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Seqt  Symbol 2D/3D Shape Groups Particle Binary / E8 / Physics Algebra Root Ele Octonions
Quantum Bits Coordinates Weight / Height / Rtt#=Atomic Element Number —-> )
Flipped Not Flipped
. Triad fpi=16 Dy L fp_sm=3-31H Triad fpi=15 Dy L fp_sm=3-31H
(D8, E7,D7. 8 N
E6, D6, DS, E4, Oapegsscc Bn{ 1 0 1 0 0 0 0 1 ) R{ 0 -1 -1 -1 -1 0 0 0 ) 11,5,2},(1,3,6}, {1,4,7}, (2, 3,7},{1,5, 2}, (1,3, 6}, {1,4,7}, (2,3, 4],
48 pu 0 Hécell24, OPointsa, nn;ﬁ;ilimn E8{ -1 0 0 0 1 0 0 0 } wf 0 -1 0 0 -1 1 0 0 ) f;’ {2,6,4}, {3,5,4}, {5,6,7}} {2,7,6}, {3,7,5}, {4,5,6}}
. . 2 2
AN A ring1, Haringd, Phf ! 0 0 0 ! 0 0 0 ! HO o4 flat triad/mask bits flat triad/mask bits
a7, a6, a5, ad) (1.2,5.3,6,4.7) {1,5.2,3.6,4,7)
{1,0,0,0,1,1,0) {1,0,0,0,1,1,0)
Flipped Not Flipped
- DS.ETDT Triad fpi=15 Dg L fp_sm=3-4EH Triad fpi=16 Dg L fp_sm=3-4EH
’ E6, D6, DS, E4, Oapegssce Bn( 0 1 0 1 1 1 1 0 } R0 1 1 1 1 0 0 0 } {1,2,5),(1,6,3}, {1,7,4), (2,4,3},{1, 2,5}, (1,6, 3}, {1, 7,4}, (2,7, 3},
200 0 Hdcell24, 0Pointsa, 0101100 E8{ 1 0 0 0 -1 0 0 0 ) Wi 0 1 0 0 1 -1 0 0 } 2;’ {2,6,7},{3,5,7}, {4,6,5}} {2,4,6},{3,4,5), {5, 7,6}}
; . . > _
¥m R v ring |, Hdring4, Ph 1 0 0 0 1 0 0 0 ! He 4 flat triad/mask bits flat triad/mask bits
a7, a6, a5, ad) (1.5.2,6,3.7.4) (1.2,5,6,3.7.4)
{0.1,1,1,0,0, 1) {0.1,1,1,0,0, 1)
Seq  Symbol 2D/3D Shape Groups Particle Binary / E8 / Physics Algebra Root Ele Octonions
Quantum Bits Coordinates Weight / Height / Rtt=Atomic Element Number ——> &
Flipped Not Flipped
. Triad fpi=16 Dg R fp_sm=3-57H Triad fpi=15 Dg R fp_sm=3-57H
D8, E7, E7(56), iad fpi=16 Dg R fi 355 iad fpi=15 Dg R fi 355
D7, E6, D6, Oepagssce Bn{ 1 1 0 0 0 1 0 0 ) R{ 0 -1 -1 -1 -1 -2 -1 -1 } _ {1,5,2},(1,6,3},1{1,7,4},(2,3,7),(1,5,2},{1,6,3), (1,7,4], {2,3,4},
a0 DS, Hddcell24, 01?%)'1»000 E8{ -1 0 0 0 -1 0 0 0 } W 1 -1 0 0 1 -1 0 0 } ;‘: (2,6,4},{3,4,5), (5,7, 6}} (2,7,6), {3,5,7}, (4,6,5})
. 2 2
¥m L ' OPointsb, ring2, Phi -1 0 0 0 -1 0 0 0 } H 8 flat triad/mask bits flat triad/mask bits
Hddringd) (1,2,5,6,3,7,4) {1.5,2,6,3,7,4}
(11,1,0,1,0,1) (1,1,1,0,1,0,1)
Flipped Not Flipped
Triad fpi=15 Dg R fp_sm=3-28H Triad fpi=16 Dg R fp_sm=3-28H
(D8, E7.E7(56) pi s R fp. pi s R .
D7, E6, D6, Oapgssec Bn( 0 0 1 1 1 0 1 1 } R{ 0 1 1 1 1 2 1 1 ] Te {1,2,5}, {1, 3,6}, {1,4,7}, {2,4,3},{(1, 2,5}, {1, 3,6}, {1, 4,7}, {2,7, 3},
216 v, 9 D5, Hadcell24, oonol]looo ES8( 1 0 0 0 1 0 0 0 ) Wy -1 1 0 0 -1 1 0 0 [ (2,6,7},{3,7,5), (4,5, 6}} (2,4,6),{3,5,4}, (5,6,
. 2
vm L A A OPointsb, ring?, Phi ! 0 0 0 ! 0 0 0 } L flat triad/mask bits flat triad/mask bits
Hddringd) (1,5,2,3,6,4,7) {1.2,5,3,6,4,7}

{0,0,0,1,0,1,0} {0,0,0,1,0, 1,0}
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2D/3D Shape

e

Groups

(BCS, E7, E6,
6Cube, ES, C4,
snubH4 242,
snubH4 16-2,
3Cube, B2=C2,
Icosasa,
ring4, Haring2)

{BC8. E7, E6,
6Cube, ES, C4,
snubH4 24-2,
3Cube, Ilcosasa,
ring1, Hdring4)

(BCS, snubH4 24-3,
Tcosasa,
ringl, Haring4)

