the simulated aircraft. ..

"... Soon we will all be augmented by our extra brain bags! Organic computers ... that we ... have implanted ...



Fank Dodd (Tony) Smith, Jr.
JULIA SETE August 2008
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Spin(8) acts on Octonions
and is Euclidean version of Spin(1,7)
which has natural action on
RP1 x S7 spacetime

RP! x s’ is mapped to M,
by
the Chaotic map X, generated
by the n-order lteratlnn of
the map: 0 —> (o0- L)Y . Lin [0,2]

Each of the 8 dimensions of
rP! x s7
gives a different measure
structure on Mg,

Rp1
and
each of the 7 dimensions of §7 goes
o a realinterval [0,4]

M,, has a lattice structure

whose fineness is determined
by the order n of iterations.

M, is the space of a base
manifold of Spin(8) lattice
gauge field theory.

As n—>eo, M_approaches a
continuous space-time.
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RP! x s7

W l Map for [iej]
10,4]

Chebyshev
Measures

[0,41x[0.4]

|lnverse qf
Bernoulli

n.-1
(Ty ) Shift
Ty :0-->(0-2)

(n iterations)
{F,

Define p: M x Spin(8) ——> M_
by X,, and the diagonal map.

For all vertices v in M|
p~(v) is dense in v x Spin(8).




RP1 x 57
RP1is topologically =1 and comesponds to Octonion Real Axis

Intersection of 57 with 2-cim plane in Octonion space
containing Real Axisis 51 There are 7 indepenclent 51
comesponding to 7 Imaginary Octonions

Bernoulli Shifts and Bernoulli Numbers

can be soon as gcoming from binary decision treops, gimilar to

the binarcy decision treas that produca the SYrrea Humbars & 7 riirda _ f = : :
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If 1. is greater than 2, the Julia set JL

is a set of points on the real axis,

is perfect (all its points are limit points

and it contains all its limit points),

is compact, non-denumerable. and contains no intervals,
is of Lebesgue measure zero,

and can be regarded as a dust of disconnected points.

If 1. is allowed to take values in the entire complex plane,
the region in L-space for which all iterations of the map F
remain bounded (for z = 0) is the Mandelbrot Set.

An equivalent definition is the set of values of L

for which the Julia set JL is connected, and not a dust.
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T, 0 ———> (0-L)*
TL"— n iterations of T

K — octonions bounded
under TL AS N—— >0

B, - Julia set - boundary of K/

octonions o =1 o0; =+ -1
i=1,.,7

8 sets of sequences {;e. ]
j
with ; i€j = = +1

parameterlze BL for L in (0,2]
as

{L+,e, L+ ingL +iesJL
i=0,_7

}

 Define iW:.s!'——>B,by e, }
and CDntanIt}f
Define W: By -——-> B, by the . W

—cf =
By =S B, = [0,4]




[0,4]

Chebyshev
Measures

[0,41x[0.4]

Define for each ;W and integer n:
R, =1z | k=1, 2" 7 < Zys1)
by zy = 2+ e 2+ EEJ2+ +l e, ¥ 2+je ¥ 2
for all finite sequences {iej} of length n

Each; R, is the set of zeroes of the

Chebyshev polynomial of degree 27

The intervals (z,_;, z, 1 where z; =0
form Borel sets for B,=[0,4]

corresponding to Chebyshev measure
concentrating the value 2™ " at each zero

(The 8 sets iR, define 8 measures on 521
which are related as the 8basis

octonions are related by multiplication

As n->e= they give B, the structure
[04] x [0,4]7 with octonionic product




[0,41x[0.4]

For Mn = [0, 4]x[0,4]7

0.4]
represents 1-dim time

and
047
represents 7-dim space
comes poncling 1o

continuous RP1 x 57
8-dim spacetime

Inverse of
Bernoulli

n.-1
(To ) Shift
T2rI :O——>(D—2)2

(n iterations)

D404 is only a limit for B, as n->ee
For all finite n the structure of B,

is defined by the nth order Borel sets
corresponding to the zeroes of the
Chebyshev polynomial of degree 2"

B, is equivalent to an 8-dimensional
lattice with vertices at the zeroes
and octonionic structure

For each {;e; | j<n} the map T} acts
as a Bernoulli shift operator
TS maps each vertex on each of

the 8 axes of the lattice densely
onto that whole axis

(T, ) " maps all {, e;} to each
vertex on the nth order lattice M|
M,=1[0,41x[0,4]17 is a base

manifold for gauge group Spin(8)




The HyperDiamond Feynman Checkerboard in 1+3 dimensions reproduces the correct
Dirac equation.

an image of a projection into three dimensions of a vertex of a 143 dimensional Feynman Checkerboard

Z

(12,102,103

Elﬂ.—'m,.m}

and an image of flow contributions to a vertex in a HyperDiamond Random Walk from the four nearest neighbors
in its past




Zero-Divisors and Sedenions:

The h 92 part of H24¥ is a Nilpotent 185-dimensional Heisenberg Lie algebra
for 92 sets of creation-annihilation operators:

8pxBcp = 64 Fermion Particle Creators + Spx

+ 28 Standard Model Boson Creators
plus
| central Heisenberg Algebra element

&p of the Epx#cp correspond to the & fundamental fermion particles.
of the “px=cp correspond to the 8 fundamental fermion antiparticles.

Since each of the 8p particles annihilate the corresponding 8p antiparticles,
the [6-dim Sedenion algebra of 8p + 8p has an Ep+8p = 16-dim space of Zero-
Divisor with graded structure
1 +
+
= 1 +

e = L
+ + +
O Led Led
$ &
[T S I
+ +
el

of the Sedenion Zero-Divisors 1 + G2 + 1



Multiplication structure of ternary sedenions




Sedenions have 35 - 20 = 15 Excess Associative Triples,

which correspond to the 15 Sedenion Imaginary basis elements { i, j, kK, E,LJ,K,S, T, U, V., W, X, Y ,Z }
and to the Rhombic Dodecahedron
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ES8grading=8+28+56+64+56+28+8

Dennis W, Marks in his paper A Binary Index Notation for Clifford Algebras (revised 27 February 2003) said:
"... Duality operations generate isomorphism between grades k and n-k. There are several different duals,
including

e the Clifford dual, which we will write as ¢ m*, defined ...ase m*=¢ mJ n,

¢ and the Hodge dual, which we will writc as m_¢e_*,definedasm ¢ *=(m e)J n=(-DMk_m(k_m-
1)/2)yemIn=-1"™k m(km-1)/2)e_m* ..

e bit inversion that maps ¢_m -> ¢_mbar , where mbar is the bit inverse of m ... In particular, bit inversion

transforms vectors (grade 1) ... into covectors (grade n-1) ...

Complementarity between space-time and momentum-energy is achieved by bit inversion, which interconverts
between position representation and momentum representation. Treating momentum as a Clifford covector has
the virtue of automatically enforcing the Heisenberg commutation relation as a consequence of the
commutation and anti-commutation propeerties of the Clifford elements. ...".

Odd E8 grading 8 + 56 + 56 + 8 = 128 = 8 + 56 Fermion Particles + 56 + 8 Fermion
AntiParticles

Duality for the Odd part of ES is a Particle-Antiparticle duality that represents a Heisenberg Algebra
for Second Quantization Fermion Creation-Annihilation. Anthony Sudbery in his book Quantum
Mechanics and the Particles of Nature (Cambridge 1986, 1989) discusses " ... Dirac spinors whose components
are annihilation operators and creation operators respectively ... [for]... the electron field ... are annihilation
operators for electrons and ... creation operators for positrons. ... Dirac fermion... cration and annihilation
operators obey cnatcommuttion relations... particles and antiparticles have opposite helicity ... in order to
change to a frame of reference in which a particle has opposite helicity, it would be necessary to overtake the
particle and look at it from the other side ... this is not possible if the particle is travelling at the speed of light
[as can be the case for massless particles] ... the many-particle theory is called second quantization ...".

Even E8 grading 28 + 64 + 28 = 28 Position Gauge Bosons + 64 + 28 Momentum
Gauge Bosons

Duality for the 28 + 28 part of the Even part of ES8 is a Position-Momentum duality that represents a
Heisenberg Algebra for First Quantization of Gauge Boson Position-Momentum representations. Each
28 contains 16 + 12 to describe Gravity by 16-dim U(2,2) and its Spin(2,4) subgroup plus the Standard Model
by its 12-dimensional Gauge Group.

The 64 part of the Even part of E8 is Self-Dual, and corresponds to U(8) whose elements, as stated
by Helgason, are automorphisms of the Heisenberg algebra HS.



Misha Gromov in his book "Metric Structures for Riemannian and Non-Riemannian Spaces” (Birkhauser
2001), and Stephen Semmes in Appendix B, said: "... Let B4 be equipped with its Bergman metric ... so that
B4 is isometric to the complex hyperbolic plane,

H_CA2=(U(1)x U(2))\U(L2)

The action of U(1,2) also preserves [the boundary] bB4 ... and the field of 2-planes on bB4 .... the stabilizer of
a point of bB4 contains a subgroup isomorphic to the Heisenberg group ...".



The physics of the Interior of the physical spacetime Lie Ball B4 is the Quantum Physics of Bohmian
Quantum Theory described by mathematical structures such as Heisenberg Algebras, Bergman Kernels, Szego
Kemels, Geodesics and Horospheres. If properly understood, that physics might describe Quantum
Consciouness Resonant Connections between, for example, two human brains located at different points on
the M4 spacetime Lie Sphere Shilov Boundary of the B4 Lie Ball:

represents a particular confiquration-state of

M binary Clifford Algebra %Dssit:uilit',f states
- MN=10"B for

the hinary tubulin states of the human brain

Relevant mathematical techniques include the Radon Transform generalizations of Fourier Transforms.



In my E8 Physics model high-energy 8-dimensional spacetime is represented by the 8-Complex-dimensional
Complex Bounded Domain Lie Ball for the Symmetric Space Spin(2.8) / Spin(1,7)xU(1) Lie Ball

shown as a white Lie Ball interior for RP1 = 1-dim Imaginary Complex Numbers and as interior with
Octonion Imaginary Heptagram for §7 = 7-dim Imaginary Octonions of the RP1 x §7 Lie Sphere Shilov
Boundary of the Lie Ball.

At low energies, a Quaternionic substructure freezes out producing a Kaluza-Klein spacetime M4 x CP2 in
which the 4-dimensional CP2 Internal Symmetry Space is represented by the 4-Real-dimensional
symmetric space CP2 = SU(3) / SU2)xU(1) carrying the Standard Model Gauge Groups Color SU(3), Weak
SU(2), and ElectroMagnetic U(1) according to a geometric mechanism described by Batakis and the 4-
dimensional M4 spacetime is represented by the 4-Complex-dimensional Complex Bounded Domain
Lie Ball for the Symmetric Space Spin(2.4) / Spin(1,3)x U(1)

shown as a white Lie Ball interior for RP1 = 1-dim Imaginary Complex Numbers and as interior with
Quaternion Imaginary Triangle for §3 = 3-dim Imaginary Quaternions of the RP1 x 83 Lie Sphere Shilov

Boundary of the B4 Lie Ball.






A successor | think so



And are there others
elsewhere in the universe...









Around 1997 AD:

Abundant cheap oil reached and began to pass its peak production, as shown by this chart adapted
from Scientific American (March 1998)

o WL LA RIRRIRL

AMMUAL L FRODUCTION BILLONS OF BARRELS]

The USA/UK attempied to secure Caspian Oil through the NATO Kosovo war of 1999, but after a
successful war found that, as W. Clark said in a 2003 ratville times article "... Since the mid-late 1990s the
Caspian Sea region of Central Asia was thought to hold approximately 200 billion barrels of untapped oil
(... comparable to Saudi Arabia's reserve base) ... After three exploratory wells were built and analyzed, it
was reported that the Caspian region holds only approximately 10 to 20 billion barrels of oil (although
it does have a lot of natural gas) ... The oil is also of poor quality, with high sulfur content. ...[so]... The
Bush administration guickly turned its attention to a known quantity, Iraq, with its proven reserves
totaling 11% of the world's oil reserves. ...". Now, in 2010, the USA/UK are still bogged down in war in
Irag (and, for some reason that may be clear to President Obama, but not to me, also in Afghanistan).
Meanwhile, the production of cheap oil is now about a decade past its peak, which will inexorably lead
to shortage and the necessity to replace oil with nuclear energy, with gas, methane, and coal as
intermediate stop-gaps.



