L
3

i | k3

243 Bsdf. Ref. Symbols: ED. 3D .
Dapccssgg R?DF{ 2 233 2 101 ; EXP- m 95. MeWV
00010010: hean( (10012001} heom o 0se
Binary{ 4] 1 1 1 1 4] 1
E8{ - : . : : - :
Physics —g % 0 + % = +
L S -] z -l 3 + 2
E8 Integrated - D
2 2
H H Bit NKS CA Pascal E8 70,40 W?,D_t[ﬂ
with Binary =
’ =
H I
Octonions, ER &
. rEETET T
Pa rtICIes’ Octonion triads-fPi=11 Sign mask=1 Hex=00 R fp sm=1
) Flipped ({1, 2, 4}, {1, 3, T}y {1, 5, 8],
\I\I {2y 3, 5}, {2, 8, T}y {3, &, B}, {9, 5, T}}
OIfram s v I—l:::lrffl'rlfe.rn.SJI'r.ngll:atr:nrllr :j;’ellrowf o
- 1 Fano cube R - - s - -
New Kind of r'y R
° ) ; :E :E —5_ :é _23 —?& _16
Science (NKS), A
=1 - —-—£ = -1
gﬁ @ 6 3 T 1 4
\ CD ] & 5 -7 4 -3 -1 -1 2
and the : .7 3 & -1 5 -4 -2 -1

() S
Periodic Table
of Elements

- - - -
Ir '.lr Yr 3.'|r
r- -

TEr '5l' tir

Coxeter

Hot Flipped

- . Fano cube .
Fano plane ¢ s

L3 B3
b

@
6/11/2013 X, / T _3

multiplication table

Cctonion triads-fPi=12 Sign mask=1 Hex=03 R fp sm=4

{1, 5, B},
i3|r &ur 5:‘: '41' Eur '?:':'
{Cyan)
2 3 4 5 & 7
-4 -7 2 & -5 3
-1 & -1 7 -3 -5
-6 -1 5 -4 2 -1
1 -5 -1 3 7 -8
-7 4 -3 -1 1 2
3 -2 -7 -1 -1 4
5 1 & -2 -4 -1

maltiplication table

rn |||- (PRI

Flattened triad/mask bits
7, 5, 6}

Flattened triad/mask bits
ilr 4: 2l' '?l' 3ur 5r 6:‘
{1, 1, 0, 0, O, O, O}



E8 Number Indexed
by Clifford/Pascal
Order

6/11/2013

Oapccasgg 2 233 2 10 Exp. m 95. MeV
o011 -100 Theo. m 98.105&
000010010 - Exp. T 2 =
Binary{ 4] 1 1 4] 1 1
E8! _1 1 1 _1 1 1
Phy=ics - % % - % 1|_ % %
£ £ E £ z-/ 3 )2 W E

Bit NES CA FPascal E&

E8 Number Indexed
by Clifford/Pascal
Order

=3f ;
L L=
-L:u 3

O B B3 O B B Th

=6-4-20 2 4 &
Octonion triads-fPi=11 Sign mask=1 Hex=00 R fp sm=1 Flattened triad /mask bits

L7 2 & -1 5 -4 -2 -1/
multiplication table

Flipped ({1, 2, 4}, {1, 3, T}y {1, 5, 6], 1, 4,2, 3, 7, 5, &}
(2, 3,5}, {2, & 7}, (3, 4, 6}, (4, 5, T}} g, 0, 0,0, 0,0, 0]
HoffmanSingleton (Yellow)
Fano cube
Fano plane 1 1 2 3 4 5 & 7
1 -1 4 7 -2 & -5 -3
@ 2 -4 -1 5 1 -3 7T -6
| 3 -7-5-1 6 2 -4 1
T 2 2 -1 -6 -1 7 3 -5
qD’_ i 5 -6 3 -2 -7 -1 1 4
\ CD ) § 5 -7 4 -3 -1 -1 2

Cctonion triads-fPi=12 Sign mask=1 Hex=03 R fp sm=4 Flattened triad /mask bits

Mot Flipped 1, 4, 23, {1, Ty 33 {1s 5, B, {1, 4, 2, 7, 3, 5, 5;.
2, 3, 8}, {2, 5, T}, {3, 4, 5}, {4, 6, T}} {1, 1, 0, 0, O, O, O}
Coxeter (Cyan)

Fanc plane Fane cube ‘01 1 2 3 4 5 & 7

1 -1 -4 -7 2 & -5 3

@ 2 4 -1 & -1 7 -3 -5

' 3 7 -& -1 5 _—4 2 _1

T 4 -2 1 -5 -1 3 7T -§

q_;:f . 5 _§ -7 4 -3 -1 1 2

\v GD ' & 5 3 -2 -7 -1 -1 4

-3 5 1 & -2 -4 -1/
maltiplication table




Particle Physics
Identifiers

6/11/2013

Root {
Oapccasgy Weighﬁf _1 0 98.1056
000010010 gosones 15
Binarwy{ 1] 1
E8{ -t 2
Phy=sics —% %