(BCS, E7, E6,
6Cube, ES, C4,
snubH4 24-2,
3Cube, 1lcosasa,
ring1, Haring3)

(BC8, E7, E6(27).
6Cube, C4,
snubH4 241,
is
ring1, Hdringd)

{BC8, 6Cube,
snubH4 244,
snubH4 16-4,
Hcosasa,
ring2, Haringd)

(BCS, snubH4 241,
snubH4 16-1,
Tcosasa,
ring2, Haring4)

(BCS, E7,
snubH4 24-3,
snubH4 16-3,
Idempot, 1lcosasa,
ring4, Hdring2)

(BCS, E7, E6,
snubH4 24-3,
lcosasa,
ring, Haring3)

{BCS, 6Cube,
snubH4 244,
Tcosasa,
ring3, Hdring3)

(BC8, E7, E6,
snubH4 241,
Idempot, 1lcosasa,
ring3, Haring3)

{BC8, E7, E6,
snubH4 24-4,

Particle
Quantum Bits

Oapggsscc

001011000,

Oapggssce
000011000,

Oapggssce
010110111,

Oapggsscc
000010100,

Oapggssce
010111001,

Oapggssee
010111110,

Oapggssce
001011010,

Oapggsscc
000011001,

Oapggssce
010110100,

Oapggssce
000010111,

Oapggsscc
010111000,

Oapggssce

Attiiann

Bn{
E8(

Ph{

Bn{
E8(

Ph{

Bn{
E8{
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E8{
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Ri{
Wil
Ht
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Ht

Re{
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Ht

Re(
Wil
Ht

Ri(
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Ht

Re{
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12

16

17

Algebra Root

0 1 2
-1 0 1
0 1 1
-1 1 -1
-1 -1 =2
-1 1 0
0 0 1
0 -1 0
0 0 1
0 -1 1
0 0 0
0 (U
-1 -1 -1
-1 1
-1 -1 -2
-1 1 -1
-1 -1 2
-1 1 0
0 0 1
0o -1 0
-1 2 -2
0 -1 1
-1 -2 -3
0 (U

-3

-2

-4

-3

-2

-2

Dy

Bk

Xe

Mo

42

Cu

Rn

Pu

94

Pr

cf
98

Flipped
Triad fpi=7 BCg R fp_sm=3-28H

{1,2,4),(1,3,5]}, {1,6,7}, {2,

{2,5,7}, (3,7, 4}, {4,5,6}}

flat triad/mask bits
(1.4,2,3,5.6,7)
{0.0,0,1,0,1,0)
Flipped
Triad fpi=4 BCg L fp_sn
(1,3,2), (1,6,4}, {1,7,5), (2,
2,5,6}, (3,5,4), (3,6,7}}

3-2FH

flat triad/mask bits
(1.2,3,6,4.7.5)
(1.1,1,1,0, 1,0}
Flipped
Triad fpi=28 BCy L fp_sm=3-63H
{1,7,2}, {1, 5,3}, {1, 4,6}, {2,
12,4,5},(3,7,4), {5,7,6}]
flat triad/mask bits

{1,7,2,5,3,4,6}
{1,1,0,0,0,1, 1}

Flipped
Triad fpi=4 BCg L fp_sm=3-1CH
1, 2,3}, (1,4,6], {1,7,5}, {2,
{2,6,5}, {3,4,5), {3,6,7}}
flat triad/mask bits
(1,3.2,4,6.7.5)
{0,0.1,1,1,0,0}

Flipped
Triad fpi=26 BCg L fp_sm=8-50H

{1,7,2}, (1, 3,4}, {1, 5,6}, {2,

{2,5,4},(3,5,7), {4,7,6}}

flat triad/mask bits
(1,2,7,3,4,5,6}
{1,0,0,1,1,0,1}
Flipped
Triad fpi=29 BCg L fp_sm=7-46H
{1, 2,7}, {1, 6,3}, {1, 5,4}, {2,
12,5,6},(3,5,7), {4,7,6}}

flat triad/mask bits
{1,7.2.6.3.5.4)
{0,1,1,0,0,0, 1}
Flipped
Triad fpi=12 BCg R fp_sm=4-29H
{1, 4,2}, (1,3,7}, {1, 5,6}, {2,
12,5,7}, (3,5,4), {4,6,7}]

flat triad/mask bits
(1,2,4,3,7.5,6)
{1,0.0,1,0, 1,0}
Flipped
Triad fpi=8 BCg L fp_sm=2-2CH
{1,2,4),(1,3,5]}, {1, 7,6}, {2,
{2,5,6}, (3,6,4}, {4,5,7}}

flat triad/mask bits
(1.4,2,3,5.7.6)
{0.0,1,1,0, 1,0}
Flipped
Triad fpi=23 BCy L fp_sm=2-60H
1, 2,6}, (1,3,7}, (1,4, 5}, (2,
12,5,7}, (3,6,5), {4,7,6}]

flat triad/mask bits
(1.6,2,3,7.4,5)
{0,0.0,0,0. 1,1}
Flipped
Triad fpi=14 BCy L fp_sm=7-14H
1, 2,5}, (1,3,4}, (1,7, 6), (2,
{2, 6,4}, (3,5,6), {4,5,7}]

flat triad/mask bits
(1,5,2,3,4.7,6)
{0,0.1,0,1,0,0
Flipped
Triad fpi=23 BCg L fp_sm=2-53H
{1, 6,2}, {1,7,3]}, {1, 4,5}, {2,
{2,7,5}, (3,5,6}, {4,7,6}}

flat triad/mask bits
(1.2,6,7.3.4,5)
{1.1,0,0,1,0, 1)
Flipped
Triad fpi=24 BCy R fp_sm=3-57H
1,6,2), (1,7,3}, (1, 5,4}, (2,
(2,7,4}, (3,4,6), (5,7,6}}