Deng Xiaoping died, construction began on the Three Gorges Dam on the Yangtze River, and China
continued to march toward Global Economic Dominance by becoming Earth's primary
manufacturer, based initially on cheap labor. Although some regard China as a top-down dictatorship, the
true situation is quite different. According to a 23 April 2009 popsci.com article by Mara Hvistendahl " .....
the relationship between citizen and state is fluid in China ... The Chinese distinction between the private
and public domains is very small. ...". The Chinese Government/People System may be in accord with
what Kon Eglash, Ron Eglash, in his book "African Fractals" (Rutgers 1999), describes as " African
traditions of decentralized decision making", and so might be a mechanism through which Boskopian
IFA Divination Structures can act as Terence McKenna's Intellipent E1 Aleph Attractor to lead
humanity through its breakpoint, shaking the Earth to its core, to a future dimension of freedom
and transcendence.



Can the African IFA tell us about Past and Future History ?

A few thousand years ago mn Shang China, King Wen took the 64-element I Clung subset of IFA and modified its

binary number Earlier Heaven sequence to describe the History of that Time and Place. In the 20th century,
Terence McKenna used a similar techmque to descnibe History of the Earth through 2012,
His Predictions for 2000 to 2012 seem to be quite relevant to the State of Our Earth as of now (2009):

011
Iraqi rockets
hit US helicopters

1/14/2000

11/4/2003 -

812412007
6/14/11

Kairina

Credit Crisis
FombieLand
2012 Simgularity

I Ching Resonance TimeWave of History live on to 2012,

Now ( Apnl 2009 ) we know that his 2000 to 2009 TimeWave History peaks:

all did happen coincident with TimeWave Peaks.

What does the TimeWave tell us about next 3 years, 2009 to 2012 7

From now (April 2009) into 2010 1s a nearly flat (or seemingly slightly nsing) plateau that I call
ZombeLand. In ZombieLand, Tnlhens of USA Dollars are fed to keep msolvent (but polically
influential) financial insttutions in an undead state - that 15, not a hiving useful part of the Global Economy,



LTC (founded by Myron Scholes (MIT and Stanford) and Robert Merton (Harvard), who shared the 1997
Nobel Prize for Economics) collapsed, setting the tone for the following years of bubble-building and and
collapsing of the USA/UK Global Financial System. According to a series of articles in The New York
Times, "... [USA President] Bill Clinton ... and Robert E. Rubin, [former] head of Goldman Sachs &
Company ... pushed harder to win opportunities for American banks, brokerages and insurance companies
... for free movement of capital ... in financial markets around the globe. ... Washington's policies ... fostered
vulnerabilities that are an underlying cause of the economic crisis that began in Thailand in July 1997
«[and]... rippled through Asia and Russia ... China ... evaded the crisis, and what saved it from
catastrophe may in part have been its unwillingness to listen to Western economists. Urged to make its
currency freely tradable with the dollar, it resisted. ...". According to a 22 April 2009
economictimes.indiatimes.com article by Swaminathan §. Anklesaria Alyar: "... the Obama administration
is prolonging the recession by avoiding surgery to remove dead wood from its financial sector. Some call
this cowardice. Others, such as former IMF chief economist Simon Johnson, writing in The Atantic, say
Wall Street has captured the White House. ... Johnson says the US now resembles Russia, where business
oligarchs and government officials protect each others' financial interests, at the expense of the economy. ...
This ... highlights the priority given by the Obama administration to save the titans of Wall Street rather than
end the recession quickly. ... Technically, the financial sector is comprehensively bust. It needs to
recognise the losses, writing off trillions. ... The market solution would be to force insolvent banks into
bankruptcy, with shareholders and creditors taking a huge hit ... Many titans of Wall Street will disappear ...
the Obama administration refuses to contemplate this obvious solution. ... Wall Sweet has captured the
White House, so nothing will be done to imperil the politico-financial network that rules the US. Robert
Rubin and Hank Paulson, treasury secretaries of Clinton and Bush, were both from Goldman Sachs. Larry
Summers, the current treasury secretary, earned millions as a hedge fund consultant. In a market economy,
well-managed companies should be rewarded with profits, while mismanaged companies should go bust.
This basic rule has been suspended almost entirely for the titans of Wall Street. ... Accounting norms have
been tweaked to permit zombie banks to pretend they are alive and solvent....". According to a March
2009 OCC Quarterly Report "... NOTIONAL AMOUNT OF DERIVATIVE CONTRACTS ... MARCH
31,2009, § MILLIONS

RANK Holding Company ASSETS DERIVATIVES

1 JPMORGAN CHASE $2,079,188 S81,108,352

2 BANE OF AMERICA 2,323,415 77,874,726

3 GOLDMAN SACHS 925,987 47,749,124

4 MORGAN STANLEY 626,023 39,125,255

5 CITIGROUP 1,822,578 31,715,734 ..."

Note that if the derivatives go bad (as they are almost certain to do, given the ongoing economic collapse),
there is no way that any of the Big Five Banks that control the USA government have enough assets to
cover, as their total assets are only about $7.8 trillion against about $277.6 trillion Derivative
Exposure.



" .. Here are $100 USA Dollars and $1 Million USA Dollars (It would fit in a suitcase):

Here are §1 Billion USA Dellars (It is about the size of a car) and $1 Trillion USA Dollars (It is about the
size of a Thousand Cars m a big parking lot_)

Anocther way to visualize the size of 51 Tnlhon USA Dollars 15 to realize that the population of the USA
{around 300 Million people) 15 about 100 Million Fanulies.

$1 Billion is about $10 for every Family in the USA.
$1 Trillion is about $10,000 for every Family in the USA.
Another thing to keep m mund 1s that the amount of Bailouts so far 1s on the order of a few Tnllhon USA

Dollars, but the total amount of possibly-worthless derivatives is on the order of $500 Trillion USA
Dollars. That would be 500 x 10,000 = $5 Million for every Family in the USA

Since the population of the Earth is around 6 Billion, that would be almost $100,000 for every Person
on Earth.



update October 2008 .. Beyond SubPrime ...

Growth of a Complex Market

The market for financial instrumenis known as derivalives — contracts intended
to hedge against risk whose values are derived from undarlying assets — has
increased fivefold since 2002, While Alan M. Greenspan was a champion of them
and opposed regulating them, othars

warned of their nsk. 5008 total
55312 trillion
Derivalives outstanding
MNotional valve, or the amour
of the underlying assef on InMerest rate swaps
witich thay are based and options;
CUMFBNCY SWaps
S484.7
2002 total
51060 trillion
104, -
$191.3 Equity Credi
dermatives defaull swaps
$54.6
'.62 2.2
Year end First hail

Saource: Infernational Swaps and Danvalives Association

As the chart above (from The New York Times i Qctober 2008) shows, although the Credit
Default Swap problem had grown from $43 trllion in March 2008 to $55 trillion in October
2008 (an uncertain figure - Paul Solman says $62 tnllion), the total value of Denvatives based on
Interest Rate Swaps and Options and Currency Swaps had grown to 3463 inllion, and the total
growth m the 6 years from 2002 to 2008 of effective asset-money supply created by Denvatives
of the Shadow-Banking-System increased by $531 - $106 = $425 million.

Just as overvalued mortgages triggered a collapse of the excess $35 - §2 = $53 mlhon m the
Credit Default Swap asset-money Bubble, inaccurately valued Interest Eate and Currency
Situations can (and probably will, when a Black Swan Event lnts) tngger a collapse of the excess
§463- $101 = $364 mllion in the Interest Rate-Currency Swap asset-money Bubble.

When that happens, the $45 to 333 trillion construction program of nuclear reactors,
rapid rail transit, ete., needed to rescue the USA from the Credit Default Swap debacle will be
insufficient and a $400 trillion program will be needed. If the USA cannot handle
that, then the New York/London Financial System may collapse like a Ponz Scheme, the Global
Fmancial System will probably change to a Shanghai System based mm China,

and the USA may become a backwater nation, with Havana as the Western Hemisphere capital of
the Global Clina Hegemon.




Analects of Confucius:

i The Master said, "The gentleman (chiin tzu, , ?‘)

jun zi
ﬁ understands yi. The small/mean man (hsiao-

i jen, .{lm A) understands L." [Analects *l
xidorén

IV:16]

| Justness, righteousness,
y principles

The USA/UK Hedge-Fundies succumbed to Temptation of Profit and used
Statistics-Math Obfuscation and Secrecy at the beginning of the Millenium to
build a $500 Trillion Derivative Pyramid by which they Corrupted the USA/UK
Political System and Wrecked the USA/UK - based Gobal Financial System,

Thus the USA/UK Political Leadership violated the Confucian Principle of

so the USA/UK Political Leadership and Global Financial System lost its
Confucian
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Han China and Roman NATO

At 323 BC
T
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To the East, a Century later the Warring States of China were united by the Oin.

T

o
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%

: W St cinioston
I Bonder of P! K. Chéma

The Cin Empire of Conquest did not last long etther.
Hovwrewer, 1t did not fragment but wase succeeded by the Han D
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To the West, a Century after Alexander saw the emergence of Fome and Carthage.
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Up to about 1000 AD comimerce between the Foman Empire and China was facilitated by the Eadhanites
. i A T Wenadus (i) ) - G e e Y

M olijg_.:u;t_:-i_j an Tribes

Donghu

G Chadians

whos?t*ade routes (grgg*ﬂ. on the map) "stretched from Weatern Eﬁu@t_o_ Eagtern Agia ..
centuries before Marco Polo and ibn Battura . scme believe that Jewish merchants such as the Radhanites
were instrumental in brnging paper-making west. Joseph of Spain, possibly a Fadhanite, 18 credited .. with
introducing the . Hindu- Arabic numerals from India to BEurope. . Jewish communities used letters of credit
to traneport large quantities of money
the Fadhanites mav be counted among the precursors to the banks that arcse 1n the Middle Ages
The fall of the Tang Dhnasty of China in 908 . and the nae of the mercantile [talian city-states .. who
viewed the Eadhanites as unwanted competitors . led to . the disappearance of the Eadhanites "
iguote from Wildpedia)
Crwrer the next 1000 yvears China evolved into its pregent Feoples Eepublic
and
the Foman Empire evolved to the Pax Britannica and the pregent USA/NATO controlled by the Weatern
Banlkere that had evolved from the Eadhanites
g0
now Earth has two tnajor power centers:
USAINATO (blue wath grav client stateg) and China/SCCVERIC (red and green)
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Now, when USA/NATO and China/SCO/BRIC have conflicts of interests,

there is no Alexander the Great with authority to resolve issues
and
there is no trusted Radhanite intermediary to mediate issues.