Bit NES CA FPascal E&

i
|
I
1
!
| -2
1

b R E I
6-4-20 24 6 201

Octonion triads-fPi=11 Sign mask=1 Hex=00 R fp sm=1

({1, 2, 41, {1, 3, 71y {1, 3, 81,
{2y 3, 3}, {2, 8, T}y {3, %, B8}y {48, 3, T}}
HoffmanSingleton (Yellow)

Flipped

Fano cube

01 1 2 3 4 5 & 7
i1 -1 4 7 -2 & -5 -3
g -4 -1 5 1 -3 7 -8
2 -7 -5-1 8 2 -2 1
4 £ -1 -8 -1 7T 3 -5
5 -6 3 -2 -7 -1 1 4
@ 5 -7 4 -3 -1 -1 2

multiplication table

Cctonion triads-fPi=12 Sign mask=1 Hex=03 R fp sm=4

2%, {1, 7, 3}, {1, 5, B8],
izr 3ur 6:‘: izr '5l' '?:'l' i3|r &ur 5:‘: '41' Eur '?:':'
Coxeter (Cyan)

Hot Flipped

01 1 2 3 4 5 & 7
1 -1 -4 -7 Z & -5 3
2 4 -1 & -1 7T -3 -5
3 T -85 -1 5 -4 2 -1
4 -2 1 -5 -1 3 T -8
5 -8 -7 4 -3 -1 1 2
@ 5 3 -2 -7 -1 -1 4

maltiplication table

895. MeV

Particle Physics
Identifiers

T 3 & -1 5 -4 -2 -1/

-3 5 1 & -2 -4 -1/

Flattened triad/mask bits
{1, 4, 2, 3, 7, 5, B}

Flattened triad/mask bits
ilr 4: r 3, 5,.
o, 0,

2, 7 &1
{1, 1, 0, O, 0%



Bitwise Quantum
Particle Structure

6/11/2013

Eoot { 2
Weight{ -1 0
Height= 15

Ll S I

=]
s

- g
m
s
0
W
[

Bit NES CA FPascal E&

-
|
i
|
]
|
|
1

({1, 2, 4}, {1, 3, T},

. . . -
12y 3, 31, 12, 8, T}y

Flipped

=6-4-20 2 4 &
Octonion triads-fPi=11 Sign mask=1 Hex=00 R fp sm=1

LIl I

=1

'
-L:u 3

1, 5, 6},

{3, 4, &}, {4, 3, T}}

HoffmanSingleton (Yellow)

Fano cube

R SEEE
-1

-4
S 4 2
@ : 5 -6

' & 5
\ L7 3

000

Cctonion triads-fPi=12 Sign mask=1 Hex=03 R fp sm=4

. - - -

2 11, Ty 314
r- - r- J
TE 3ur 6.‘: TEr '5l' tir

Coxeter

Hot Flipped

- . Fano cube .
Fano plane T

L3 B3
b

Vg ®
7 -3

2 3 5 7
4 7 -2 &8 -5 -3
5

-5 -1 &8 2 -4 1
-1 -6 -1 7 3 -5
3 -2 -7 -1 1 4
-7 4 -3 -1 -1 2

& -1 5 -4 -2 -1/
multiplication table

{1, 5, B},

i3|r &ur 5:‘: '41' Eur '?:':'

{Cyan)
2 3 4 5 & 7
-4 -7 2 & -5 3
-1 & -1 7 -3 -5
-6 -1 5 -4 2 -1
1 -5 -1 3 7 -8
-7 4 -3 -1 1 2
3 -2 -7 -1 -1 4