6,31,{1, 2,3}, (1,4, 6},

7,41,{1,2,4}, (1,3,5},

6,31,{1,2,7}, (1,4, 3},

6,31,{1,2,4}, (1,7, 3},

7,31,{1, 4,2}, (1,3, 6},

3,4},{1,6,2),{1,7,3}, {1,4,5}, (2,3

3,71,{1,5,2),{1,4,3},{1,7,6}, (2,3

3,41,{1,2,6},(1,3,7},

3,5},{1,2,6),{1,3,7}, {1,5,4}, (2,3

hull-list-3b.nb

Octonions

Not Flipped
Triad fpi=4 BCg R fp_sm=3-28H
11,5,7}), (2,7,
{2, 5,6}, {3,5,4},(3,6,7}}

flat triad/mask bits
(1.2,3,4,6,5,7)
{0.0,0, 1,0, 1,0}
Not Flipped
Triad fpi=7 BCy L fp_sm=3-2FH

7,41,{1,4,2),{1,5,3}, {1,7,6}, (2,6,

12,5,7}, {3,7,4), (4,5, 6}}

flat triad/mask bits
(1.4,2,5.3.7,6)
(L1,1,1,0,1,0)
Not Flipped
Triad fpi=30 BCy L fp_sm=6-68H

3,6},{1,2,7),{1,3,6}, {1,4,5}, (2,5,

(2,4,6},(3,7,4), (5,7,6}}

flat triad/mask bits
(1,2,7,3,6.4,5)
10.0,0,1,0.1, 1)
Not Flipped
Triad fpi=7 BCg L fp_sm=3-1CH
11,7,6}, (2,6,
{2,7,5},1(3,4,7}, (4,5,6}}

flat triad/mask bits
11,2.4,3,5.7.6)
{0,0.1,1,1,0,0}
Not Flipped
Triad fpi=25 BCg L fp_sm=5-5AH
{1,5,6}, (2,5,
(2,6,4), (3,6,7), (4,7,5}}

flat triad/mask bits
(1.2,7,4,3.5,6)
{0.1,0,1,1,0, 1)
Not Flipped
Triad fpi=27 BCy L fp_sm=4-4FH

3,41,{1,7,2),{1,5,3}, {1,6, 4}, (2,4,

(2,5,6},{3,6,7}), (4,7,5}}

flat triad/mask bits
{1,7.2,5.3.6,4)
{1,1.1,1,0.0, 1)
Not Flipped
Triad fpi=11 BCg R fp_sm=1-2AH
(1,5,6), (2,5
{3,6,4), (4,5,7}}

2,6,7},

flat triad/mask bits
(1,2.4,7.3.5,6)
(0,1.0,1,0,1,0)
Not Flipped
Triad fpi=10 BCg L fp_sm=5-25H
{1,7,5},{2,3
{2,5,6},{3,5,4), (4,6,7}}

flat triad/mask bits
(1.4,2,3,6,7,5)
{1,0,1,0,0, 1,0}
Not Flipped
Triad fpi=24 BCy L fp_sm=3-63H

(2,4,7},{3,6,4}), (5,7,6}}

flat triad/mask bits
(1.6,2,7.3.4,5)
{1,1,0,0,0.1, 1)
Not Flipped
Triad fpi=13 BCy L fp_sm=6-17H

(2,7,4},{3,5,7), (4,5,6}}

flat triad/mask bits
(1,5.2,4,3.7.6)
{1.1,1,0,1,0,0}
Not Flipped
Triad fpi=24 BCg L fp_sm=3-50H
{1,4,5},{2,3
{2,7,4},(3,4,6},(5,7,6}}

flat triad/mask bits
(1.2,6,3,7.4,5)
{0.0,0,0,1,0, 1)
Not Flipped
Triad fpi=23 BCy R fp_sm=2-54H

(2,7,5}, {3,5,6), (4,7, 6}}
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2D/3D Shape

A A

v

A A

llcosasa,
ring, Haringd)

Groups

(BCS, E7. E6, 6Cube,
C4, snubH4 244,
Hcosab, ring1,
Hdringd)

(BCS, E7. E6, 6Cube,
C4, snubH4 241,
Idempot, 1cosab,
ring3, Haring3)

(BCS, snubHd 244,
Hcosab, ring3,
Hdring3)

(BCS, E7. E6, 6Cube,
C4, snubH4 24-3,
Hcosab, ring1,
Hdring3)

(BC8, E7, E6(27).
6Cube, C4,
snubH4 24-3,
snubH4 16-3,
Idempot, 1Icosab,
ringd, Haring2)

(BCS, 6Cube,
snubH4 241,
snubH4 16-1,
Ieosab, ring2,
Hdring4)

(BCS, snubH4 244,
snubH4 16-4,
Hcosab, ring2,
Hdringd)

(BC8, E7,
snubH4 241,
Icosab, ringl,
Héringd)

(BC8, E7, E6, ES,
snubH4 242,
Hcosab, ringl.,
Hdring3)

(BCS, 6Cube,
snubH4 24-3,
Icosab, ringl,
Hiringd)

(BC8, E7. E6, ES,
snubH4 242,
Hcosab, ring1,
Hdringd)