"... Since ... about 1970 ... capital | of the USA/NATO banking system |
has not so much sought growth through increased production
[which is how the Radhanite financiers had profited from increasing levels of trade |,
but rather by extracting greater returns from relatively flat production levels.
Hence globalisation, which moved production to low-waged areas, providing greater profit margins.
Hence privatisation, which transfers revenue streams to investors that formerly went to national treasuries.
Hence derivative and currency markets, which create the electronic illusion of economic growth, without
actually
producing anything in the real world. ...
And then in September 2008 this house of cards collapsed, all of a sudden ...
capitalism was not allowed to die a natural death. Instead it was brought down by a controlled demolition.
First it was put on a life-support system ... with globalisation, privatisation, currency markets, etc. ...
Finally, the Bank of International Settlements in Basel - the central bank of central banks -
pulled the plug on the life-support system:
they declared the “‘mark-to-market rule’, which made all the risk-holding banks instantly insolvent ...
this process was carefully planned and managed by the central-banking clique. ...
The effect of the coerced bailouts was to transfer insolvency from the banks to the national treasuries.
Banking debts were transformed into sovereign debts and budget deficits.
Now, quite predictably, it is the nations that are seeking bailouts, and those bailouts come with conditions
attached.
Instead of the banks going into receivership, the nations are going into receivership. ...
In the EU, the first round of nations to go down will be the so-called PIGS — Portugal, Ireland, Greece, and
Spain. ...
Eventually the PIGS will be forced to default, and then the rest of the EU will go down as well ...
now in Europe, ... IMF diktats ... are all about austerity and privatisation. ...
the nation state is dismantled ... the primary functions left to government are police suppression of its own
population ...
with the WTO, IMF, World Bank, and the other pieces of the embryonic world government,
the new global system will make no pretensions about popular representation or democratic process.
Rule will be by means of autocratic global bureaucracies,

which will take their orders, directly or indirectly, from the bankster clique. ...".
(quote from 4 November 2011 nwoobserver.wordpress.com article by Richard K. Moore from 18 October 2011 New Dawn
Magazine)

file:/ //Users/Tony/Desktop/China%20War%20Prep,/QinToNow.html Page 5 of 8



QinT oMo 11018/11 736 P

When in 2011 USA/MNATO asked China/SCO/BRIC give " gome of ... China's ... $3.2 trillion (£2.01
trillion) in
foreign exchange reserves to . rescue . Europe .. China . offered help in return for BEuropean suppott to
grant it either
more influence at the International Monetary Fand,
market economy status in the World Trade Crganisation,
or the liffing of a European arms embargo
.. China's .. hopes were dashed  [by]... IMF chief Christine Lagarde ..
Europe's rejection of China's demands - particularly the inclusion of the renminbi in the SDE. -

was tantamount to "a slap in the face" "
fquote from 11 November 2011 Telegraph Eewters article)

The "slap in the face" refusal to let China/SCOFBREIC have a seat
at the policy-making table of the USA/MNATO IME-WTO- World Government

showed that China/5CCYEEIC must rely on its own independent efforts to advance i3 interests which
include

" amajor African economic diplomacy which reached a crescendo in 2006

CHINA'S FOREIGN DIRECT INVESTMENT [N AFRICA (2005 )

WESTEAN UBYA  EGyeT
BAMARA

vEBDE MAUTITANIA

l SEMEGAL MALI MNIGER

[GEMRIL—

gaseh S "l
T | [ ol 08, 5

IVORY COAST -

TN G
GABDN DA CONGOD .
GLUINEA
B e 5300 rdlion
. O B100 rllion
. Dvar 50 milllkan
B Crves 840 millon Afiantic
- Oeminn
Choer B30 million

Owor B2 millon
Owor 10 millon
| hnije ',l“" i
Mo FD dats

'.l'ﬂ".l-""i-r_

. Secunng future ancan 011 resources for China’s robust mdustnahzau-:-n

fquote from 26 Septer ber 201 1 nwoobsenser wordpress. com article by F. William Frnsgdahl from 25 Septe:mher 2011 Sloba
Feaearch)

IEAMNATO response to China/SCCYERIC assertion of i3 interests in Africa include " The ‘Washington-
led decision by NATO to bomb Gaddafi’s Libva into submission over recent months, at an estimated cost o
US taxpayers of at least $1 billion, .. [as]... part of a larger strategic assault by MATO and by the Fentagon
in patrticular to enfirely control China
the recent [2011] wave of Western military attacks against Libyva or more covert regime changes such as
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those in Tunizia, Egypt and the fateful referendum in southern Sudan which has now made that oil-rich

region “independent”™ has been AFRICOM, the special s military command established by the Bush

Administration in 2008 explicitly to counter the growing Chinese influence over Africa’s vast oil and
mineral wealth. "

fquote from 26 September 201 1 nwoocbserser wordpress com article by F. William Engdahl from 25 September 2011 Global
Fesearch)

mince China has seen clear evidence that USAMATO feels free to attack and kill leaders
of goverments that act independently of USAMATO [ME-WTO- World Government
and
since China has been barred from participation in the IMFE-WTO- World Government
and
aince USA/MAT O has military bases from Central Asia to the Indian Ccean to Japan and South Korea
from which attacks could be launched against China

China has begun to prepare to respond to such attacks.
" Wast, unidentified, structures have been spotted by . Google Earth . in the barren Gobi desert ..

.. raising questions about what China might be building in a regt:un it uses for its military, space and
nuclear programimes. ..
The picture of the circle looks very like a missile test range, with . instrumentation set out to record

file:f fiUzers T anyy Desktop fIChina%200a k2 OPve pf QinToM o bt Page 7 of &
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weapon effects. ...".
(quote from 14 November 2011 Telegraph article by Malcome Moore and Thomas Harding)

The square array looks like another missile test range weapon effects site,
and the grids (irregular wide lines and rectangular narrower lines) look to me like power grids
that might be tested for EMP effects by air-burst nuclear weapons.
Such atmospheric nuclear tests can produce Iodine-131, and
"... The UN atomic agency said ...[on 11/11/11 that]... "very low levels" of radioactive 1odine- 131 had

been detected in the air in the Czech Republic and in other countries ...".
(quote from AFP by Google News)

Will the Contemporary Confrontation of
Aggressive Militarism of USA/NATO with Determined Independence of China

lead to World War 111
2

Who would be more likely to survive such a Conflict ?

Is there any component of USA/NATO IMF-WTO-WorldGovernment that
can negotiate reasonably with China to share power on Earth,
or is
Earth Not Big Enough For Both
299

(images from Watchmen, Wikipedia, nwoobserver, Telegraph UK)
Frank Dodd (Tony) Smith, Jr. - 2011
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from BBC video of The HitchHiker's Guide to the Galaxy ]
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the Gulf of Mexico

... came across ... cold seeps .. [where]... at the bottom of the Gulf ... rocks ... seep out
-Jydrocarbons ... through the sediment and ... iInto the water column. ... One of the smes ...

was ... @ beautiful, calm lake on the bomom of the occan ...[that)... lapped against what looked
like a golden sandy shore ....[that]... umed out 0 be thousands of mussels ... living among them
wis 4 nch community of different animals not dissimilar 1o those found at a hot vent. The cold
seeps are oo deep 1o receive any sunlight ... methane was continually bubbling up from the rocks
below . Inside the mussels, in an extraordinary parallel with the hot vents, they found
chemosynthetic bactena that ... were fixing methane rather than hydrogen sulfude. ... In places the
combinanon of high pressure and low temperatures had frozen the methane into a solid,
Ht'"llh.l‘." material. ...". Ace wding o the DVD video vemsion of The Blue Plapet. the cold SCCT WS OVET 0

melem long and al a deplh of about hall a3 mile (and e date ol 1990 was menlioned bor ifs discovery )



Figure 4.3 Helium transport in upwelling volatiles. This schematic
shows how the desp-earth gas theory would account for the helium
association with methane. From the deepest levals (parhaps about
300 kilometers), helium produced by radioactive decay is swept into
the stream of upwelling nitrogen. At a depth of pechaps 100 kilome-
ters, designated here as the methane domain, nitrogen and helium
mix with methane, and all three continue their journey upward.
These gases then arrive in the final fields with mixing ratios already
determined. The nitrogen—helium ratio is constant over a much
larger area, whersas the mixing ralios with methane display individ-
ual gmaller areas within the first.
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Huge Area of the Gulf Has Been Turned into a Massive Dead
Zone By The BP Gulf O1l Spill ...
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In this July 11, 2010 satellite image provided by NASA, oil from the Deepwater Horizon well is
visible on the Gulf of Mexicos surface. The Moderate Resolution Imaging Spectroradiometer
(MODIS) on NASAs Terra satellite captured this natural-color image the same day. An especially
bright patch appears southeast of the Mississippi Delta, near the approximate location of the oil rig.
The oil appears as varying shades of white and gray, as sunlight is reflected off its surface.




The crew c:r a Basler‘ E!-T-Eu fixed wing aircraft releases oil dispersant over parts of the oil spill off the shore of
[ fJ.5. Coast Guard









University of Mianu CSTARS, July 12, 2010 ... satellite images [show]...
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Could the Submarine Landslide/Tsunami Destabilize
Metastable Methane in the deep waters of the Gulf of Mexico?

“... Scientists, including those working on ... the U. S. Geological Survey’s “flow
team” ... estimate that methane makes up between 40 percent and 70 percent of
what 1s spilling into the Gulf [ from the Deepwater Horizon well site | ... In early
June [ 2010 ] a research team led by Samantha Joyce of ... the University of
Georgia investigated a 15-mile long plume drifting southwest from the leak site

[ 1.e.. down into the deep water basin of the Gulf of Mexico ]. They ... found
methane concentrations up to 10,000 times higher than normal ...”" according to an
18 June 2010 AP article by Matthew Brown and Ramit Plushnick-Masti.

“... Texas A&M Umversity oceanography professor John Kessler ... took
measurements of both surface and deep water within a 5-mile ... radius of BP’s
broken wellhead ... the crew ... found ... some ... methane ... concentrations that
were 100,000 times higher than normal ..." according to a 22 June 2010 Reuters
article by Julie Steenhuysen.

“... The normal methane amount that escapes from a compromused will i1s about 5
percent. ... John Kessler of Texas A&M ... has calculated that the ruptured well 1s
spewing ... 40 percent methane. ... A huge ... nift ... on the ocean floor ...
hemorrhaging o1l and methane ... has been reported by the NOAA research ship,
Thomas Jefferson. Before the ... government enforced news blackout ... scientists
aboard the ship voiced their concerns that the widening rift may go down mules
into the earth. ... It ...[15].. 10 miles away from the BP epicenter. Other, new
fissures, have been spotted as far as 30 miles distant. ...” according to a
helium.com web article by Terrence Aym.



A very fast transition from this metastable state can be triggered by disturbances
that displace fluid a finite distance in the vertical direction [ think of a submarine
landslide |... a parcel of fluid that 1s displace upward ... 1s ... subjected to lower
hydrostatic pressure, to which corresponds a lower solubility value. As a result, the
fluad 1s ... supersaturated, exsolution will begin ... volume ... increases due to the
formation of bubbles .... The result 1s a violent eruption ...




ejecting a large amount of methane ... mto the atmosphere and flooding large

areas of land ... methane loaded with water droplets ... 1s ... heavier ... than air ...
and thus spreads over the land, mixing with air in the process (and losing water as
rain). The air-methane mixture 1s explosive at methane concentrations between 5%
and 15%: as such mixtures ... are ignited by lightning, explosions and
conflagrations destroy ... life ... and ... carry smoke and dust into the upper
atmosphere, where they may remain for several years ... resulting ...[ n ]...
darkness and ... cooling ... In detonation. the combustion zone is preceded by a
shock wave, moving with velocity about 2 km / sec ; pressures of about 30 bar can
be produced ... The likelihood of the ... detonation transition increases with the size
of the gas cloud ...[ which ]... can be very large in the case of oceanic eruption

the Black Sea alone [ which 15 comparable in size to the eastern part of the deep
water basin of the Gulf of Mexico into which methane is being released due to the
Deepwater Horizon event ] (volume about 0.4 x 10°(-3) of the ocean total:
maximum depth ... 2.2 km) could hold, at saturation, about 0.5 x 1018 g ... of
dissolved methane ...

Combustion and explosion of 0.75 x 1018 g of methane would liberate energy
equivalent of 10"7 Mt of TNT, about 1,000 times greater than the world’s
stockpile of nuclear weapons ...









Earthguake Rattles Daviphin land | DAUPHIN SLAND, Alsbama 2719711 2:30 PM

Histonic Seismicity

Magnitede 3.5 WESTERN FLORIDA
Friday, February 18, 2011 af 2371534 UTC

by Boge And Hiven
Pubsished: Fri, Febouary 18, 2011 - 10:41 pm O5T
Last Updated: Sat, February 19, 2011 - 12:37 pm C5T

3.5 Magnitude Quake Shakes Residents for 10 to 20 Seconds

DAUPHIN ISLAND, Alabama - "It was not much of the ground shaking. ik was the walls of the bullding that were shaking®, sald Cameron Moore. Moore |s
the Assistant Manager of the Isle of Dauphine Golf Club on Dauphin island. What Moore thought was a sonic boom, was a 3.5 magnitude earthquake.

"I noticed the golf balls, the boxes of golf balls were shaking.and | was thinking. 1 knew | didn't slam the door that hard®, sald Moore. Dauphin land
Mayor jeff Colller felt the quake too from inside his home,

*All of a sudden, | noticed the mirmor on my dresser was kind of moving around rather violently quite frankty, and I'm ke golly something’s happening
so..and by the dme | figured out that something was going on it was over. I'd say the whole Incident probably lasted atleast 10, 15, possibly 20
seconds”, sald Colller.

Colller, a life long resident of Dauphin Island has never felt anything llie it In his 50 years.

Mayor Colller says he doesn't think resldents should stay up all night worrylng about the earthguake but he says obviously if it happened once, it can
happen again.
Residents on Dauphin island wonder what caused It Some speculate somehow it could be related to the oll spill.

others wonder, could this be the beginning of something more devastating.

