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Abstract
E8 Physics ( viXra 1602.0319 ) is based on the 240 Root Vectors of E8
which E8 is contained in Cl(16) the completion of the union of all tensor products of
which gives a generalized Hyperfinite II1 von Neumann factor AQFT
with underlying Lagrangian structure given by the 240 Root Vectors of E8.
E6 subalgebra of E8 with 72 Root Vectors describes a Complex version
of Octonionic E8 Physics which describes Physics of Conformal Penrose Tiling
such as described by Maria Ramirez-Solano in arXiv 1303.2000.
Klee Irwin ( quantumgravityresearch.org ) has the idea that Penrose Tiling can encode
the Hydrogen Spectrum, such as the Lyman series, using the STAR Penrose Tiling
The relationship of the Hydrogen Lyman spectrum to the STAR Penrose Tiling
may be explained by the facts that the pattern of the STAR Penrose Tiling is very similar
to that of the Conformal Penrose Tiling and that the Conformal Group is the symmetry
group of the Hydrogen Atom.
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E8 Root Vectors and E6 in Conformal Penrose Tiling
E8 Physics ( viXra 1602.0319 ) is based on the 240 Root Vectors of E8
which E8 is contained in Cl(16) the completion of the union of all tensor products of
which gives a generalized Hyperfinite II1 von Neumann factor AQFT
with underlying Lagrangian structure given by the 240 Root Vectors of E8.
E6 subalgebra of E8 with 72 Root Vectors describes a Complex version
of Octonionic E8 Physics which describes Physics of Conformal Penrose Tiling.
Mapping of the 240 E8 Root Vectors to the 72 E6 Root Vectors

is 4 to 1 for 64 + 64 + 64 of E8 to 16 + 16 + 16 of E6
and 2 to 1 for 24 + 24 of E8 to 12 + 12 of E6

In arXiv 1303.2000 Maria Ramirez-Solano said:
“... The conformally regular pentagonal tiling of the plane ... The goal is to describe this
tiling as a conformal substitution tiling, i.e. a tiling generated by a substitution rule with
complex scaling factor > 1 and a finite number of prototiles, where each prototile is
substituted with ”extended-conformal” copies of the prototiles ...

... We can construct a tiling ... where the tiles are ... conformally regular pentagons, and
the tiling looks like ....

... The article ”A regular pentagonal tiling of the plane” by Philip L. Bowers and
Kenneth Stephenson in [22] gives a construction of this tiling using the theory of
circle packings on the above combinatorics. They use circle packings to impose a
natural geometry on the above combinatorics ...”.

The central part of the tiling has 5 pentagonal sectors

Each of the 5 pentagonal sectors of the tiling contains a 2-dim projected version
of the 8-dim E8 Root Vector structure of E8 Physics corresponding to the Complex E6
subalgebra of Octonionic E8. The outer boundary of each sector is not a straight line but
is curved with Conformal Symmetry and pentagonal sectors further out are conformally
curved rather than straight-line pentagons.
Each pentagonal sector represents the Complex part of Octonionic E8 Physics
whose 240 E8 Root Vectors project to the 72 Root Vectors of E6 subalgebra of E8
which 72 E6 Root Vectors have the following physical interpretation

as shown in the following image of one of the pentagonal sectors:

The 240 E8 Root Vectors correspond to the 72 E6 Root vectors
by a 4 to 1 map for 64 + 64 + 64 of E8 to 16 + 16 + 16 of E6
and a 2 to 1 map for 24 + 24 of E8 to 12 + 12 of E6

Here are more details of the E8 Root Vector Physical interpretations:

E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb=blue down quark
P = positron, aUQar = anti-red up antiquark,
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark
aNu = antineutrino, aDQar = anti-red down antiquark,
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark
Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors
24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors
24-12 = 12 yellow represent Standard Model Ghosts
32+32 = 64 blue represent 4+4 dim Kaluza-Klein spacetime position and momentum

Connectors
In addition to the 72 E6 Root Vector tiles within a Pentagonal Sector
there are 3 sets of 8 tiles (purple) that connect that Pentagonal Sector
with an adjoining Pentagonal Sector. Those 3x8 = 24 tiles represent
the Root Vectors of a D4 = Spin(8) Lie Group of rotations in the 8-dim space
of the E8 Lattice that is projected into the plane of the Conformal Penrose Tiling,
which give the directions of connections of the projected 240-vertex E8 Polytope
with adjoining Polytopes of the E8 Lattice.