{BC8, E7, E6, ES,
snubH4 24-2,
snubH4 16-2,

[IRTRRIEYYS

Particle
Quantum Bits

Oapggssce

001111000,

Oapggssce
000111000,

Oapggsscc
010010111,

Oapggssce
000110100,

Oapggssee
010011001,

Oapggsscc
011011010,

Oapggsscc
000111110,

Oapggssce
000111001,

Oapggssce
010010100,

Oapggssce
000110111,

Oapggssce
010011000,

Oapggssce
011011000~

Ph{

Bn{
E8(

Ph{

Bnf
E8{

Ph{

Bn{
E8(

Phi

Bn{
E8(

Ph{

Bn{
E8(

Ph{

Bnf
E8{

Ph{

Bn{
E8{

Ph{

Bn{
E8(

Ph{

Bn{
E8{

Ph{

Bn{
E8(

Ph{

Bn{
E8(

Ph{

Bnf
E8{

0 L
2
Binary / E8 / Physics
Coordinates

0 1
L 1
2 2
0 L
2

1 1
L L
2 2
0 L
2

0 1
_L L
2 2

1

2

1

1

2

1

2

0 1
L 1
2 2
0 L
2

1 1
L L
2 2
0 L
2

0 1
L L
2 2
0 1
2

1 1
1 1
2 2
0 L
2

0 1
L L
2 2
1

2

1

1

2

1

2

0 1
L 1
2 2
0 L
2

1 1
L L
2 2

0
1
2
e
2

:

B

o

1
2

o

e

1

1

2
.
Vo

o

e

Ht

Ri{
Wi
Ht

Re{
Wi
Ht

Re{
Wil
Ht

Ri{
Wil
Ht

Re{
Wi
Ht

Re{
Wi
Ht

Ri{
Wil
Ht

Ri{
Wi
Ht

Re{
Wi
Ht

Ri{
Wil
Ht

Ri(
Wi
Ht

‘Weight / Height / Rttt=Atomic Element Number ——>

17

Algebra Root

1 2
0 0
1 2
0 1
0 0
0 1
1 1
1 -1
1 1
1 -1
1 1
1 0
0 0
0 0
0 0
0 1
0 0
0 1
1 1
1 -1
0 -1
1 -1
0 -1

w

-2
-1

-2

©

©

-1
-1

-1

102

No
102

Ccf
98

Pr

Pu
94

Rn

77

Cu

Mo

Xe

Bk

Pm
61

flat triad/mask bits
(1.2,6,7.3,5.4)
(1.1,1,0,1,0, 1)

Flipped
Triad fpi=23 BCg R fp_sm=2-2BH
{1,6,2},{1,7,3}, {1, 4,5}, {2, 4,3}

{2,5,7}, {3,6,5}, {4,6,7}}

flat triad/mask bits
(1.2,6,7,3.4,5)
{1.1,0,1,0, 1,0}
Flipped
Triad fpi=24 BCy L fp_sm=3-2FH
1,6,2), (1,7,3}, (1,5,4), (2,5,3)
12,4,7},(3,6,4), {5,6,7}]

flat triad/mask bits
(1,2,6,7.3.5,4)
(1,1.1,1,0, 1,0}
Flipped
Triad fpi=13 BCg L fp_sm=6-68H
{1, 2,5}, (1, 3,4}, {1,6,7}, (2,6, 3]
{2,4,7}, (3,7,5), {4,6,5}}

flat triad/mask bits
1,5,2,3,4,6,7}
(0,0,0,1,0, 1, 1)
Flipped
Triad fpi=24 BCg L fp_sm=3-1CH
{1,2,6}, {1,3,7}, {1, 5,4}, (2,5, 3]}
(2,7,4), (3,4,6), {5,6,7}}

flat triad/mask bits
(1.6,2,3,7.5.4)
{0.0.1,1,1,0,0)

Flipped
Triad fpi=10 BCy L fp_sm=5-5AH

1, 2,4}, (1,6,3}, (1,5,7), (2, 7,3}

12, 6,5}, (3,4,5), {4,7,6}]
flat triad/mask bits
{1,4.2,6,3.5.7)
{0,1,0,1,1,0, 1}

Flipped
Triad fpi=11 BCg R fp_sm=1-55H

1, 4,2}, (1,3,7}, {1, 6,5}, {2, 3,5]

12,7,6}, (3,4,6), {4,7,5}]

flat triad/mask bits
{1,2,4,3,7,6,

{1,0,1,0,1,0,1}

Flipped
Triad fpi=27 BCg L fp_sm=4-30H
11,2,7), (1, 3,5}, {1, 4,6}, {2, 3, 4]

{2,6,5}, {3,7,6}, {4,5,7}}

flat triad/mask bits
(1.7.2,3,5.4.6)
{0.0,0,0,1,1,0)
Flipped
Triad fpi=25 BCy L fp_sm=5-25H
(1,7,2), (1,3,4}, {1,6,5), (2,3,5)
{2,4,6}, (3,7,6), {4,5,7}]

flat triad/mask bits
(1.2,7.3,4,6,5)
{1,0,1,0,0,1,0}
Flipped
Triad fpi=7 BC4 L fp_sm=3-63H
1, 4,2}, (1,5,3}, (1,6,7), (2,3,6)
12,5,7}, (3,7,4), {4,6,5}]

flat triad/mask bits
(1,2,4,5.3.6,7)
(1,1,0,0,0,1, 1)
Flipped
Triad fpi=30 BCg L fp_sm=6-17H
{1,7,2}, (1,6, 3]}, {1, 5,4}, {2, 3,5]
{2,6,4}, (3,4,7}, {5,6,7}}

flat triad/mask bits
(1.2,7.6,3.5.4)
{1.1,1,0,1,0,0)
Flipped
Triad fpi=7 BCy L fp_sm=3-50H
1, 2,4, (1,3,5}, (1,6,7), (2,3,6)
(2,7,5}), (3,4,7), {4,6,5}}

flat triad/mask bits
(1.4,2,3,5.6,7)
{0.0,0,0,1,0, 1)
Flipped
Triad fpi=4 BCg R fp_sm=3-57H
1,3,2), (1,6,4}, (1,7,5), (2,4,7)
12, 6,5}, (3,4,5), {3,7,6}]

flat triad/mask bits
(1.2,6,3,7.5,4)
{0.0.1,0,1,0, 1)