1 think If amything It just reminds us that we live here on the coast, and mother nature has all kKind of ways that we deal with. | guess this |s just one other
thing wel have to add to the list®, says Collier.

There are no reported damages or injuries from the quake,
Twest This

= Duzz Thiz

S Emalito s Frignd

i Printer Eriendly

S Download Video

# iy coma/L e 13
Biwwis You Mayy Also Lika
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What Can Be Done?

Rob Kall said, in an OpEdNews.com article on 17 June 2010: "... from my contact
nside BP: ... Size of reservoir — estimated by BP and its partner, Andarko to be
between 2.5B and 10B bbl. ... the well casing 1s compromised (broken). ... The
casing was undoubtedly broken apart by the natural gas 'explosion’ at the bottom of
the well, which was the result of methane coming out of solution (1e. the methane
hydrates melting and expanding dramatically). ... If ... the explosion rupture[d] the
casing for its entire length ... then a relief well will be unable to plug the hole. TEN
relief wells would be unable to plug the hole. The consensus seems to be, among
oil people ... that this is exactly the case. If that's so, then

the well will run until Obama nukes it.
That 1s the only thing that could close it. ...".

If, as seems likely from the Thomas Jefferson results, the Methane Release 1s not
just at one hole at the Deepwater Horizon well site, but also through a lot of cracks
(seeps) in the area, nuke demolition will take a coordinated effort of a number of
nukes to seal all the cracks.

Of course, closing it with nukes has a risk of setting off a Gulf continental shelf
edge undersea landslide and a consequent tsunamu,

but not closing it with nukes has the (much greater in my opinion) risk of
depressurizing the massive methane hydrate deposits leading to methane explosion
and even larger undersea landslides and tsunanus.

What 1s needed 1s

ACARFFULLY COORDINATED SET OF NUKES - DONE BY REAL
DEMOLITION EXPERTS IN THE MILITARY

who know how to focus energy where it 1s needed (like bringing down a building
without damaging adjoining buildings) and who are given

COMPLETE FREEDOM TO DO IT RIGHT.
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Seawolf Class Statistics

Builders: General Dynamics Electric Boat Division

Power Plant: One nuclear reactor, one shaft

Displacement: 9,137 tons submerged (12,139 tons for the Jimmy Carter)

Length: 353 feet (453 feet for the Jimmy Carter)

Hull Diameter: 40 feet

Draft: 35 feet

Speed: 25+ knots (28+ miles per hour, 46.3+ kph)

Diving Depth: 800+ feet

Weapons: Mark 48 anti-submarine torpedoes (8 tubes), Tomahawk cruise missiles
Stealth: Less detectable at high speed than a Los Angeles-class submarine sitting at pier side
Crew: 13 Officers; 121 Enlisted

Ships of the Class

USS Seawolf (S§SN21)
USS Connecticut (SSN22)
Jimmy Carter (SSN23)



- T— - -

Robot mini subs, navy seal launches, high-tech espionage: the submarine of the
21st century has arrived

By Bill Sweetman Posted 06.30.2005 at 11:00 am 0 Comments

by Jason Lee Jason Lee

_1 View Photo Gallery

Commaon wisdom in this age of door-to-door combat dictates that the U.S. submarine fleet is of
diminishing utility—after all, there are no terrorists hiding underwater. But commaon wisdom does
not so easily apply to the USS Jimmy Carter, a giant Seawolf-class nuclear submarine modified
into a spy ship. The submarine, commissioned in February, will serve as a stealthy weapon near
enemy shores: tapping into undersea fiber-optic cables, covertly delivering Navy Seals into
enemy ports, and, if necessary, directly attacking enemy ships and land-based targets.
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42 edges make an Ilcosahedron plus its center
(image from Physical Review B 72 (2005) 115421 by Rogan et al)

with 30 exterior edges and 12 edges from center to vertices.
It has 20 cells which are approximate Tetrahedra in flat 3-space
but become exact regular Tetrahedra in curved 3-space.

Could an approximate-20 Tetrahedra-lcosahedron configuration
of 42 BSCCO JJ tap into Dark Energy so that the Dark Energy
might regularize the configuration to exact Tetrahedra and so
curve/warp spacetime from flat 3-space to curved 3-space ?



720 edges make a 4-dimensional 600-cell
(image from Wikipedia)

At each vertex 20 Tetrahedral faces meet forming an Icosahedron
which is exact because the 600-cell lives on a curved 3-shere in 4-space.
It has 600 Tetrahedral 3-dim faces and 120 vertices

Could a 600 approximate-Tetrahedra configuration of 720 BSCCO JJ
approximating projection of a 600-cell into 3-space

tap into Dark Energy so that the Dark Energy might regularize

the configuration to exact Tetrahedra and an exact 600-cell

and so curve/warp spacetime from flat 3-space to curved 3-space ?



6720 edges make an 8-dimensional Witting 4_21 Polytope
(images from Wikipedia)




























Crossings may be clearer in this stereo image




... Les 27 droites de cette surface sont ... les 12 . plus les 15 droites .. (en jaune)
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in which the 12 Double-6 lines are red and green and the other 15 are blue. Since
each of the 12+15 = 27 lines have 5 points of crossing, the configuration has 27x5
= 135 points. In case it might help in visualization, here







If both the Green and Blue Tetrahelix groups are active,

i i |

the the fermion 15 a Red Up Quark with electric charge +2/3
The sign changes because of the even number of active Tetrahelix groups,
and the Red color 15 because it 1s the complement of Green and Blue.

If both the Blue and Eed Tetrahelix groups are active,

L 1

the the fermion 15 a Green Up Quark with electric charge +2/3
The sign changes because of the even number of active Tetrahelix groups,
and the Green color 1s because 1t 15 the complement of Blue and Red.

If both the Red and Green Tetrahelix groups are active,

the the fermion 15 a Blue Up Quark with electric charge +2/3
The sign changes because of the even number of active Tetrahelix groups,
and the Blue color 15 because 1t 15 the complement of Red and Green.



If all three color Tetrahelix groups are active,

then the fermion 1s also celor neutral but has mass, and 15 Electron
with electric charge -1/3 +-1/3 +-/13=-1



let the Clockwise represent fermion particles and color them Purple










Hereis anidentification of paths through a S7-group with particles:

- hieutring - no color charge - no electic charge
2 oint path between 2 antipodal points with nointermediate points

two & point paths between 2 antipodal points with 3 intermediate points



electron - no colar charge - electic charge -1
4 point path betwesn 2 antipodal pants with 2 intermediate points

two 5 point paths Detween 2 antipodal points with 3 intermediate points

Each path is between a small-ball point and a large-ball point.

Fath Flow is from the small-ball point to the large-ball point for Particles.

Fath Flowe is from the large-hall point to the smalkball point for Antiparicles.



Whatif you regard each tetrahedron in a QC dense-packing as Einga 976G Y

gnce a 57 G has the owerall appearance of a tetrahedron,

make the QOC by dense-packing a lotof 57 G

using the method of Chen et al in arxiv 1001 0585

in which the 57G (daying the role of tetrahedray form clusters thatlook like

and hawe the same periodicity as difford algelras.

That would dive wou guanturm theory from the Cifford alcelras fQC dehse packings

and
the fermions of the Standard Model from the paths Philixin the 570G that

are being packed (playing the rde of tetrahedra).

































a) ih)

(c)

Fig. 2.10. Local view of the polytope ‘240°, (a) Five vertices, the tetrahedral symmetry
18 clearly visible; (b) 17 vertices: (¢) 21 vertices, a six-fold ning is distinguished: (d) 39
vertices.
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The Fibonacci spiral wo n = 10X,

the uniformity of ... distribution ... of the arrangement of points in the Fibonacci
spiral ... corresponds to a very efficient packing of identical subunits ...
compared to the patterns produced by other angles ...

If ...[ the angle ]... 1s rational ... M/N,

then the (n+N)th point will like on the same radius as the nth point ...

the distribution ...[ for ]... p1...

The w smiral o o = JELOOND. Faneer Broes Saybor (2000

correspond][s]... to the ... rational approximation 22/7 ...”.
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If you regard a Tetrahedron as a pair of Binary Dipoles
then the high ( 0.85+) density configurations have the same 8-periodicity
property as the Real Clifford Algebras:

#Bmary ) X
Dipoles Maximum Density Success | Motifs,
M Numerical, ¢ Analytical, ¢ Rate Structural Description
2 0.367346 18/49 100% 1 monomer [11]
4 0.719486 @2 100 2 monomers, transitive [22
6 0.666665 2/3 21% 3 monomers, three-fold symmetric
8 0.856347 4000 /4671 80% 2 dimers | positive + negative)
10 0.748096 o 22% 1 pentamer, asymmetric
12 0.764058 @6 11% 2 dimers + 2 monomers
14 0.749304 3500 /4671 15'% 2 x 2 dimers minus 1 monommes
16 0.856347 4000 /4671 144% 2 % 2 dimers, identical to N = 4
18 0.766081 1 pentagonal dipyramid + 2 dimers
20 0.829282 ®10 2% 2 pentagonal dipyramids
22 0.794604 I nonamer 4+ 2 monomers
24 0.856347 1000 /4671 3% 3 x 2 dimers, identical to N = 4
26 0.788728 4% 1 pentagonal dipyramid + 4 dimers
28 0.816834 3% 2 pentagonal dipyramids + 2 dimers
30 0.788693 Disordered, non-optimal
32 0.856342 4000 /4671 < 1% 4 x 2 dimers, identical to N = 4
164x8 0.850267 Quasicrystal approximant [21]

which is consistent with regarding the 4 vertices of a Tetrahedron
as the 4 elements of the CI(2) Real Clifford Algebra,
isomorphic to the Quaternions, with graded strucure 1+2+1,
and so 4 tetrahedra as Cl(4x2) = CI(8).
From that point of view, the Large N Limit of 4N Tetra Clusters =
= Completion of Union of All 4N Tetra Clusters
would correspond to a generalized Hyperfinite 111 von Neumann factor
that gives a natural Algebraic Quantum Field Theory structure to E8 Physics.



spinor Growth Sequence

Frank Dodd (Tomy] Smith, Jr. - 2012

1 = Feal Numbers (basis = {41

2 = Compdex Mumbers C {basis = {1,it = (1) = half-spnors of ) Mnkowski
i

These half-spnars are the asis of the conwentional Fermionic Fock Space
Hyperfinite 111 won Meurnanh Factor Algetraic Quantum Reld Theory (ACFT)

4 = Quaternions Q {basis = {1,i,jkh = A& = halfspinors of JE) Confamal
J

K

WHICH CORRESFOMND TO TETRAHEDRA



I E

k K

WHICH CORRBESPOMD TO
Chen-Engel-Glotzer iy 1001 0536 ) DIMER FAIRS OF TETRAHEDRA

2M162) =28 =256 =4 x 64 = full sgnors of Ci{1&)

These are the basis of the uncon ventional generalization of

the Hyperfinite 111 won Meurmann Factor

that | use for Algetvaic Cuanturn Field Theory (AQET)

2M256/2) = 2428 = 3.4 x 10738 = full spinors of C256)

such a large nurmiber as 24128 is useful in describing

the inflaionary expansion of our universe

and the procuction of the [arde number of particles that itcontains,



The4-tetrahedra 2-dimer $ corresponding to CL(&)
haz 16 vetfices ih each basic cell. It talzes 16 ofthose cells to get enough vertices to
represent the 256 = 16x:216 elements of C1(E7:

TSSS
tTsee
TS e
tTseSe

The 8-tetrahedra 4-dimer ’ corresponding to Cle)xCllEy = Cl016)
has 32 verfices in each basic cell. It talkes 2045 ofthose cells to get enough verfices
to represent the 65536 = 32220045 = 256:256 elements of CICL16Y:

TS<LSLS ST ST

24¢SS S S

L. B B 5 R 5 5 3 2048 cells
The 822045 = 16384 tetrahedrm whose 65536 vertices represent C1016) form a
dense( 33,63 % ) packing of flat 3-dim space.

L
S
P F
A much less denge diamond lattice “le  in flat 3-dim space can be
formed from Pearce clusters. Combining Pearce structures with four 57-groups
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gives a 240-palytope made up of two 600-cells that describe the E& Lie algehra
which has 248 elements, 240 of which are root wectors.
What part of the very dense 65536-dim C1{16)
forms the very thin diamond lattice with 248-dim ES
whose symmetry describes a realistic physics model?