5 1 & -2 -4 -1/
maltiplication table

895. MeV
98.1056

Bitwise Quantum
Particle Structure

Flattened triad/mask bits
{1, 4, 2, 3, 7, 5, B}

Flattened triad/mask bits
ilr 4: r 3, 5,.
o, 0,

2, 7 &1
{1, 1, 0, O, 0%



Root{ 2 } . 95. MeV
Dapccssgg

Weight | } neo. 98.1056
000010010; By 5 vel 15
a1 _t L 1 L _1 1 1
Physics —% % 0 o i e £
Z Z __;l - - -.1-' p ‘n - ._1.' p
2 ,
Bit NKS CA Pascal E8 il +0/| [¥7,0,40
| L2t E8 Algebra
H | . .
; | Root/Weight/Height
} i —
(- -4_1;_
fmd=20 2 4 6 20 5%y
Octonion triads-fPi=11 Sign mask=1 Hex=00 R fp sm=1 Flattened triad mask bits
Flipped ({1, 2, 4}, {1, 3, 7}, {1, 53, 6}, {1, 4, 2, 3, 7, 5, 6}
{2, 3, 5}, {2, & 7T}, {3, 4, 6}, {4, 5, T}} {9, ¢, 0, 0, 0, 0, 0}
E8 Algebra HoffmanSingleton (Yellow)
. . - . Fano cube . . - - . - -
Root/Weight/Height Fanc plane 0511 2 3 4 5 & 7
@ 1 -1 4 7 -2 @ -5 -3
2 -4 -1 5 1 -3 7 -6
! 2 -7 -5 -1 8 2 -4 1
T 4 2 -1 -8 -1 7 3 -5
g 5 -6 3 -2 -7 -1 1 4
\ CD h & 5 -7 4 -3 -1 -1 2

, 7 3 & -1 5 -4 -2 -1/
multiplication table

000

Cctonion triads-fPi=12 Sign mask=1 Hex=03 R fp sm=4 Flattened triad /mask bits

2}, {1, 7, 3}, {1, 5, 6}, {1, 4, 2, 7, 3, 5,
{2, 3, 6}, {2, 5, 7}, {3, 4, 5}, {4, 6, T}} {1, 1, 0, 0, 0, 0O,
Coxeter (Cyan)

Mot Flipped g:’

Fano cube

Fano plane ‘=1 1 2 3 4 &5 § 7
1 -1 -4 -7 2 & -5 3

@ 2 4 -1 & -1 T -3 -5

| 3 7 -6 -1 &5 -4 2 _1

T 4 -2 1 -5 -1 3 7T -8
g_}:f . 5 -6 -7 4 -3 -1 1 2
\v GD ' § 5 3 -2 -7 -1 -1 4

-3 5 1 & -2 -4 -1/
maltiplication table

6/11/2013




Dapccssgg

' 8.
000010010 heo. m 98.1056

Exp. m 95. MeV

Bit NES CA FPascal E&

Binary/E8/Physics

8 Dimensional
Vertex Location

O B B3 O B B Th

=6-4-20 2 4 &
Octonion triads-fPi=11 Sign mask=1 Hex=00 R fp sm=1
L ({1, 2, 41, {1, 3, 71y {1, 3, 81,
. . Flipped
Blnary/E8/Phy5|cs 12, 3, 5}, {2, &, T}, (3, 4, 6}, (4, 5, T}}
. . HoffmanSingleton (Yellow)
8 Dimensional Vertex

Fano cube

R Fano plane I . | 2 ] 4 5 g -
Location ® 1 214 7 -2 6 -5 -3
2 -4 -1 & 1 -3 7 -8

' 2 -7 -5 -1 & 2 -4 1

T 4 2 -1 -8§-1 7 3 -5

@- r 5 -6 3 -2 -7 -1 1 4

® ) & 5 -7 4 -3 -1 -1 2
k' Ve 7 3 & -1 &5 _—4 _2 _1/

@ \@ - @ multiplication table

Cctonion triads-fPi=12 Sign mask=1 Hex=03 R fp sm=4

21, 11, 7, 3}, {1, 3, 8L,

izr 3ur 6:‘: izr '5l' '?:'l' i3|r &ur 5:‘: '41' Eur '?:':'
Coxeter (Cyan)

Hot Flipped

Fano cube

Fano plane ‘=1 1 2 3 4 &5 § 7
1 -1 -4 -7 2 & -5 3

@ 2 4 -1 & -1 T -3 -5

| 3 7 -6 -1 &5 -4 2 _1

T 4 -2 1 -5 -1 3 7T -8
g . 5 -6 -7 4 -3 -1 1 2
\v GD ) § 5 3 -2 -7 -1 -1 4

-3 5 1 & -2 -4 -1/
maltiplication table

6/11/2013

Flattened triad/mask bits
{1, 4, 2, 3, 7, 5, B}

Flattened triad/mask bits
ilr 4: r 3, 5,.
o, 0,

2, 7 &1
{1, 1, 0, O, 0%



Wolfram’s NKS
Cellular Automata
(CA)

6/11/2013

Dapccssgg
000010010

oo
81

|
Ll S I
Ll S I

Phy=ics

LIl I

2
7040/

_g-a0 24

-af !
-4k {7
-L:u 3

Cctonion triads-fPi=11 Sign mask=1 Hex=00 R

Flipped

{1, 2, 4}
{2, 3, 3},

{1, 3,

2, 8,

Trr {1, 3, 8%,

HoffmanSingleton (Yellow)