Octonions

Not Flipped
Triad fpi=24 BCy R fp_sm=3-28H
5{1,2, 6}, (1,3,7}, {1,4,5}, (2,5,
{2,4,7},{3,6,4}, {5,6,7}}
flat triad/mask bits
(1.2,6,3,7.4,5)
{0.0,0, 1,0, 1,0}
Not Flipped
Triad fpi=23 BCy L fp_sm=2-2CH
5{1,2, 6}, (1,3,7}, {1,5, 4}, (2,4,
12,5,7},{3,6,5}, {4,6,7}}

flat triad/mask bits
(1,2.6,3,7.5,4)
{0,0.1,1,0,1,0)
Not Flipped
Triad fpi=14 BCg L fp_sm=7-6BH
51,5, 2}, (1,4,3}, {1,6,7}, (2,7,
{2,4,6}, {3,6,5), (4,7,5}}

flat triad/mask bits
(1,5.2,4,3.6,7)
(1,1,0, 1,0, 1, 1)
Not Flipped
Triad fpi=23 BCg L fp_sm=2-1FH
5{1, 6,2}, (1,7,3}, {1,5, 4}, (2,4,
(2,7,5),(3,5,6), (4,6,7}}

flat triad/mask bits
(1.6,2,7.3.5,4)
(L1, 1,1,1,0,0)
Not Flipped
Triad fpi=8 BC4 L fp_sm=2-53H
31,4, 2}, (1,5,3}, (1,6,7), (2,3,
(2,6,5},{3,4,6}, (4,7,5}}

flat triad/mask bits
1,4,2,5,3,6,7}
{1,1,0,0,1,0, 1}
Not Flipped
Triad fpi=12 BCg R fp_sm=4-56H
511,2,4),1(1,7,3},{1,6,5), {2, 3,
(2,7,5),13,4,5), (4,7,6))

flat triad/mask bits
(1,2.4,7.3.6,5)
(0,1.1,0,1,0, 1)
Not Flipped
Triad fpi=29 BCg L fp_sm=7-30H
51,7, 2}, (1, 3,6}, {1,4,5}, (2,4,
{2,6,5},{3,7,5}, (4,6,7}}

flat triad/mask bits
(1.7.2,3,6.4,5)
{1.0,0, 1,1, 1,0)
Not Flipped
Triad fpi=26 BCy L fp_sm=8-26H
31,2, 7}, (1,4,3), (1,6, 5}, (2,3,
(2,4,5},{3,7,5}, {4,6,7}}

flat triad/mask bits
(1.2,7,4,3.6,5)
{0.1.1,0,0.1,0)
Not Flipped
Triad fpi=4 BC4 L fp_sm=3-63H
31,3, 2), (1,6,4), (1,5,7), (2,4,
(2, 5,6}, {3,5,4}, (3,7,6}}

flat triad/mask bits
(1,3.2,6,4.5,7)
(1,1.0,0,0.1, 1)
Not Flipped
Triad fpi=28 BCg L fp_sm=3-1CH
51,2, 7}, (1, 3,5}, {1, 6, 4}, (2,6,
{2,5,4},(3,4,7},(5,6,7}}

flat triad/mask bits
(1.7.2,3,5.6,4)
{0.0.1,1,1,0,0)
Not Flipped
Triad fpi=4 BCy L fp_sm=3-50H
31,2, 3), (1,4,6), (1,5,7), (2,4,
(2,6,5}, {3,4,5), (3,7,6}}

flat triad/mask bits
(1.2,3,4,6,5,7)
{0.0,0,0,1,0, 1)
Not Flipped
Triad fpi=7 BCg R fp_sm=3-57H
31,4, 2}, (1,5,3), (1,7, 6}, (2,3,
(2,7,5},{3,4,7}, {4,6,5}}
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Teosab, ringd,

Hdring2}

flat triad/mask bits
11,2,3.6,4,7.5)
(1,1,1,0,1,0.1)
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flat triad/mask bits I
(1,4,2,5.3.7,6) }
I

{1,1,1,0,1,0, 1}
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dispRowset & /@ e8hulls[3] // ColumnForm

Seq  Symbol
19 ve O

wy L

24 ve O

Wm R

28 T3

¥m R

129 T3

YaL

133 g B

om g
135 a ?
M g
140 w3
&m R
1w w B
bm R

6 ¢ 02

&L
147 0%

d L
4o w R

L

1an w0223

2D/3D Shape

{

{

M

(

Groups

BC8, E7, E6, 6Cube,
C4, snubH4 24-2,
2Dodecaa,
ring2, Haring3)

BCS, E7, E6, 6Cube,
C4, snubH4 24-2,
2Dodecaa,
ringd, Haringd)

BC8, E7, E6, 6Cube,
C4, snubH4 24-2,
snubH4 16-2,
2Dodecaa,
ring3, Haring3)

BCS, E7. E6, 6Cube,
C4, Hécell24,
Hdcell8, 2Dodecaa,
ring5, Hdring3)

(BC8, E7, 6Cube,
C4, snubH4 24-1,
2Dodecaa,
ring2, Haring2)

{BC8, H4cell24,

Hdcell8, Hamming,
Idempot, 2Dodecaa,
ring3, Hdring1}

{BC8, 6Cube,

Hicell24, Hdcell,
Hamming,
2Dodecaa,

ring3, Hdring1)

{BC8, snubH4 24-3,

... |

2Dodecaa,
ring2, Haring3)

(BCS, snubHd 24-3,
snubH4 16-3,
2Dodecaa,
ring3, Haring3)

BCS, E7, Hacell24,
Hdcell8, 2Dodecaa,
ring5, Hdring3)

. * {BC8, E7, 6Cube,

¢ .