Az shown by graded structure, 248-dim E& 12 made up of
the brvector 120 of CI{16)

plus
a 128 CI(1a) half-spinor 8228 =64 +
1
16
120
560
1820
4368
8008
11440
1 1 12870
8 8 11440
28 28 8008
36 36 4368
70 x 70 = 1820

56 56 560

CI8) x CI(8) = CI(16)

Spinors: (8s:8si8cx8c)
(8s+8c) x (8s+8¢c) = *
(8sx8c+8cx8s)

so that ondy 1204125 = 245 of the 63536 elements of CI(16) are used for E5.



In fact, 1204128 = 248-dim ES can fit inside only one copy of 256-dim C1{8)
120=28 + 64 +

' |
1 EZHﬁﬁTﬂﬁfhlﬂ_:H 1

L #
1 F
" F.

E 4

1

L/

128 = 64 + 64

where the | scalar, 6 of 70 middle eletments, and 1 pzendoscalar are not used
and where the physical interpretation of the structureis naturally realistic
(E& fermuions in CI(8) odd part, ES bosons + spacetime in Cl(3) even part).

TheEZ grading 8 28 56 64 can be seen as

63
328 36 1

which az showm by
Futwig Campoamor-sturshergin Acta Physica Polomca B 41 (20100 53-77
can he contracted to SL0E) + HYY
where
AL =63 of 64 = 828 PoationMomentum combinations of 8-dim spacetime

H92 = Heizenberg Algebra with
gauge boson creationfanmihilation operators inthe even part 28 + 1 +
and
fenmion creationfanmibilation operators in the odd part 5+56 +

From the Clifford Algebra point of view.

The loose ES struciure sits inside less than 1 / 256
of the dense paclking of 256x256 = 65536-element C1{16).

What is the physical interpretation of all that “extra” space ?



Since 4-dim HyperDiamond and 3-dim Diamond and 2-dim Feynman
Checkerboard and 1-dim Line Segment lattices can be seen as
sublattices or projections of the 8-dim ES lattice structure

[ Note - Quasicrystals in 4 and 3 and 2 and 1 dimension can be seen as
irrational slices through the 8-dim ES lattice structure,

especially by slicing by the most irrational number, the Golden Ratio,
thus producing Fibonacci Quasicrystal structure ]

the physical interpretation of the vast “extra” space
covered by dense Large N 4N Tetra Packing
but not covered by loose Diamond Lattice Structure
will be discussed here in terms of E8 Lattice Structure.

Although the 240 root vectors of E8 symmetry are often shown with 30-fold
symmetry as in the left image below from Bathsheba Grossman’s web site

ES8 can also be seen to have 12-fold (center) and 10-fold (right) symmetries as can
be seen by rotating Bathsheba Grossman’s 3-dim glass E8 sculptures.

Such 12-fold symmetry is also characteristic of Tetra/Quasicrystal Packing as
discussed by Haji-Akbaril, Engel, Keys, Zheng, Petschek, Palffy-Muhoray, and
Glotzer in arXiv 1012.5138 where they describe “... A quasicrystal with packing
fraction ¢ = 0.8324 obtained by first equilibrating an initially disordered fluid of
13824 hard tetrahedra using Monte Carlo simulation and subsequent numerical
compression ...” and say “... The images show ... opaque and translucent views of
two rotated narrow slices (¢)-(d). The white overlay in (d) shows the distinctive
twelve-fold symmetry of the dodecagonal quasicrystal. ...



494944
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... Corrugated layers with normals along z are apparent in (c). The colouring of
tetrahedra is based on orientation. ... By compressing a crystalline approximant of
the quasicrystal, the highest packing fraction we obtain is ¢ = 0.8503. ...

Aside from studies of packing,

hard tetrahedra have been used to model the structure of water. ...”.

Just as water is the medium in which the structures of life live in Earth’s oceans,
the dense tetrahedra of the Large N 4N Tetra Packing
are the active vacuum/medium
necessary for
Quantum Phenomena in the thin Lattice of E§ HyperDiamond Physics.

As Schroer said in hep-th/9908021, in any interacting system "... any compactly
localized operator applied to the vacuum generates clouds of pairs of particle/
antiparticles ...".
The source of those clouds of pairs of particle/antiparticles is the active
vacuum/medium of the dense Large N 4N Tetra Packing in which lives the
thin Lattice of E§ HyperDiamond Physics.






Figure 1. Palladium clusters fully loaded with hydrogen.
(a) Pdy47Ha00, I, symmetry; (b) Pdi47H 64, Op symmetry.

in terms of the Fuller Jitterbug Transformation




Pd D-D Fusion and Jitterbug Structure

Frank Dodd (Tony) Smith, Jr. - 2012

Clusters of Palladium atoms (also clusters of atoms of Nickel and similar elements)
have two basic structures:
Icosahedral and Cuboctahedral
| - Icosahedon <-> Cuboctahedron Jitterbug Transformation
2 - Palladium clusters with absorbed Deuterium (PdDx) have two states:
Icosahedral with Tetrahedral absorption sites
Cuboctahedral with Octahedral absorption sites
3 - Tetrahedral Symmetric Condensation (TSC) in PdDx produces Fusion.
4 - Icosahedra TSC Fusion Triggers Jitterbug to Cuboctahedra.
5 - Cuboctahedra Jitterbug back to Icosahedra and reload TSC sites.

6 - Repeat the Cycle:
TSC Fusion

7N

Jitterbug/Reload back ‘ Jitterbug to
to Icosahedra Cuboctahedra



Pd/N1 Clusters for D/H TSC Jlitterbug Fusion

Frank Diodd (Tong Sraith Jr. - 2012

vLAra 12090007

Clusters of Palladiim atoms (also clusters of atoms of Mickel and sirilar elements)
hawe two basic structures:

Icozahedral and Cuboctahedral
1 - Icosahedon <-» Cuboctahedron Jitterbug Transformation
24 - Pd/Md clusters with abzorbed Deuterium or Hydrogen have two states:
Icozahedral wath Tetrahedrmal abzorption sites
Cuboctahedral wath Octahedral absorption sites
3 - Tetrahedral Symmetric Condensation (TaC) in PdDx produces Fusion.
4 - Icozahedra ToC Fusion Triggers Jitterbug to Cuboctahedra.
5 - Cuboctahedm Jitterbug back to Icosahedra and reload TaC ates.
6 - Fepeat the Cycle:
TSC Fusion

Jitterbug/Reload back ‘ Jitterbug to
to Icosahedra Cuboctahedra












147-atom Pd clusters have diameter about 1.56 nm
according o 2003 Gottingen dissertation

of Mehammed A . M. Shtaya-Sulieman at
http-fiwebdoc.sub.gwdg.de/diss/2004/shtaya-suleiman/

1.5 nm Pd clusters have been produced at Sandia National Laboratories

and University of New Mexico Center for Micro-Engineered Materials

according to a Journal of Catalysis article

“Facile, surfactant-free synthesis of Pd nanoparticles for heterogeneous catalysts"
at

hittpfwww. flintbox. com/publicfiledownload/2871/2011-038%205cience:200irect
S20Article

by Patrick D. Burton, Timothy J. Boyle, and Abhaya K. Datye.

| would like to see an experiment in which
1.5 nm Pd nanoparticle clusters from Sandia / U. New Mexico

are immersed in Deuterium to see whether or not TSC fusion takes place.



n = number of shells
N = number of Pd atom vertices
d = diameter of icosahedral configuration in nm
C = number of cells in icosahedral phase
CT = number of tetrahedral cells in icosahedral phase
CO = number of octahedral cells in icosahedral phase

=

(a8
0
I

CT + CO

]

[
=
[
w-d
o]
1

+ 0
icosahedral nﬂuhaﬂtahedral

cuboctahedral

ubo



n N di{icosa)(nm)

i

561 2.4 12 stages of Jitterbug between
icosa (top left) and cubo (bottom right):

At the 5=-shell level the Jitterbug
transformation is harder to do than at lower levels.

Also, as the shell level and number of atoms increases
and the configurations become larger
the icosahedral phase becomes less stable.
& 923 Z2.88
7 1415 3.33
8 2057 3.77
9 2869 4.21
10 3871 4.65

11 5083 .09

i

12 6525 5.3

L



Alato Talzahashi has developed a Tetrmhedml Symumetnic Condensate (T5C) model
for fusion D4+D+D+D -= 8B e and H+H+H+H -= 4 He in Pd and Mi atomic clusters.

This paper describes the geometry of PAd/Mi atonic clusters and

how it enables TSC fusion of D/H wathin the PdMh clusters.

Thebasic ToC structure 12 a halfficosahedron wath 10 approzitmate tetrahedra

and approzimate octahedron. The tetrahedra and octahedra are approzimate
because they do not fit together exzactly wathun Pdd1 atormic clusters because they
trugt be slightly deformed from eszactly regular tetrahedra and octahedm in order
to fit together in our physical flat 3-dimensional space.

Dretails of the defonmation are being studied by Klee [rwin and his coworkers
Fang Fang, Julio Kovacs, and Garrett Sadler. Discussion wath them led to theideas
dezcrtibed in this paper

The wertices of the half4cozahedron and octahedron are positions of Pd/M atoms.
Az tothe half4cosahedron tetrahedml cellz (images adapted from Wikipedia):

The central cell marzed ToC 15 the cell 1in which the TSC fusion reaction tales
place at the end of the TSC process. The 3 cells matked DVH initially (at the
beginming of the TSC process) contain 3 ofthed Dor 4 H nucle for TEC fusion
The 3 pairs of cells marked e contain the electrons for those 3 DvH nucler.

The octahedral cell marked DvH e is located in the atomic cluster directly above
the ToC cell such that the THC top face coincides with the bottom face of the
octahedron containing the 4th of the 4 DvH nuclel for THC fusion and itz electron.

In T 5C fusion the 4 D/H nuclei, Coulomb-shielded by their electron clouds,
condense at the center of the TSC cell where their fusion produces 8 Be / 4 He.
Theicosahedral state at the beginming of the TaC process

iz the stable ground state for the Pd/M cluster

When the TSC fusion energy is released, it drives the PdMh cluster state



by a Iitterbug transformation to an expanded cuboctahedrml state.
Az Buclrinster Fuller showed (Symerzetics Macmillan 1975, 1982)

a cuboctahedron 1smade up of 8 tetrahedral and 6 half-octahedral cells.

mince cuboctahedra and octahedra tile flat 3-space, the cells are eszactly regular
Jitterbug expansions of the approzimate tetrahedm and octahedra of the ground-
state icosahedral THC cluster Mote that 2 of theicosahedral tetrahedra correspond
by Jittetbug to one of the cuboctahedral half-octahedra, [nthe image below
{adapted from Wikipedia)

(L

The old TS5C fusion cell (matlked red ( THCY) becomes the new TaC fusion cell
(marked magenta TEC) remmaining unchanged in itz function.

Its adjoiing 3 half-octahedral cells bnng in 3 new DVH fuaon fuel nucle along
wath their cotresponding 3 electrons (marlzed magenta TvH and e),

which 3 electrons spread into empty cells (marked red (DVHY) that indtially
contained 3 of the DVH nuclel that fuelled the indtial TEC fusion reaction.

A dth new DVH fuel nucleus and its electron (marked magenta TvH and e)
move into the octahedron shanng a face with the THC fusion cell.

After the energy of the first TSC fusion dissipates, the cluster falls back mio
the icosahedral ground state for the next round of TSC fusion cycle.



What is the overall structure of the Pd/Ni clusters 7

There are two basc structures that are Iitterbug Transformes of each other:

Icosahedral and Cuboctahedral
From vimeo com/2766259% by Van Liang (L2EY L) Augnst 2011 7.

[cosahedral vertices Cuboctahedral

1241 =13
47413 =55
07455 = 147 s "

How many TSC fusion sites are in a Pd/Ni cluster ?
A THC fusion site has (1cosahedral phase) a half4cosahedron plus an octahedron,

The 13-atom Pd/Mi cluster has a full icosahedron (two halficosahedra) but does
not have the necessary octahedron and soi1snota ToC Fusion Cluster,

The 55-atom Pd/Mi cluster has a full icosahedron (two halficosahedra) and
two octahedra to forrm 2 TRC fusion sites, soit1sa TRC Fusion Cluster of order 2

The 147 -atom Pd/M cluster has the 2 TSC fusion sites of the 55-atom TSC cluster
plus 12 more halficosahedra in its outer shells along wath octahedra for each,
so itisa ToC Fusion Cluster of order 14,



How do the Icosahedral Clusters grow to 147 atoms ?
Enc s Lord, &lan L. Mackasy; and 5. Fanganathan saym
"Hew Geormetries for Hew Mhterials" (Carbndze 2008):
"... The Waclkay icosahedron iz obtained by pacling tetrahedra and octahedra
around an icosahedron [ 12 vertices]..
ifan octahedron iz placed on every face ofanicosahedron, the angular gap
between neighboring octahedta can be closed by avety snall defortnation, to bring
theminto fice contact [12 + 20 =x(6-30/2 =42 vertices]...