Each of the 3 vertices of the Pentagonal Sector is associated with
28 of the 72 E6 Root Vectors and 8 of the 24 Pentagonal Sector Connectors

in a Pentagonal Sector Vertex Configuration.

Collared Tiles and Dynamical Systems
In arXiv 1303.2000 Maria Ramirez-Solano said:
“... A group action is a triple (X,G, P ) composed of a topological space X , an Abelian
group G , and an action map P : X Å~ G → X defined by Pg : X → X ,
which is a homeomorphism for every g ∈ G ,
and P0 = id and Pg ◦ h = g+h for every g, h ∈ G .
A dynamical system is a group action ((X, d ),G, P ), where (X, d ) is a compact
metric space called the phase space, and the group action P is continuous. For short
we write (X,G ) instead of ((X, d ),G, P ). The study of the topological properties of
dynamical systems is called topological dynamics, and the study of the statistical
properties of dynamical systems is called ergodic theory. ...
The orbit set of a tiling T is defined by
O (T ) := {T + x | x ∈ R2},
where T + x := {t +x | t ∈ T } . The group R2 acts on the orbit set O (T ) of a tiling T by
translation, for if T’ is in the orbit set, then so is T’ + x for all x ∈ R2 .
The orbit set O (T ) is equipped with a metric d : O (T ) x O (T ) → [0,∞ [ defined by
d (T, T ′ ) < 1/r if there is x, x′ ∈ B1/r (0) such that (T − x )∩Br (0) = (T’ − x’ )∩Br (0)
i.e. if they agree on a ball of radius r centered at the origin up to a small wiggle ...
The continuous hull WT of a tiling T is defined as
the completion of the metric space (O (T ), d )
...
The same definition of d extends to WT , and (WT , d ) is a metric space. The group
R2 acts also on the hull by translation, for if T’ is in WT then so is T’ + x for any
x ∈ R2 . ... A patch P is a finite subset of a tiling T . A tiling satisfies the
finite local complexity (FLC) if for any r > 0 there are finitely many patches of
diameter less than r up to a group of motion G , usually translation. The finite
local complexity (FLC) is also called finite pattern condition ... if a tiling T satisfies the
FLC condition then the metric space (WT , d ) is compact.
Hence, if a tiling T satisfies the FLC condition, then (WT ,R2 ) is a topological
dynamical system. The action P : WT x R2 → WT given by Px (T’ ) := T’ + x is
continuous by definition of the metric. ...”.
In arXiv 1304.2652 Maria Ramirez-Solano said:
“... For an aperiodic FLC Euclidean substitution tiling of the plane, there is a recipe for
writing its continuous hull as an inverse limit ...
In [ arXiv 1303.5676 ] we constructed a compact topological space for the combinatorics
of ”A regular pentagonal tiling of the plane”, which we call the continuous hull.
We also constructed a substitution map on the space which turns out to be a
homeomorphism, and so the pair given by the continuous hull and the substitution map
yields a dynamical system. In this paper we show how we can write this dynamical
system as another dynamical system given by an inverse limit and a right shift map ...
If we can label the tiles of a tiling not only by their own type but by the pattern of their
nearest neighbors, then we call such labels collared tiles ...