{

C4, Hacell24,
Hdcell8, Hamming,
2Dodecaa,

ring4, Hdringd)

BC8, 6Cube,
snubH4 244,

Particle
Quantum Bits

Oapggsscc
001110000,

Oapggssce
001111100,

Oapggssee
000111100,

Oapggsscc
000110000,

Oapggssce
010011101,

Oapggssce
010011111,

Oapggsscc
011011110,

Oapggssce
011011111,

Oapggssce
001110010,

Oapggssce
001110001,

Oapggsscc
011010001,

Oapggssce

B
ES|

Ph{

Bnf
ES8|

Ph{

Bn(
E8(

Ph{

B
E8{

Ph{

B
ES8|

Ph{

Bn(
E8(

Ph{

Bn(
E8(

Ph{

Bnf
ES8|

Ph{

Bnf
ES8|

Ph{

Bn(
E8(

Ph{

B
E8{

Ph{

B
ES8|

Binary / E8 / Physics

Coordinates

0 1 0 0
_L L _L _L

2 2 2 2
1 L o

2 2

0 0
_L _L

2 2

L L
"2 T2

0 0

L L
"2 T2

0 1
L L
2 2
L L
2 2
0 1 1 0
L L L L
2 2 2 2
L L . o
2 2
0 1 1 0
L L L L
2 2 2 2
L L ! o
2 2
0 1 1
L L L
2 2 2
1 1
- - 0
2 2
0 1 0 1
L L L [
2 2 2 2
1 1
- - 0
2 2
0 1 0
L L L
2 2 2
L L 0
2 2
1 0
1 1
! L
1
- 0
2
0 0 1 1
L L L L
2 2 2 2
L L o 1
2 2 V2
0 0 1 1
L L L L

wi- 2

o

=

o

5

i o

w2

o

o

Re{
Wil
Ht

Ry(
Wil
Ht

Rt{
Wil
Ht

Re(
Wil
Ht

Ry(
Wi
Ht

Rt{
Wil
Ht

Re(
Wil
Ht

Re{
Wil
Ht

Re{
Wi

Rt{
Witf
Ht

Re{
Wil
Ht

Re{

Wit

Algebra Root
Weight / Height / Rtt=Atomic Element Number ——>

13

-1 0 1 -1 1 0 -1

11

14

-1 -1 -1 -2 -3 -3 -2 -2

15

11

Cs

Cd
48

Nb
41

Ac
89

Hg
80

Ta
73

Lu
71

P

Fr

=]

Yb
70

Flipped

Triad fpi=23 BCg R fp_sm=2-06H

1,2,6}, {1, 7,3}, (1, 5,4},

{2,5,7},{3,5,6}, {4,6,7}}
flat triad/mask bits
(1,6,2,7.3,5.4)
{0.1,1,0,0,0,0}

Flipped
3BCg R fp_sm=2-35H

Triad fpi

12,3,4),(1,6, 2},

Octonions.

Not Flipped
Triad fpi=24 BCg R fp_sm=3-05H
11, 3,7}, (1,5, 4}, {2, 3,
{2, 4,7}, (3,4,6}, {5,6,7}}
flat triad/mask bits
(1,6,2,3,7,5,4)
{1,0,1,0,0,0,0}
Not Flipped
Triad fpi=24 BCy R fp_sm=3-36H

(1,6,2}, {1,3,7}, (1,5, 4}, {2, 3,4),(1, 2,6}, {1,7, 3}, {1,5, 4}, {2, 3,

(2,7,5), {3,6,5), (4,6,7))
flat triad/mask bits
(1,2,6,3,7,5.4)

(1,0, 1,0,1, 1,0
Flipped
Triad fpi=24 BCy L fp_sm=3-31H

(2,7,4),(3,6,4}, (5,6,7}}

flat triad/mask bits
{1,2,6,3,7,4,5}
{1,0,0,0,1, 1,0}
Flipped
Triad fpi=24 BCg L fp_sm=3-02H
1, 2,6}, {1, 7,3}, (1, 4,5},
(2,4,7), {3,4,6), (5,6,7))
flat triad/mask bits
{1,6,2,7,3,4,5}
{0.1,0,0,0,0,0}
Flipped
Triad fpi=10 BCg L fp_sm=5-44H
1, 2,4}, {1, 3,6}, (1, 7,5},
(2,5,6), {3,4,5), (4,7,6))
flat triad/mask bits
(1,4,2,3,6,7,5)
{0.0,1,0,0,0, 1}
Flipped
Triad fpi=13 BCg L fp_sm=6-45H

12,3,5),(1,6, 2},

12,3,7),(1, 4, 2},

{2,7,4),(3,6,4}, {5, 6,

flat triad/mask bits
(1,2,6,7.3,5.4)
(0.1,1,0,1, 1,0
Not Flipped
Triad fpi=23 BCy L fp_sm=2-32H