... The concaveregions of the resulting polvhedron can
be filled by five-nngs of tetrahedra [42 + 12 =54 wertices] ...

... The 34-atom Maclkay cluster . [tnangles: dark = octahedmm; light =tetrahedm]. .
The process can be contitued | [with octahedra on each of the 1255 = a0 outer cell
faces of 5-rings thus adding 60 (272 + 1/3) = &0 vertices and creating

12 T 8C structures similar to half-icosahedra at the 12 vertices of the cluster.
Thiz also creates concave places for 30 pairs of tetrahedra adding no vertices

plus 12 tetra-5-nngs adding 12 vertices for a total of 54+&0+12 = 146 vettices.

The 146-atom cluster has 12+2 = 14 TSC sites]. ..".



Lord etal use 12, 34, and 144 atoms for Iackay clusters
while Liang uses 13, 55, and 147 atoms.
The difference1s whether or not the center vettex 15 counted, that 15,
not 2o much a real physical difference but a difference in math convention.

What about more than 147 atoms 7
Az morelayers are added, the deformations of tetrahedra and octahedra acoumulate
and eventually destabilize the sttuctures necessary for the ToC fusion process,
The nest MWaclay cluster heyond 147 atotns has 147+162 = 309 atoms,
and 1t 15 my guess that 147 atoms is optimal for T SC fusion:
55 atom chusters have only 2 TSC sitesw hile 147 atom clusters have 2+12 =14
and
309 {and larger) atom clusters may not he sufficienily stable.

Therefore, in a 147 -atom Pd/dL cluster

each full set of TSC fusion events can consume 14x4 = 56 D/H nuclei.

How many D/H atoms can live in a 147-atom Pd/Ni cluster ?
F. Cabvoand & Carre sayin Nanotec hnologsy 1T (2006) 1292-1209

"Siructural transiions and stabilization of palladium nanoparieles upon hydrogenation™:

"... Cuboctahedm . [and]... icosahedra .. contain exactly the same number of
atoms. ... In the case of .. the 147-atom Pd cluster . the favoured structure in the
pure metal is the three-layer icosahedron.

(a)

Figure 1. Palladium clusters fully loaded with hydrogen.
(a) PdygyHag, Iy symmetry; (b} PdyyHg, Oy symmetry. o
since the minimum full load for Icoza or Cubocta Pd/Mh 147 -atom clusters
15 164 IvH atoms, no more than 3 cycles of full TaC fusion
(each conauning 56 DVH maclel) can occur wathout replend shiment of DV/H from the
aurroundings of the clusters (such as immersion of the dusters in D/H gas),



aM Electron center  4DITSC Condensation Reactions

Electron
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Are = 4x2.8 fm

2) Minimum TSC
reaches strong interaction

range for fusion

L ]
He
Deuteron 4) Break up to two *He's via
= & complex final states; 0.04-5MeV a

15 fm
‘ 3) 8Be* formation (PEF = 12) ‘




Electron center; (&)= (ef + e|}2

{a) D atom (stable) et of sosonized

Bosonized electron . elecima
canter torus for /I For (af + &)
(c)4DITSC (life time about 60 =)

73 pm
(b) Dz molecule (stable): W = (2424 Y12W wm(rar) W un(re) + W eofras) W no{m)]X s(31,52)



Pd D-D Jitterbug Fusion:
Mechanical Analogy




Thetriangle faces of the Icosahedron/Cuboctahedron arerotated by a Golden Fatio

(irmages adapted fror Geore trical Frostration by Sadoc and Dbsserd (Carnbridze 2006))

angle defined by

liding Icosahedron vertices onthe edges ofa arcumscnbing Octahedron
from points dividing edoes into Golden Fatio segments

to points dividing edges into two equal segments

g0 that the Octahedron then circumscnbes a Cuboctahedron.

[fthe edgelengths of the [cosahedron/Cuboctahedron are kept the same
then the Octahedron surrounding the Cuboctahedron wall be an esgpansion
of the Octahedron surrounding the [cosahedron.

Just azin the choice of a Cuboctahedron square diagonal to be compressed,
thereare two ways in which the edge could be divided into Golden Eatio segments,
corresponding to the two posaible orientations of an [cosahedron

Choice of Golden Fatio segments for one edge forces (by requinng conastency)
the choices for all other edges.

The wolutme expansion ofthe Jitterthug Transformation

from Icosahedron (unit edge) to Cuboctahedron (unit edge) 1

[coshedron volume = (3/12) ( 3+ sgqrifs) ) = 2181659400
Cuboctahedron wolume = (563 sqridd) = 2. 35702124

[cosahedron/Cuboctahedron volume mmtio = 019256147047

CuboctahedroteTcosahedron wolutne tatio = 1. 0803630254



20 exact tetrahedra wdume = 20 x {sorti) A2 ) = 2.357 = cuboctahedon volume
and

20 exact tetrahedra do not rmake an exact icosahedion in flat =dim space

fimage frar Lord et al)
but hawve gape totalling 1.54 steradans (1.54 /4 pi=154 257 = 1225 %)
50

the 20-exacttetrahedron stage of the Jittertug is NOT an exactunit-edge icosahedron.

8 of the 20 tetrahedra are Golden Ratio rotated like the red one shown abowe.
12 af the 20 tetrahedra are transformed into half-half-octahedra.

cutoctahedon = 8 tetrahedra + 6 half-octahedra =

=8x (sgtiZ) M2 +6x2x (sgtiZ) M2 ) =

= (280 H1) x sotid) = Ssgti) /3

Since the wlume of an octahedon is that of 4 tetrahedra image form maemaicavisoales.com)

the wolume of one exact (Cyan-type) tetrahedron in the Jittertbug is the same
as the wolume of the half-half-octahedron into which it is ransformed.



Exact same
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Green dots inidicate the 4 central exterior faces of the 4 icosahedra of the 57 -group:

Exterior Half-lcosahdron

O

to bottom face













Arrows indicate same faces in 57 -group images from different points of view.




Arrow s indicate same faces in 57 -group images from different points of view .
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IFA, Adinkra, Llull, ES and Physics

Frank Dodd (Tony) Smith, Jr. - 2011 - [ Ivkrcorme nts within quoted material are in red ]

IFA
At least az far baclk az 12,000 years agao, & ficans had developed IFA Oracle
diwination bazed onthe square of 16 = loxlo=256= 2"
corresponding to the vettices of an 3-dimensional hypercube
and to the hinary 2-choice Clifford algebra CI{s) and
so to related ones such as Cl(axCl(E) = Cl{16).
One [FA way to choose amnong the 276 possihilities 12 10 cast an Opele Chain
[ image from Folkeuba com web site )

"- ﬂ Q— -

of & chells that when cast can land either up or down

mince the number of sub-hypercubes inan 5-dimenaional hypercube
12 6,561 =31x31 =373,
the [FA Oracle has M==5 ternary 3-sttucture as well as hinary 2-structure:

Mo 24 S

f] 1

1 & 5

£ 4 =232 9 = 3%3

3 g 27

4 16 = 4u4 8l = 9x9

5 32 243

& 04 = BiB F29 = EindY

Fi 128 2187

2 £56 = 16xle B561 = 818l

Azancient African games such az Owarl show, binary 2- sttucture cotresponds to
static states and ternary 3- structure corresponds to dynamic states.
IMathematically, using binary 2-choice static states to define dynarmics on 3 temary
neighbor states produces the 256 elements of Elementary Cellular Automata,



“.. Adinkra ..
Adinlra are wisual fonms that | integrate strildng aesthetic powet, evocative
mathematical structures, and philosophical conceptions .. against the baclground
of the cosmos. This cosmic framework 12 suggested by the Adinlora symbol Gye
Myame ... meaning . “This great panorarna of creation dates bacl to titme
irmmemonal, no one lives who sawits beginning and no one will live to see itz end,
exzcept Myame [ = God |, .7
smmilarities between Classical Andinlaa and the mathematical technology .. are ..
developed by James Gates and IWlichael Faux .. to model relationships between
fundamental physical structures of the universe. ..”. { quote from The Crford
Encyelopedia of African Thought, Vol 1, by F. Abiola Irele and Bindun Jevifo )

The A frican Adinlora chatacter Gye Myame looks like an Opele Chain

and also

x} L
‘1."::;

AN
looks likethe Chinese character meating Law i;

._i

}: :;:&=; F‘)=ﬂ)

The Chinese character’s pronuncdation FA was probably introduced into Wandarin
after 1000 AD. Itis possible that the sirmlanty of the Chinese pronuncation FA



and the Afhcan FA iz a result of Afncan influence on China through contact by
Chinese ocean vovages around 1000 AD, and the role of [FA as Divination Law

Llull
Mear the end of the 13th century, Fatmon Llull of hallorea studied the 16
possibilities of IFA ( inthe Arabic form of the [lm al Raml ) and realized that they
had a Fundamental Orgamzational Principle that he summanized ina Wheel
Diagram with 16 vettices connected to each other by 120 lines.

[fthe 16 vertices represented a 16-dimensional wector space, then the 120 lines
connecting pairs of vectors represented 120-dimensional De bivectors of rotations
inthat 16-dimensional vector space. That total geometty 12 described by

the Feal Clifford Algebra CIf16) wath 16-dim wector space.

mome Llullian 1deas seem to be encoded in Tarot, which was developed roughly
contemnporaneously with Llull, and whose cards correspond to

the 7a-dimensional E6 Liealgebm.

ES
The 120 D& tiwvectors combine with 128 CI{ 165 hal f-spinors to produce E8.
In 2007, Garrett Lia used the 245-dim ES Lie algebraas the basis for a Physics
Ivlodel, but hus model hasbeen shown to have techmical favwes.
Howewer,
it iz posahble (as outlined in thiz papet) to construct a realistic E8 Phyaics Model
which iz free of such technical flaws.



M =4 ofreal Clifford Algebra CI(8) with 28-dim grade 2 = Spind &)

and graded structure 1 + 8+ 28+ 26 +T0+ 56+ 28+ 5 + 1

with 275 = 256 elements and

st 2560 = 16-dim spinors = 8-dirn +half-spinors and &-dim -hal f-spinors

The 5= 16x16 = 156 elements of CI(&) cotrespond directly to:
the 256 vertices of an &-dim hypercube,

the 256 Qdy of IFA Divination;

the 256 fundamental Cellular Automata.

245 ofthe 256 correspond directly to the 245 genemtors of the EE Lie algebra
and the physical elements of my E& physics model.

240 of the 256 correspond directly to the 240 F.oot Vectors of E8.

Here are some images showing some details of those correspondences:
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The 256 Fundamental Cellular Automata
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8 MI*Ncubic Adinkra graph

have the same graded structure as the CI{8) real Clifford algebra

and the §-dimensional hypercube and the N
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120
560
1820
4368
8008
11440
1 1 12870
8 8 11440
28 28 8008
56 56 4368
70 x 70 = 1820

Ci8) x CI8) = Cle)

Spinors: (8sx8s+8cxBe)

(8s+8c) x (8s+8¢c) = +
(8s:x8c+8cx8s)



(Gates and co-authors Faux and Hubsch in arxiv 0904 4719 [hep-th] said:

* ... A two-dimensional on-shell model under a compactification produces a one-
dimensional off-shell model. ... An off-shell model in one bosonic dimension
identifiable as the worldline, with N = 8 supersymmetry ... is the lowest N-
extended supersymmetry where the minimal supermultiplet 1s .. unique in having
eight bosons and eight fermions, transformed into each other by _.

Spin(8), and ... its Z2-extension, Pin(8) ...

the Pin(8) / Spin(8) = Z2 reflections swap the two spinors of Spin(8): 8s <--= Bc,
and are the Z2 part of the ... umque triality ... 53 outer automorphism of Spin(8). ...
[actson]..8v .. 8s . 8c ..

... relevant subgroup chams of Spin(8) __ [ include ]...