Fano cube

000

(LR S R

o I R Y

5 -7 4 -3 -1 -1
3 & -1 5 -4 -2
multiplication table

Cctonion triads-fPi=12 S5ign mask=1 Hex=03 R

Hot Flipped

- . Fano cube
Fano plane

-3 5 1 & -2 -4
maltiplication table

tp_sm=1 Flattened triad/mask bits
1, 4, 2, 3, 7, 3, &8}
T}, {3, 4, 6}, {4, 5, T}} 8 9,0, 0,0, 0, 0
i1 2 2 4 5 & 7
-1 4 7 -2 & -5 -3
-4 -1 &5 1 -3 7 -8
-7 -5 -1 &8 2 -4 1
2 -1 -5 -1 7T 3 -5
-6 3 -2 -7 -1 1 4
2
fp =sm=4 - , -
- Flattened triad/mask bits
{1, 7, 3}, {1, 3, 81, {1, 4,2, 7, 3, 5, &8}
{2, 5, 7}, {3, 4, 5}, {4, &, T}} {1, 1,0, 0,0, 0,0}
Coxeter (Cyan)
0—1 1 2 3 4 5 & 7
1 -1 -4 -7 2 & -5 3
2 4 -1 & -1 7T -3 -5
3 7T -6 -1 5 -4 2 -1
4 -2 1 -5 -1 3 7 -8
5 -& -7 4 -3 -1 1 2
& 5 3 -2 -7 -1 -1 4

895. MeV
98.1056

Wolfram’s NKS
Cellular Automata
(CA)




895. MeV

Dapccssgg 98.1056

000010010

1 1
L L
z z

Bit NES CA Pascal Ef

Periodic Table
Element & Structure

Octonion triads-fPi=11 Sign mask=1 Hex=00 R fp sm=1 Flattened triad /mask bits

Flipped ({1, 2, 41, {1, 3, 71y {1, 3, 81, {1, 4, 2, 3, 7, 3, 8}
ToEEE . : . . . B : - {0, 0, 0, O, O, O, O}
. . Ty 3|r 5.'|r ey Er '_"‘.'ur '.31 '&r 6.‘!’ '.'&r 5! '_"‘.'.' -0 ’ r ’ ’ ! -
Per|0d|c Table HoffmanSingleton (Yellow)
Fano cube - - - - - = -
Element & Structure 01 1 2 3 4 5 6 1
1 -1 4 7 -2 & -5 -3
2 -4 -1 5 1 -3 7 -8
3 -7 -5 -1 8 2 -4 1
4 2 -1 -6 -1 7 3 -5
5 -6 3 -2 -7 -1 1 4
& 5 -7 4 -3 -1 -1 2

, 7 3 & -1 5 -4 -2 -1/
multiplication table

Cctonion triads-fPi=12 Sign mask=1 Hex=03 R fp sm=4 Flattened triad /mask bits

2}, {1, 7, 3}, {1, 5, 6}, {1, 4, 2, 7, 3, 5,
{2, 3, 6}, {2, 5, 7}, {3, 4, 5}, {4, 6, T}} {1, 1, 0, 0, 0, 0O,
Coxeter (Cyan)

Hot Flipped

&1
o1

01 1 2 3 4 5 & 7
1 -1 -4 -7 Z & -5 3
2 4 -1 & -1 7T -3 -5
3 T -85 -1 5 -4 2 -1
4 -2 1 -5 -1 3 T -8
5 -8 -7 4 -3 -1 1 2
@ 5 3 -2 -7 -1 -1 4

-3 5 1 & -2 -4 -1/
maltiplication table

6/11/2013




Oapccssag . 85. MeV
ight{ } I . 98.1056
000010010¢ . :

Ll S I
Ll S I

Bit NKS CA Pascal Ei Octonion Fano
' Plane, Cubic, &
Multiplication Table

on triads-fPi=11 Sign mask=1 Hex=00 R fp sm=1

Flattened triad/mask bits

Fano cube

. Yo 11, 3, T, {1, 5, B, { Ty 2, B}
Octonion Fano Plane, { v, {2, 6 T}, {3, 4, &}, (4,5, T}}
cubic’ & I—loffmalleir-lgln-Eton (Yellow)

Multiplication Table ®

@
@ f*c:)? @

-1
-1 5 -4 -2
multiplication table

o I R Y

Cctonion triads-fPi=12 Sign mask=1 Hex=03 R fp sm=4 Flattened triad /mask bits
{1, 7, 3}, {1, 5, 6}, { - }
izr '5l' '?:'l' i3|r &ur 5:‘: ' Eur '?:':'

Coxeter (Cyan)

Hot Flipped

Fa

1 -4 _7
2 -1 &
3 -6 -1
e 1 -5 1
- 8 = _& -7 1
\ ™ | g 5 3 7 -1 -3
6/11/2013 \r . . 5 s S .

maltiplication table




E8, Binary
and the
Pascal
Triangle

6/11/2013

Oapccssgg
00W010010;

Bigaery | W]
E2{ _1

. - 1
Phy=ics -z
z

Bit NES CA FPasizal E!