[{1,6,2},{1,3,7}, {1, 4,5}, {2, 3,5}),{(1, 2,6}, {1,7, 3}, {1, 4,5}, {2, 3,

12,7,5),(3,6,5}, {4,6,7}}
flat triad/mask bits
{1,2,6,7,3,4,5}
{0,1,0,0,1,1,0}
Not Flipped
Triad fpi=23 BCg L fp_sm=2-01H
11, 3,7}, (1,4,5}, {2, 3,
{2,5,7},(3,5,6}, {4,6,7}}

flat triad/mask bits
{1,6,2,3,7,4,5}
{1,0,0,0,0,0,0}
Not Flipped
Triad fpi=8 BCg L fp_sm=2-4DH
1, 3,5}, (1,7, 6}, {2, 7,
{2,5,6), (3,4,6}, {4,7,5))

flat triad/mask bits
(1.4,2,3,5.7.6)
(1,0,1,1,0,0, 1)
Not Flipped
Triad fpi=14 BCy L fp_sm=7-46H

(1,5,2}, {1,3,4}, (1,7, 6}, {2,3,6},{1,2,5}, {1,4, 3}, {1,7, 6}, {2, 3,

(2,4,7),{3,5,7}, (4,6,5}}

flat triad/mask bits
(1,2,5,3.4,7,6)
(1,0,1,0,0,0, 1)
Flipped
Triad fpi=11 BCy R fp_sm=1-4BH
1, 4,2}, {1,7,3}, (1, 5,6},
(2,6,7),{3,4,6], {4,7,5}})

flat triad/mask bits
{1,2,4,7,3,5,6}
{1,1,0,1,0,0, 1}
Flipped
Triad fpi=14 BCg R fp_sm=7-41H

12,5, 3),(1, 2, 4},

{2,4,6),(3,5,6], {4,7,5))
flat triad/mask bits
{1,2,5,4,3,7,6}
{0,1,1,0,0,0, 1}
Not Flipped
Triad fpi=12 BCg R fp_sm=4-48H
1, 3,7}, (1,5, 6}, {2, 6,
12,5,7),(3,4,5}, {4,7,6}})
flat triad/mask bits
{1,2,4,3,7,5,6}
{0,0,0,1,0,0, 1}
Not Flipped
Triad fpi=13 BCg R fp_sm=6-42H

1,5,2}, {1, 3,4}, (1, 6,7}, {2,3,7},{1,2, 5}, {1,4, 3}, (1,6, 7}, {2, 3,

(2,4,6), {3,5,6}, {4,7,5})

flat triad/mask bits
(1,2,5,3,4,6,7)
{1,0,0,0,0,0, 1)
Flipped
Triad fpi=29 BCy R fp_sm=7-0DH

(2,5,6),{3,5,7}, {4,6,7}}

flat triad/mask bits
(1,2,7,3,6,5.4)
{1.0,1,1,0,0,0}
Flipped
Triad fpi=26 BCg R fp_sm=8—0CH

{2,4,7),(3,5,7}, {4, 6,

flat triad/mask bits
(1,2,5.4,3,6,7)
{0.1,0,0,0,0, 1)
Not Flipped
Triad fpi=27 BC4 R fp_sm=4-04H

1{1,7,2},{1,3,6}, {1,5,4}, {2,4,3),{1,2,7}, {1,3, 5}, {1, 6, 4}, {2, 3,

12,5,6),(3,6,7}, {4,5,7}}

flat triad/mask bits

(1,2,7.3,5,6.4)

10.0,1,0,0,0,0}
Not Flipped

Triad fpi=25 BCg R fp_sm=5-0FH

(1,2,7}, {1, 3,4}, (1, 6,5}, {2,6,3)},{1,7, 2}, {1,4, 3}, {1,6, 5}, {2, 5,

(2,4,5),{3,5,7}, {4,6,7}}
flat triad/mask bits
{1,7,2,3,4,6,5}
{0,0,1,1,0,0,0}

Flipped
Triad fpi=8 BCy R fp_sm=2-79H

(1, 4,2},{1,3,5}, (1,6,7},

{2,6,5), {3,6,4}, {4,7,5}}
flat triad/mask bits
(1,2,4,3,5,6,7)
(1,0,0,1, 1,1, 1)

Flipped
Triad fpi=11 BCg R fp_sm=1-78H

12,7,3),(1, 2, 4},

{2,4,6),(3,6,7},{4,5,7}}
flat triad/mask bits
{1,7,2,4,3,6,5}
{1, 1,1,1,0,0,0}
Not Flipped
Triad fpi=10 BCg R fp_sm=5-70H
1, 3,6}, (1,5,7}, {2, 3,
{2,6,5},{3,5,4}, {4,7,6}}
flat triad/mask bits
(1,2,4,3,6,5,7)
10.0,0,0. 1,1, 1}
Not Flipped
Triad fpi=12 BCg R fp_sm=4-7BH

(1,2,4},{1,3,7}), (1,5, 6}, {2,5,3},{1, 4, 2}, {1,7, 3}, {1, 5, 6}, {2, 6,

12.7.6).13.6.41.14.7.5))