Spin( &)
Rg =8,
R.:, =: El‘
Ry =8,
Spin{6 )= Spin2)
-'i E 41’_ e T
iﬂa 12 &1, Teinl2)=UL1)
—1 A", \
~ Spin(2,4) = SU(2,2
Spin(6) g
43 4* ] ; :
(EE-E 1)@ 1 Spin{4) = Spin{2) = Spin(3)= Spin(3)x Spin(2)
EEYT Il;:b,z',,laujﬂ.zj_]
: 3.1 1.3 1,10- (1.1]
Spin(f)= SU7{4] fz*:z_._ﬂ &, .15] iB] (1,1)-2 6 (1,1)4
alI(4) contains STI(3) \ Spin{3)= SU{2)
CP2 = 5U(3) F U(2) Spin(4) = &% = Spin(3)= Spin(3)= Z§
(2,2), @ (2,2)_
}'3. 1%.:. F (13w (113l 1o
2.2 _@ (2,9),

apmy1,3) acts on M4
Mukowslk Space Tune



248 E8 =120 D8 & 128 D8 Half Spinor

Did coninime U2
U{2,2) = Spin(24)
Conformal Gravity

4
28 D4’

D4 contains U{4)
L {4) contains SU{3)

P 1] P i
(8v, 8v) o S v
M4 x CP2

CP2=5U(3) /U(2)
U(2) = 5U2) x U()

Lagrangian: I

(8s,8s)

{ mu, g, gug, bug,
e, rdg, gdg, bdg }

( 8c, 8c)
{ nm, ruq, gug, bug,
“e, riq, gdq, bdg }

Cenerations;

Origin Destination
1 M4 —» M4

M4 —» CP1
CPI —» MAd

¥

3 CPI —» CP2

soveece lerm + fermion terin

KK spacetinne

Higgs-Mayer:

L1 E = N x CF2

K obayns bi-Homizu: ;
Tuxores 11.7.  Aimowe dn Theoeesn 115 that § adwuls o snabipoard

mi gk that | o= | 4+ m (direel sum) end sd [Sim) = om, mde
mil () is the adpind represeatation of J in I, The .
(1) There 12 4 1:1 n;nwpu:fmr bwern Hhe 1ol g.lr K-anparrend
consections in I and the pof of lnear magingr Aol mo—= g nach 18
Afad [ FIXY = ad ([ IMALLE)Y)  Jfor Xem and jo;
ihe carrenpondemie is piven ma Thoorem 1 1.5 by
WXy fry
ALY = L .-Ir ¥ II-
' AX) i Xem.
{(2) The cwrpalars fovm £F of the K-invariant commection definnd by A,
satigihes dbe folloatng condition
2, (5, F) = [AalX), ALT)] = ALLX YLD = ALY, 1)
Jor X, ¥ am,

The Higgs and the T-quark form a system in which
the Higes is effectivelr a T-guark condensate.



C1(0,8) Matrices

1
23
56

ce &

-ililm

Tai el
" “u '-_.....

_.'- . .-

.
N
.- .

For odd dimensions, the additional generator (8 generalzation of ' ) is
Fyvet = (07 [ Ta
The Diras maltrces 'I.-HI!-F" CAMDES ANT-D0-MMutalon
retation [0 =TT = 28,

The abewve definition correspands to the so-cales “chiral bas's,”
where Dirac matrices ane block anti- ciagonal.
Other bases ane possible, and are related o the chiral basis by rotations

The Dirac matrices generate Euclidesn Cliffiond sigebra

o diied from:

Dirgc Matrioes in Migher Dimensions™ from The Wolfran Demonstirations Project
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Here 1s how the 8 grade-1 elements fit among all 16x16 = 256 elements of CI(8):

blue  green  red

up up up electron
quark  quark quark
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The correspondence between M4xCP2 spacetime and fermions 1s due to Triality.

A
4l



In addition to the 16x16 = 256 element array shown above arranged in binary
number order (similar to the Fu Xi ordering of the I Ching),

the 256 elements can also be arranged according to their Clifford Algebra graded
strucure, and here is how the 8 grade-1 elements fit that way:

1
E

8 +20 +56 +64 +56 +28 + 8

7-grading of 248-dim E8

The colored elements are the 248 of the 256 that correspond to EB.



Trality makes the correspondence of CL(8) with E8 consistent with physics.
Here 15 my current (somewhat conjectural) view of how that works:

The 8 of ES8 represents the primary covariant component of 8 fermion particles
in 8-dim spacetime, and

the grade-1 8 of C1(8) represents the 8-dim spacetime vector space,

which is OK by Triality between 8v and 8s;

The © of E8 represents the primary covariant component of 8 fermion anti-particles
in 8-dim spacetime, and

the grade-7 8 of CI(8) represents the 8-dim pseudovectors,

which is OK by Triality between 8v and 8c;

The 56 of ES8 represents 7 of the § covanant components of 8 fermion particles

in 8-dim spacetime, and

the grade-3 56 of CI(8) represents the 8-dim spacetime vector space acted on by
the bivector spacetime transformations from the pnmary component to the other 7
covanant components of fermion particles in 8-dim spacetime,

which is OK by Triality between 8v and 8s;

The =0 of ES8 represents 7 of the 8§ covarniant components of 8 fermion anti-particles
in 8-dim spacetime, and

the grade-5 56 of CI{8) represents the 8-dim spacetime pseudovector space acted
on by dual of the transformations described with respect to 56,

which 1s OK by Triality between 8v and 8c;

The 64 of ES8 represents 8v x 8v of B-dim spacetime, and
the grade-4 70 of C1(8) contains 64 elements 8s x 8¢,
which 1s OK by Tniality between 8v and 8s and 8c;

The remaining 6 = 70 - 64 of grade-4 and 1 grade-0 and 1 grade-8 of C1(8) are,
as indicated in the above chart, not included i ES.



The 8 elements of the C1(8) grading that are not directly included in E8 are:

[

1 ﬂfﬂﬂﬂﬂ—ﬂ] + 1 LR |

3in gradeq - € 5712 -¢ 1345 ¢ 6123 17100 00011101 porais

| |

‘ H %]
rA ~J

3 in grade-4 +e 6728 +e 3468 +e 4578 1o 11100010 10101100 11011000

+¢ 12345678 L

1 of grade-8

They can be mterpreted as 8 of the 16 components of
the CI(8) primitive idempotent f=
= (12} 1+e 1248)(1/2)( 1 +e 2358)(1/2) 1 +e 3468 ) (1/2)(1+e 4578 )=
=(1/16)(1 -e 5712-e 1345-e 6123
-e 4671 -e 7234 -e 2456 -e_3567
+e 2358 +e 1248 +e 5618 +e 7138
+e 6728 +e 3468 +e 4578 +eJ)

which 8§ components correspond to the 4-dim M4 physical spacetime part
of the 8-dim M4 x CP2 Kaluza-Klein spacetime of E8 physics.



Physics: Real Boundary - Quantum Bulk

Frank Dodd (Tony) Smith, Jr. - 2011

Brian Greene in his book “The Hidden Reality” (Knopf 2011) describes
*_.. an explicit link between physics taking place in a region ..

Bulk Physics

... and physics taking place on that region’s boundary ... an explicit realization of
holography. That's the basic idea. ..".
Brian Greene chooses to identify the Boundary-bulk physics as:

Boundary - Quantum Field Theory - ©... four-dimensional supersymmetric

conformally invariant quantum field theory .7
Bulk - Superstring Theory - ©... ten-dimensional sinng theory on AdS5x55 .7

On the other hand. I do not think that conventional supersymmetry 1s realistic,
s0 I reject Brian Greene’s choices for Bulk - Boundary physics and propose:
Real Boundary - therr Shulov Boundaries - E8 Real Lagrangian Structure

Quantum Bulk - Bounded Complex Domains - H248 Quantum Structure



Real Boundary E8 Lagrangian
Lagrangian: ]-

o terim + fermmion term

KK spacetime
8 Fundamental Fermion Particles (generations 2 and 3 emerge at low energies)
are represented by a copy of the 8-real-dimensional Shilov Boundary EP1 x 57
of the B-complex-dimensional Complex Bounded Domain that
corresponds to the 16-real-dimensional Symmetric Space Spin(10) / Spmn(8)xU(1)
that by Tnality represents 5s and &c half-spinors as well as 8v of 8-dim Spacetime.
Each of 8p Particles has Scp components for a total of SpxScp = 64.

8 Fundamental Fermion AntiParticles (generations 2 and 3 emerge at low
energies) are represented by a copy of the 8-real-dimensional Shilov Boundary
RP1 x 57 of the 8-complex-dimensional Complex Bounded Domain that
corresponds to the 16-real-dimensional Symmetric Space Spin{10) / Spn(8)xU{1)
that by Tnaht_l,r represents Sc and 8s half-spinors as well as 8v of 8-dim Spacetime.
Each of 5p AntiParticles has Scp components for a total of SpxScp = 64.

8-dimensional Spacetime (reduces to M4 x CP2 Kaluza Klein at low energies)

1s a copy of the 8-real-dimensional Shilov Boundary RP1 x 57

of the B-complex-dimensional Complex Bounded Domain that

corresponds to the 16-real-dimensional Symmetric Space Spin(10) / Spmn(8)xU(1).
There are 8px&m = 64 combinations of 8pPosition/SmMomentum.

uses 16 of the = generators
of a copy of Spin(8).
Standard Model Term gets SU(3) from 16 of the ’8 generators of a copy of Spin(8)
and SU{2)xU(1) from the local symmetry of the CP2 of Kaluza-Klein.

These Real Components of the Lagrangian combine to form a copy of
248-real-dim E8 = 120-real-dim D8 + 128-real-dim D8 half-spinor:

120-dim D8 = 128 half-spinor of D8 =
= Bpacetime 64 = Particle 64
+ + AntiParticle &4
+ Standard Model 28

13



Quantum Bulk H248 Structure

The Complex CQuantum Bulk has twice the real dimensionality

of its Eeal Lagrangian Boundary, so look at a second copy of ES.

EE can be contracted to D8 = S5pin(16) and then further contracted to A7 = SU(8)
leading to the structure

H248 = SU(8) +h_02

h 92 is a 185-dimensional Heisenberg Lie algebra
for 02 sets of creation-annihilation operators:

64 Fermion Particle Creators + 64 Fermion AntiParticle Creators
+ 28 Standard Model Boson Creators

plus
1 central Heisenberg Algebra element

The 63 generators of SU(S) plus the 1 central Heisenberg Algebra element
represent the Spx8m PosiionMomentum combinations of 8-dim Spacetime.

H248 lives in the Quantum Bulk has graded structure
+ 64 + (1+63) + 64 + 28
and

when combined with the Lagrangian E8 with graded structure

8+ 0+56+064+50+28+8
gIves

a Quantum Theory that 1s equivalent to Path Integral Quantization of the
Lagrangman Theory.

not give a realistic quantum theory, but a generalized 111 hyperfinite II1 von
Neumann factor algebra does give a realistic Algebraic Quantum Field Theory.
Miklos Rede1 1n Studies mn the History and Philosophy of Modemn Physics 27
(1996) 493-510 said: ~... John von Neumann ... [ said that ]... Hilbert space
vectors ... represent the physical states ... redundantly ..

1f we wish to gneralize the lattice of all linear closed subspaces from a Euclidean
space to infinitely many dimensions,

then one does not obtain Hilbert space _.. case loo,

but

... case [I1 . a type IT1 (factor) von Neumann algebra ...~



Cl(16) Fundamental Quantum Structure
of Nested Real Clifford Algebras:

Start with Empty Set =0

1 = CI(0)
\ 1 = CI(CI(0))
.\ = CI(CI(1)) = CI(CI(CL(0)))

1 +\\ +6+ 4 + 1 = Cl(4) = CI(C1(2)) = CICI(CI(CI(0))))

I +16+ 120+ ... =Cl(16) =CL(Cl(4)) = CI(CI(CI{CI(CL{O))
\
1 +65,536 + ... = Cl(65,536) = CI(CI(16)) =
(by Real Clifford Algebra 8-Periodicity) = CI1(16) x...(16 times)...x CI(16)

John von Neumann said (sec “Why John von Neumann did not Like the Hilbert Space
Formalism of Quantum Mechanics (and What he Liked Instead)” by Miklos Redei
in Studies in the History and Philosophy of Modern Physics 27 (1996) 493-510):
“... 1if we wish to generalize the lattice of all linear closed subspaces
from a Euclidean space to infinitely many dimensions,
then one does not obtain Hilbert space ... our “case I infinity™ ...

bl

but that configuration, which Murray and I called “case 1117 ...”.