95. MeV
98.1056
? =

0
1 1 1 1 _1 1 1
S T T A .
= 2 = 2./ 3 W2 W E

2

|7 0,20

= |

|

H , |

Imaginaryl-x=1/x), i =u1, «i = i ein=. ‘rmm¢x’

| el a==®  Golde: Ratio (®"= & +f ) |
m——m
x F Al w Fihonacci Sequence (f, l Hex=00 R fp =sm=1 A ) i
B I Pmmm"m;iaagnng‘J L Flattened triad/mask bits
= Bﬁz:uﬁllnlm- ~.|<'\| BS=xzg,=b 1, : 1 s 4 s 2 , 3 s = , 5 , g :_
e by, {4, 5, T}} o, 0, 0, 0, 0, O, O}
Pascal Triangle 110w
Fam - a - 5 -
{Real.Complex, Cuaternion s 29=256=128+112+8+8 o =
‘ | " Cayley-Dickson doubling - 6 -5 -3
1 Subsets{Range @7,{0}] E8 1 _3 - e
] Excluded(Dim+AntiDim) & 2 -4 1
Binary1:1 w/ 1 7 3 -_&
:'DDI\""\HW.“‘ -
S Permutatic - -1 1 4
4 - ~
2, Pty -3 -1 -1 2
Sp 0,0
£ 5 -4 -2 -1/

Cctonion triads-fPi=12 Sign mask=1 Hex=03 R fp sm=4

Hot Flipped

ftion table

Flattened triad/mask bits

1, &, 2}, {1, 7, 3}, {1, 5, &€}, {1, 4, 2,17, 3,5, 6}
{2, 3, 6}, {2, 5, 7}, {3, 4, 5}, {4, 6, T}} 1, 1,0, 0,0, 0, 0}
Coxeter (Cyan)
r D=1 1 2 3 4 5 a 7
1 -1 -4 -7 2 6 -5 3
2 4 -1 & -1 7 -3 -5
3 7 -& -1 &5 -4 2 -1
4 -2 1 -5 -1 3 T -8
5 -6 -7 4 -3 -1 1 2
& 5 3 -2 -7 -1 -1 4

-3 5 1 & -2 -4 -1/
maltiplication table



a Eoot { 2 2 3 3 2 10 Exp. m 95. MeV
BRCCHSIY Bygesont! -1 0 0 1 -1 0 O nes. m 98.1056
poogfloolo: M. .-, - -
Height= 15 Exp. T ? 3
0
1 1 1 1 1 _1l 1 1
L L o o : i 2 2
< < z < =+ 3 Z W&

2
[¥r7.0.+0]

4
402

Bit NES CA FPascal E!

E8 and the
Lisi extended
Standard

E -af )
Tk
-L:u

Octonion triads-fPi=11 Sign mask=1 Hex=00 R fp sm=1 Flattened triad /mask bits

[{1, ™4}, {1, 3, T}, {1, 5, 6}, {1, 4, 2,3,7,5, 6
(2, 3, 52, 6, T}, (3, 4, 6}, (4, 5, T}} {0, 0, 0, 0, 0, 0, O}
HoffmansFeeieeay (Yellow)

Flipped

Fano cube

Model (eSM) r'y LTINS
Particle DTN
?@? ¢ s 74 311z

, 7 3% & -1 5 -4 -2 -1
multiplication table

Assignments |« @ "~

Cctonion triads-fPi=12 Sign mask=1 Hex=03 R fp sm=4 Flattened triad /mask bits

R ({1, 4, 21, {1, 7, 31, {1, 5, 6}, (1, 4, 2, 7, 3, 5, 6}
Gen e 0 Generations o m———————— 3g bgnerationzs (le, 2u, 31T)
spin 4, Spin (f H) 3, spin (i ﬁ] 1spin [L] e t= 4, Spin (f H) & mm—m
Color OCalor (W) = —eemmmm———— -= 3. Color (rogh) R el T 0 Coalox ()
Anti (p P 2. Fow 5 4 3 2 1
Orthos =
EType =1 {EXs 5 Fad= {D4= {{{ez: ¢, erd}, i} G2 =02 =D3RL = {{D2 = {0, op}, ili}} Aty t} 1¥es Yuy ¥l
| pType =0 Exps) F© = ({0 8, 3 §, % ) 62° - a2 - {o7®, %, o7 }}} {4, s, b} fe, ey, eq)