...”.
The Pentagonal Sector Vertex Configurations are Collared Tiles:

Outer Automorphisms
Triality, Connectors, and Bohm Quantum Potential
Raymond Ascheim asked
about physical interpretation of the remaining Tiles in a Pentagonal Sector

My view is that they are analogous to the Triality of D4 = Spin(8),
that is, that they represent Outer Automorphisms of the E8 Physics Structure:
The yellow Tiles are in 3-fold configurations and are directly related to Triality
such as
the central 3 Tiles representing Triality among the 3 Pentagonal Sector Configurations.
The magenta Tiles represent
isomorphisms of pairs of Pentagonal Sector Configurations
and Connectors to pairs in adjoining Pentagonal Sectors.
The 15+9 = 24 cyan Tiles represent the Bohm Quantum Potential in this way:
Joe Polchinski in “String Theory, Volume 1, An Introduction to the Bosonic String” said:
“... we find at m^2 = - 4 / alpha’ the tachyon,
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...”.
In my view, the 24x24 states are represented by the 24 cyan tiles
as an Outer Automorphism - type symmetry of an E8 Physics String Theory based on
Strings being physically interpreted as World-Lines of Particles see viXra 1602.0319 especially page 229 and following pages and the 24x24 traceless symmetric spin-2 particle that Polchinski calls “graviton”
is in reality the carrier of the Bohm Quantum Potential.

Here are some more details of how the Bohm Quantum Potential works:
In each Pentagonal Sector of the Conformal Penrose Tiling,
the 72 dark gray E6 Root Vector tiles contain the projection of all 240 E8 Root Vectors
(48 tiles get 4x48 = 192 E8 Root Vectors and 24 tiles get 2x24 = 48 E8 Root Vectors)

and the 24 cyan tiles represent the 24 dimensions of the Little Group subgroup of the
Lorentz group of 26-dim Bosonic String Theory with Strings interpreted as World-Lines
of the Particles of E8 Physics. Joe Polchinski in “String Theory, Volume 1, An
Introduction to the Bosonic String” said: “... we find at m^2 = - 4 / alpha’ the tachyon,
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...”
with dilaton being 24x24 trace and graviton being 24x24 traceless symmetric matrices.
My physical interpretation differs from Polchinski’s, as I see
the 24 x 24 traceless symmetric matrices as the carrier of Bohm Quantum Potential.
“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum
system ...” according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993): "... the
total force ... from the quantum potential ... does not ... fall off with distance ...
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...".
The Bohm Quantum Potential connects physical E8 Physics configurations

with each other using Resonance. Resonance is discussed by Carver Mead in
“Collective Electrodynamics“ ( MIT 2000 ):
"... we can build ... a resonator from ... electric dipole ... configuration[s] ...
[ such as Tubulin Dimers ] Any ... configuration ... couples to any other
on its light cone, whether past or future. ... The total phase accumulation in a ...
configuration ... is the sum of that due to its own current, and that due to currents in
other ... configurations ... far away ...
The energy in a single resonator alternates between the kinetic energy of the electrons
(inductance), and the potential energy of the electrons (capacitance). With the two
resonators coupled, the energy shifts back and forth between the two resonators in
such a way that the total energy is constant ... The conservation of energy holds despite
an arbitrary separation between the resonators ... Instead of scaling linearly with the
number of charges that take part in the motion, the momentum of a collective system
scales as the square of the number of charges! ... it is clear that collective quantum
systems do not have a classical correspondence limit. ...”.
The Bohm Quantum Potential interacts between two Pentagonal Sectors by
24 Bohm Carrier Tiles of one Pentagonal Sector carrying E8 Configuration Information
and comparing it with
24 Bohm Carrier Tiles of the Other Sector carrying E8 Configuration Information.
If the resulting 24 x 24 Matrix shows that the two E8 Configurations are similar,
then a Bohm Quantum Potential Resonant Connection is established.

The Bohm Quantum Potential 24x24 Matrix is traceless because Configuration
Resonance is sensitive to similarity rather than dilation scale
and is symmetric because Configuration Resonance is symmetric between Sectors.

Hydrogen Atom
Klee Irwin ( quantumgravityresearch.org ) has the idea that Penrose Tiling can encode
the Hydrogen Spectrum, such as the Lyman series, using the STAR Penrose Tiling

The relationship of the Hydrogen Lyman spectrum to the STAR Penrose Tiling
may be explained by the facts that the pattern of the STAR Penrose Tiling is very similar
to that of the Conformal Penrose Tiling

and that the Conformal Group is the symmetry group of the Hydrogen Atom.