Completion of the Union of All Finite Tensor Products of C1(16) with itself
gives a generalized Hyperfinite 111 von Neumann Factor
that in turn gives a realistic Algebraic Quantum Field Theory (AQEFT).

Since CI(16) 1s the Fundamental Building Block of a realistic AQFT with the
structure of a generalized Hyperfinite IT1 von Neumann Factor,

in order to understand how realistic AQFT works in detail,
we must understand the Geometric Structure of CI(16).

18



spinor Growth Sequence

Frank Dodd (Tomy] Smith, Jr. - 2012

1 = Feal Numbers (basis = {41

2 = Compdex Mumbers C {basis = {1,it = (1) = half-spnors of ) Mnkowski
i

These half-spnars are the asis of the conwentional Fermionic Fock Space
Hyperfinite 111 won Meurnanh Factor Algetraic Quantum Reld Theory (ACFT)

4 = Quaternions Q {basis = {1,i,jkh = A& = halfspinors of JE) Confamal
J

K

WHICH CORRESFOMND TO TETRAHEDRA



I E

k K

WHICH CORRBESPOMD TO
Chen-Engel-Glotzer iy 1001 0536 ) DIMER FAIRS OF TETRAHEDRA

2M162) =28 =256 =4 x 64 = full sgnors of Ci{1&)

These are the basis of the uncon ventional generalization of

the Hyperfinite 111 won Meurmann Factor

that | use for Algetvaic Cuanturn Field Theory (AQET)

2M256/2) = 2428 = 3.4 x 10738 = full spinors of C256)

such a large nurmiber as 24128 is useful in describing

the inflaionary expansion of our universe

and the procuction of the [arde number of particles that itcontains,



CI(16) has 2716 = 65,536 elements with graded structure
1
16

120
560
1820
4368
8008
11440
12870
11440
8008
4368
1820
560
120
16
1

The 16-dim grade-1 Vectors of CI(16) are D8 = Spin(16) Vectors
that are acted upon by the 120-dim grade-2 Bivectors of C1(16)
which form the D8 = Spin(16) Lie algebra.

CI1(16) has, in addition to its 16-dim D8 Vector and 120-dim D8 Bivector
bosonic commutator structure, a fermionic anticommutator structure
related to 1ts sqrt(65,536) = 256-dim spinors

which reduce to 128-dim D8 +half-spinors plus 128-dim D8 -half-spinors.

Pierre Ramond in hep-th/0112261 said:

“... the coset F4 / SO(9) ... 1s the sixteen-dimensional Cayley projective plane ...
| represented by |... the SO(9) spinor operators | which | satisfy Bose-like
commutation relations ... Curiously,

if ...[ the scalar and spinor 16 of F4 are both |... anticommuting,

the F4 algebra 1s still satisfied ...”.

The same reasoning applies to other exceptional groups that

have octonionic structure and spinor component parts, including:

E6 =D5 + U(1) + 32-dim full spinor of D5

and

E® = D8 + 128-dim half-spinor of DS.
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The Maximal Lie Algebra Geometric Structure of CI(16) is

248-dim E8 = 120-dim D8 Spin(16) + 128-dim D8 half-spinor

E8 has a Thomas Larsson 7-grading 8 + 75 + 56 + 64 + 56 + 28 + ¥
with

odd part 8 + 56 + 56 + 8

128-dim D8 half-spinor = 64s + 64¢

because

E8 /D8 =E8/ Spin(16) 1s a rank 8 symmetric space space of Type EVIII
with 248 - 120 = 128-dimensions, the octoctonionic projective plane (OxO)P2
that corresponds to a CI(16) half-spinor representation of Spin(16) = D8

even part /= + 64 + 28

120-dim D8 = + 64-dim (A7+1) + 28-dim D

because

D8/ 14 x D4 =80(16)/ X 50(8) 1s a rank 8 space of Type BDI
with 64 dimensions that corresponds to A7+1 = 64v

and

D&/ (A7+1)1s arank 4 symmetric space of Type DIII

with *% + 28 = 56 dimensions

corresponding to the Type 11(8) Bounded Complex Domain
whose 36-real-dimensional Shilov Boundary
1s the symmetric unitary matrices of order 8

So:
E8 =64s + 28 + (A7+1) + 28 + 64c =
=A7+ (64s+ 28 + 1+ 28 + 64c)

is the Maximal Simple Lie Algebra Structure of CI(16)
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E8 Structure of CI(16) determines a Lagrangian:

+ 28 determine Gauge Boson Terms

fOl‘ and the Stanaard viodel
64s + 64¢ determine Dirac Fermion Terms
for
8 Components of 8 Particles

and

A7+1 = GI(8) determines 8-dim Spacetime 64v
and
A7 = SI(8) determines 8-dim Volume
for
8-dim Spacetime Base Manifold
with 7 distinct E8 Lattice Structures.
Selecting One Particular E8 Lattice
effectively
Freezes Out a Quaternionic Subspace of E8 Spacetime
producing:
8-dim Kaluza-Klein M4xCP2
Second and Third Generation Fermions
Batakis Standard Model Gauge Groups
Mayer-Mechanism Higgs
3-Level Higgs-Tquark Condensate System

Here are two views of the 240 Root Vectors of ES:
( images {rom Bathsheba Grossman glass )
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The Real Clifford Algebra $-Periodicity fac toring

1

16

120

360
1820
4368
BOOE
[ 1440
I ] [2870
8 8 | 1440
28 28 B0OB
56 56 4368

wox 0 o= 18d0
56 36 360
28 28 120
8 8 16

l 1 1

Cl(8) x Cl(8) = CIl(16)

gives the 16-dim D8 Vector of CI{1d) as 16 = 128 + &zl

which is the sum of two copies of the 8-dim D4 Vector of C1{(8) = RP1 x 87

that iz the 8-real dimensional Shilow Boundary

of the Type IV (5) Bounded Complex Domain

corresponding to the ranls 2 Syrmmetric Space of Type BDI 500100 A 5008 ULy
which has 45-28-1 = 14 real dimensions (5 complex dimensions).
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The Real Clifford Algebra $-Periodicity fac toring

16
120
560
1820
4368
8008
11440
1 1 12870
8 8 11440
28 28 8008
56 56 4368
m x 70 = 1820
56 56 560
28 18 #120
8 pe— 16
7 1

C8) x CI8) = CI(16)

gives the 120-dim CI{16) grade-2 Bivectors as the swmn of these tensor products:
Cl(E} grade 1 : 3 Cl(E} grade 1 = Ev:{ Ev ﬁ4v

50 that 12l] l:hm Cl{lﬁ} g;rade—! Ewecturs =18 +04v + 23

The 120-ditm D& Sping 16) Bivector of CIC16) 12 synmmetry of the ranls 2 Type BDI
ayrnetnc Space S0018Y S 50016z U0
wiich has 153-120-1 =32 real dimensions (16 comples dimensions)

and corresponds to the Type V(16 16-complex ditm Bounded Conplex Dotnain
wath 16-real dimensional Shilov Boundary EF1 2 515

FPl z515=FP1 2z 57z 56 (duetoHopf Fibration 57 -> 515 -= 58)
FEFPl z515= o4 2 56 (duetoHopfFibration 535 -> 57 -= 54)
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The Real Clifford Algebra 8-Periodicity factoring, in terms of spinors,
C1(8) x CI(8) = CI(16)

(16 = 8s+8¢) x (16 =8s+8¢) = 256 = ( 8sx8s + Scx8c) + ( 8sx8c¢ + 8¢x8s)
( 8sx8s + 8cx8c) = 128 = 64s + 64¢

gives 256-dim CI1(16) full spinors as the sum of these tensor products:
CI1(8) half-spinor 8s x C1(8) half-spinor 8s

CI(8) half-spinor 8s x CI(8) half-spinor 8c

CI1(8) half-spinor & x CI(8) half-spinor 8s

CI(8) halt-spinor &c x CI(8) half-spi "
so the

128-dim CI(16) half-spinor = 8s x 8s + 8¢ x 8c = 64s + 64c

b

-SPINOT &C

E8 has triality transformations among 64v and 64s and 64c¢

consistently inherited from
C1(8) Spin(8) D4 triality among 8v and 8s and 8¢
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By Contraction of E8
C1(16) has a Maximal Nilpotent Heisenberg Algebra
Structure:

David Finkelstein in a 2003 ZKM Karlsruhe presentation at
https://www.physics.gatech.edw/files/u9/publications/0006.pdf

said: ©“... We model the cosmos ... using a high-order Clifford algebra ...
algebra (or group) expansion ...[ is ]... a process that Segal discovered ...

To expand a Lie algebra or its group 1s to insert a small parameter p called the
expansion parameter into the algebra multiplication table so that the algebra
changes beyond isomorphism, no matter how small the parameter. ...

The expanded theory reduces to the unexpanded theory when the constant p
goes to 0, the process called contraction. ...”.

Rutwig Campoamor-Stursberg in Acta Physica Polonica B 41 (2010) 53-77 said:
“... We have classified all contractions of complex simple exceptional Lie algebras
onto

semidirect products ... s+ h_N ... of semisimple and Heisenberg algebras.

An analogous procedure holds for the real forms of the exceptional algebras ...
Contractions of E8 ... E8 contains D8 contains A7 ...[ and for E8 |... N =92

... This reduction gives rise to the contraction ...”

248-dim E8 -> A7+ h 92 =
=A7+ (64s+ 28+ 1+ 28 + 64c)

where

the Heisenberg algebra h_92 is made up of the central 1
plus

a gauge boson commutator part *© + 28

and

a fermion anti-commutator part 64s + 64¢
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Nilpotent Heisenberg Algebras:
Consider the h 92 Heisenberg part of H248 = SU{8) +h 02,

h 9215292+ 1+ 92 = 185-dim algebra that 15 milpotent
and describes
creation operators for SpxScp = 64 fermion particle component states

and “oxfcop = 04 fermion antiparticle component states

( equivalent to creation and annihilation operators for fermion particles )

and
creation operators for '~ Gravity bosons and 5 Standard Model bosons
( equivalent, since bosons are their own antiparticles,
to creation operators for | © Gravity + | Standard Model bosons
and annihilation operators for | ¢ Gravity + | ! Standard Model bosons )

Physical interpretation of SU(S):
Real Boundary Lagrangian E8 has graded structure
Bs+28+56+64+56+28+8c

in which 8s and ©c are half-spinor representations of D4 = Spin(8).

C1(8) Chfford Algebra has graded structure
1+8v+28+56+(70=8s+06+48+8c)+356+28+8v*+1

in which 8v 1s the D4 = Spin{8) vector position representation of 8-dim spacetime

and Sv* 1s the 15 the dual momentum representation of 8-dim spacetime.

By D4 = Spm(8) Tnality and Position-Momentum Duality the four

entities 8s , 5c , 8v, 8v* are all 1somorphic and effectively interchangeable,

50 that ES effectively lives inside C1(8) and

the 8v and 8v* of CI(8) can represent E8 8-dim position and 8-dim momentum.

The exterior algebra underlying the CI(8) Clhifford Algebra has graded structure

1+8v+28+56+70+56+28+8v*+1

50 that 64-dim U(8) = SU{8) x U(1) represents the tensor product 8v x 8v*

and 63-dim SU(E) represents &-dim spacetime position and momentum

combinations that have unit determinant.



Bosonic String: Monster Gnome Fake Monster

Compactification: Lecch Torus Longimdinal Torus Transwersal
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¥

hyperfinite factor AQFT
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Now that March 2013 is here, it is clear that Comet PANSTARRS is much less impressive than Comet Hale Bopp

as seen from Earth as in this 13 March 2013 California image from Kronk Cometography in which the Comet is a faint dot far to the
left of the Crescent Moon. However, an image from a NASA STEREO video during 9-12 March 2013

NASA STEREO-8 on 9-12 March 2013
(Solar TErrestrial RElations Observatory)

shows a Solar CME, Mercury, Comet PanSTARRS, and Earth to form an interesting system. NASA says:
"... the tail looks quite complex and it will take computer models to ... understand ... what's happening ...".

Here are NASA STEREO images during 10-15 March 2013

nn

as to which NASA says "... While it appears from STEREO's point of view that the CME passes right by the comet, the two are not
lying in the same plane ... the comet's tail didn't move or change in response to the CME's passage ...".
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