| w 'T;;v‘ w [ =8 maltiplication table




Bitwise
Quantum
Particle
Assignments

e {1, 4, 21, {1, 7, 3}, {1, 5, &}, (1, 4, 2,7, 3, 5, 6
Gen e 0 Generations g m————— - 3g benerationzs (le, 2u, 31T)
spin 4, Spin (f H) 3, spin (i ﬁ] 1spin [L e —= 4, Spin (f H) & mm—m
Color OCalor (W) = —eemmmm———— -= 3. Color (rogh) o m——m 0 Coalox ()
Anti (p Pl 2, Row 5 4 3 5 1
Orthos =
EType =1 {EXs 5 Fad= {D4= {{{ez: ¢, erd}, i} G2 =02 =D3RL = {{D2 = {0, op}, ili}} i, g, v} 1¥es Yuy ¥l
| pType =0 Exps) F© = ({0 8, 3 §, % ) 62° - a2 - {o7®, %, o7 }}} {4, s, b} fe, ey, eq)

Dapdcssgg
000010010,

LT ST
2 ki

3]

Ocogqnion triads-fPi=11 Sign mask=1 Hex=00 R fp sm=1

Flattened triad/mask bits

F1l "pped L :1' 2,.- &:'ur ':lr 3|l' F'r:'ur ':lur 5r E:‘r J-.r 4!’ 2!’ 3|l' '_"‘r 5r 6.‘
T 2 1 . T r 1 I Ti1 ':'ur ':'ur Dr ':'ur ':'ur C'r 0}
{2y 3¢ 27y (06, Tl {3, %, B8}, {4, 5, T}]
HoffmanS¥qpgleton (Yellow)

Fano cube

Fano plane r 1 N 2 3 4 g a 7
1 -1,4 7 -2 & -5 -3
® 2 -4 J1 5 1 -3 T -&
3 =T -53-1 & 2 -4 1
T 4 2 -1\6 -1 7 3 -5
qD’ Q 5 -6 3 32 -7 -1 1 4
@ ] 5 -7 4 -3 -1 -1 2
7 3 & -1. 5 -4 -2 -1/

\ A
00

Cctonion triads-fPi=12 S5ign mask=1 {Hex=03 R

multiplicatfjion table

tp_sm=4 Flattened triad/mask bits

maltiplication table

(@@ ©




E8 Algebra
Roots (+/-

120)

6/11/2013

~
a P Root{ 2 2 3 3 2 10 Exp. m 95. MeV
BRCCS30Y Wgesonmel -1 00 1 -1 0 0 1 3 nes. m 98.1056
000010010; Qu .- - -
Height= 15 Exp. T ? 3
Sinary. y 0
EE T _ 1 1 1 1 1 1

|
Ll S I
Ll S I

Phy=ics

Bit NES CA Pascal Ef

Octonion triads-fPi=11 Sign mask=1 Hex=00 R fp sm=1
({1, 2, 41, {1, 3, 71y {1, 3, 81,
{2y 3, 3}, {2, 8, T}y {3, %, B8}y {48, 3, T}}
HoffmanSingleton (Yellow)

Fano cube

3
7
5

@

R SEEE

-3 -1
-1 5 -4 -2
multiplication table

o I R Y

@
@ f*c:)? @

Cctonion triads-fPi=12 Sign mask=1 Hex=03 R fp sm=4 Flattened triad /mask bits

{1, 7, 3}, {1, 3, 81, { 7 }
izr '5l' '?:'l' i3|r &ur 5:‘: '41' Eur '?:':' )
Coxeter (Cyan)

Hot Flipped

2 3 ) & 7
-4 -7 -5 3
-1 8 -1 7 -3 -5
-6 -1 5 -4 2 _1
i1 -5 -1 3 7 -8
-6 -7 4 -3 -1 1 2
5 3 -2 -7 -1 -1 4
-3 5 1 & -2 -4 -1/
maltiplication table

PESEE

-1 N s



E8 Roots to
Chemical
Elements

(- are “Anti-

Elements”)

6/11/2013

Rogt{ 2 } . 95. MeV
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A More Natural Reference Model
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M Theory and/or Loop Quantum Gravity hold the promise of resolving the conflict between
general relativity and quantum mechanics but lack experimental connections to predictability in
physics. A connection is made to these and other theories vying for the title of a “Theory of
Everything™ by questioning the value of the traditional Planck unit reference point for the scales
at which they operate. It also suggests a cosmological model which has acceleration as being
fundamental. It provides for an intuitive understanding of the Standard Model and its relationship
to particle masses and the strueture of the atom. The predietion of particle mass and lifetimes is a

good indicator for its validity.

PACS numbers: 03.65, 04.20.-q, 11.25-w, 11.27.4+d, 12.10.-g,12.60-i, 95.30, 95.35.4d, 95.75 Wx, 98.80-k
Keywords: M Theory, LQG, ES, Quantum Mechanics, Relativity, Cosmology, Standard Model, CKM

I. INTRODUCTION

This paper will present a new “more natural” refer-
ence model for integrating General Relativity (GR) and
Quantum Mechanics (QM) by contrasting it with the de-
velopment of a reference model based on the more tradi-
tional Planck units. The new unit-of-measure (UoM) is
based on the non-linear expansion or acceleration of the
universe [1]. It provides a testable framework for par-
ticle mass prediction in support of the Standard Model
(SM) as well as M Theory (MT), Loop Quantum Grav-
ity (LQG) and A. Garret Lisi's recent “An Exceptionally
Simple Theory of Everything (aESToE)” based on an E8
Lie Group Theory [2].

The fact that the universe is found to be accelerat-
ing indicates that an exponential model which accommo-
dates this acceleration could be more natural than the
traditional linear model. The kev to defining this new
model relies on deriving “un as the center of scales
for length (L), time (T), mass (M), and charge (Q) that
are exponentially expanding.

Grand Unified Theories (GUTs) hold in high regard
the Planck scale for its natural proximity to the unifica-
tion energies. This scale is set by setting the fundamental
parameters of the velocity of light (c), Planclk’s constant
(A}, and Newton's Constant ((/y) to unity. Planck units
are derived by combining powers of these constants into
their dimensions of L, T, M, and Q. In terms of space-
time, it seems to identify a possible lower limit to the
length scale at one unit Planck length (Ip = /Gxh/e?).

Cosmological models logically define an upper limit
based on the age and extent of the universe. In addi-
tion to an upper and lower limit (e.g. infinity (=0) and
zero= 1/oc respectively), an exponential model should

*URL: nttp: //www. Theory0 Everything. org/ TOE/ JGIY;
mailto: jgmoxnesslcomeast.net

identify a center (unity) in order to be well defined. In
physics, the upper limit is naturally thought to be in-
dicated by the macro world of Gy and GR. The lower
limit is the micro world of k and QM. Fortunately, ¢ is at
home in both the micro and macro worlds. In the Planck
unit model, the expanse between unity and zero is where
GR and QM require the “new physics” bevond SM. As
a reference model for scaling the universe, it offers no di-
rect prescription for phenomena associated with atomic
scales; therefore, nsing Planck units as a reference frame
for the “center” of an exponentially scaling model seems
counter-intuitive.

A new model iz offered that uses this same general
approach in defining natural dimensions but with inter-
esting results achieved by associating with it two more
fundamental parameters - the macro Hubble (Hg) and
the micro fine structure {«). This approach does not de-
tract from the significance of the Planck scale and its as-
sociated theoretical frameworks; however, it adds a point
of view that puts it properly at the micro edge of an ac-
celerating universal expansion.

1I. DEFINING THE NEW MODEL

Except for the Hubble parameter, the fundamental pa-
rameters of A, ¢, G, and o are typically thought to be
constant. A new model based on an accelerating universe
is achieved by considering that all of these fundamental
paramete: v with time[f]. It is also necessary to re-
define the relationships between the measurable aspects
or dimensions of our reality.

[1] Measuring synchronous time variation of multiple fundamental
constants is problematic due to the principle of covariance. Time
variation per fypg is 1 in Ny = o= = 12435004532 x 1017
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“Flipped”

Fano Plane P . T
nodes give 2 - 'aa%f;na}slir_lg';_eaog i
to 1 cover of

-1 -1
-1 5 -4 -2
multiplication table

Cctonion triads-fPi=12 Sign mask=1 Hex=03 R fp sm=4

Flattened triad/mask bits
{1, 7y 31 {1, 3, B}, { ] }

izr '5l' '?:'l' i3|r &ur 5:‘: '41' Eur '?:':'
Coxeter (Cyan)

Hot Flipped

=1 2 3 1 a 7
1 -4 _7 -5 3
2 -1 & | -3 -&
3 -6 -1 -4 2
e 1 -5 -1 3 -
- 5 -6 -7 4 -3 -1 1 2
’ ™ | g 5 3 _2 -7 -1 -1 4
6/11/2013 \e : 7 35 1 g _2 _a 1|

maltiplication table




Eoot {
Weight{
Height= 15

Dapccssgg
000010010

895. MeV
98.1056

|
Ll S I
Ll S I

LIl I

Bit NES CA Pascal Ef

“Not Flipped”
has the same o visas gl Sion mamket T
Bitwise [T T

Quantum
Particle 4" ¢
assignment @2 Ploon| 37 2200

multiplication table

Octonion triads-fPi=11 Sign mask=1 Hex=00 R fp sm=1

3
7
5

1 LNl

d=-fPi=12 S5ign mask=1 Hex=03 R fp sm=4 Flattened triad /mask bits

izr 3ur 6:‘: izr '5l' T
Coxeter

6/11/2013

1 & -2 -4
maltiplication table




Root{ 2 } . 95.
Weight{ -1 } I . 98.105&
Height= 15

Dapccssgg
000010010

Ll S I

Ll S I
LIl I

Bit NES CA Pascal Ef

- Octonion triads-fPi=11 Sign mask=1 Hex=00 R fp sm=1 Flattened triad /mask bits
Slgn MaSk ({1, 2, 43, {1, 3, T}, {1, 5, &}, { 7 }

{2, 3, 3}, {2, &, T}, {3, 4, B}, {4, 3, T}}

Triad Element ) | o cuh:loffmaljlﬂlir-lgln-aton (Yellow)
Reversal

3
7
5

-3 -1
& -1 5 -4 -2
multiplication table

o I R Y

Sign sk= -t Flattened triad/mask bits

.- T, 3, 5, B}
Hot Flipped T T
o PR g, 0, 0, O}

PESEE

-3 _5
2 =1

4 7 -6

i 5 -8 -7 i1 0z

: = | & 5 -2 -7 -1 -1 4
6/11/2013 \e : 7 35 1 g _2 _a 1|

maltiplication table




Root{ 2 } . 95. MeV
Weight{ } I . 98.105&
Height= 15

Dapccssgg
000010010

Ll S I
Ll S I
LIl I

Bit NES CA Pascal Ef

- Cctonion triads-fPi=11 Sign mask=1 Hex=00 R fp_sm:l Flattened triad /mask bits
Slgn MaSk ({1, 2, 41, {1, 3, 73, {1, 5, &}, { 1, 5, 6}

{2, 3, 3}, {2, &, T}, {3, 4, B}, {4, 3, T}}

Triad Element . “h;'lﬂffmﬂljlﬂlir-lgln-aton (Yellow) |
Reversal

3
7
5

d o Lnous

¥ (¢ R . IS

W ] § -1 5 -4 -2

@ "\@ - @ multiplication table
Cctonion triads-fPi=12 Sign mask=1 Hex=03 R fp sm=4 Flattened triad mask bits

r 1 r 1 r 7
Mot Flipped ‘L S (1, P Te 3,05,
{ ) 7}, I3, 4, 51, 71} . , 0, 0, 0,
Coxeter (Cyan)

6}
0}

=1 2 3

1 -1 -4 -7
2 4 -1 6 -1 7 -3 -5
3 T -6 -1 & 2 =1
e -2 1 -5 -1 -
- S -6 -7 4 -3 -1 1 2
% e o 5 3 -2 -7 -1 -1 4

» =¥ =

6/11/2013 \ : 7 35 1 g _2 2 2

maltiplication table




E8 with Color-
Shape-Size
based on
Lisi Particle
Assignments

6/11/2013




The Rhombic
Tria-
Contahedron,
Zn-Mg-Ho
QuasiCrystal
Electron
Diffractions




The H4 600
Cell, its dual
the 120 Cell
E8 folds to H4
at Golden
Ratio
Projection
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2D Projections

: Not found in E8: 27, 28,
6/11/2013 S~ - & Prime factors above 8
{11,13,17,19,22,23,26,29}



3D Platonic Solid Projections

’ s

3-Simplex=Tetrahedron .
. 3:Orthoplex=Octahedron
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4D
Projections

6/11/2013

4D Perspective Projections

8-Cell=4-Cube=Tesseract
(orthographically projects
to a 3-Cube)

+

16-Cell=4-Orthoplex=

4-Cube dual (orthographically /7
projects to an Octahedron)

—

.‘ ‘
— -—\*\_ ‘
N ST ‘
24-Cell /AN TN .




5-Cube=Penteract
(orthographically projects

to a 3-Cube)

5D
Projections

5-Orthoplex=5-Cube dual
Orthographically projects to
the Octahedron, facets
contain 4-Simplex=5-Cell «

6/11/2013



6D
Projections

6/11/2013

6D Perspective Projections

6-Cube=Hexeract
(orthographically projects
to a 3-Cube)

Ao B 6-Cube Projection using the
b, v ‘ Golden Ratio (orthographically
e / projects to a Rhombic
Triacontahedron)



7D
Projections

6/11/2013

7D Perspective Projections

7-Cube=Hepteteract
(orthographically projects
to a 3-Cube)

7-Orthoplex=7-Cube dual
Orthographically projects
to the Octahedron, facets
contain 6-Simplex



8D Perspective Projections

E8 in 6-Cube Golden
Ratio projection

Same as above in

Orthographic Projection
8D grap J

Projections

8-0Orthoplex=8-Cube dual
Orthographically projects to
. the Octahedon, facets

6/11/2013