£2.7.5).103.5.4}.{4.7.6))
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o dempot, 2Dodecaa, 011010010, - - - - - - - - S R T
[} ringS, Hdring1) h{ -y 0 3 _ﬁ ) flat triad/mask bits flat triad/mask bits
{1.4,2,3,7,5,6} {1.4,2,7.3,5.6}
{0.0,0, 1,1, 1,1} {1LL,o. 11,1, 1}
Flipped Not Flipped
. {BC8, 6Cube. Bn{ 0 0 0 1 1 1 0 } Triad fpi=28 BCg R fp_sm=3-36H Triad fpi=30 BCg R fp_sm=6-3DH
’ snubH4 24-1, Oapggssce ES{ L L L ) Rif 1 0o 0 1 1 2 1 2 ) {1,2,7}, {1, 5,3}, {1, 6,4}, {2, 3,6},(1,7, 2}, {1, 3, 6}, (1,5, 4}, {2, 5,
155 2 sbHa 16-1, oo 2 2 2 2 2 WI0 0 S 0 0 1 L (25,4, 3,740, (5,6,7) (2,6,4), (3,7,4), (5,6,7))
b, 2 53
"R 2Dodecaa, Ph( L _L 0 L 0 ) He o8 flat triad/mask bits flat triad/mask bits
ring3, Haring2} ’ 2 ’ (1.2,7,5.3,6,4) (1.7,2.3,6,5,4)
(0.1,1,0,1,1,0) (10,11, 1,10}
Flipped Not Flipped
. Bl o o o . . N ' Triad fpi=29 BCq R fp_sm=7-3EH Triad fpi=27 BCg R fp_sm=4-37H
: (BCS, Hacell24, N - 1 n n i N 1 . R -1 -1 2 2 3 3 o 2y (1,2,7),101,6,3), (1,5,4), (2,4,3),(1,7, 2], (1,5, 3], (1,6, 4], (2,3,
156 ¢ 92 Hacells, 2Dodecan, "5 2 2 2 2 2 2 Wi 0 0 -1 1 -1 0 1 o0 )} YU (2,65),(3,7,5),467) 12,6,5), (3,7,6), {4,5,7))
E . . ) 1 1 1 1 1 92
m R ring1, Haring2) Ph - 0 5 S Nl ) HEO15 flat triad/mask bits flat triad/mask bits
’ (1,7,2,6,3,5,4) (1.7.2.5.3,6.4)
{0.1,1, 1,1, 1,0} {1.1,1,0,1,1,0}
Flipped Not Flipped
. Bal 0 0 0 1 1 1 0 ) Triad fpi=28 BCg R fp_sm=3-28H Triad fpi=30 BCq R fp_sm=6--23H
: (BCS, 6Cub, N N o ' ' ' o R{ 1 0 0 o0 1 2 1 2 (1,2,7), (1,3,5), (1,4,6), (2,6,3),(1,7,2), (1,6, 3), (1,4,5), (2,3,
TN Hacel24, Hdcells,  Oapggssec E8{ > h h > > B ! i b ag ; 7 ;
159 ¢ 7T 2Dod N 001111011 - - - Wy 0 0 0 -1 0 0 0 1 ) - {2,4,5),{3,7,4}, (5,6,7}} {2,4,6}, {3,7,4}, {5, 6,
b odecaa, 2
" ring1, Hring2) Ph( . 0 ;, 0 ) He 7 flat triad/mask bits flat triad/mask bits
{1.2,7,3.5,4,6} {1.7,2.6,3,4.5)
{0.0,0, 1,0, 1,0} {1.1,0,0,0,1,0}
Flipped Not Flipped
. Bn( 1 1 ) Triad fpi=26 BCg R fp_sm=8-21H Triad fpi=25 BCg R fp_sm=5-22H
: 1BC8. 7, " ' 1 R -1 <1 2 -3 93 o3 2 -2 ) L7,20,(1,3,4), (1,5,6), (2,3,60,(1,2, 7}, (1,4, 3), (1,5, 6}, (2, 3,
0--13 subHa24—4,  Oapggesce ! 2 2 ! B - B (2,4,5),(3,7,5), (4,6,7)) 12,4,6), (3,7,6], (4,5,7))
61 1 ” oo W 0 0 0 -1 0 1 -1 o0 |
o 2Dodecaa, 1111001, i Ht 17 »
ring2, Hdring2) Phi 0 7 } flat triad/mask bits flat triad/mask bits
(1,2,7,3,4,5,6) (1.2,7.4,3,5,6)
{1,0,0,0,0,1,0) 0.1,0,0,0,1,0)
Flipped Not Flipped
- BCS. E7. E6 Bl o o o o 1 1 1 1 ) Triad fpi=7 BCg L. fp_sm=3-7DH Triad fpi=4 BCg L. fp_sm=3-7DH
ES, Hdcell24, Oapegsscc E8( _L _L _L _L L L L L ) Ry -1 -1 -2 -3 -4 -4 -2 -2 } __ (1,4,2},{1,3,5},(1,7,6},{2,6,3},(1,3,2},{1,4,6},(1,7,5},{2,7,
163 T Hdcell8, Hamming, m;;%nnn 2 2 2 2 2 2 2 2 Wi 0 0 0 0 -1 0o o 1 } Dbo2,7,5,43,7,4), (4,65} {2,6,5),(3,5,4), {3,7,6))
Yol 2 105
S V4 () 2Dodecaa, Phl L L 0 L 0 0 ) HE 19 flat triad/mask bits flat triad/mask bits
ringd, Haringd} 2 2 2 (1,2,4,3,5,7,6) (1,3,2,4.6,7.5)
(1,0 L L1 1,1} (1LOLLLL1)
Flipped Not Flipped
. Bl o 1 1 o 1 1 1 1 ) Triad fpi=7 BCg L fp_sm=3-4EH Triad fpi=4 BCg L fp_sm=3-4EH
BCS8, E7, E6, ES, N N N
! nubH4 24-1 Oapegssee E8( _L 1 1 1 L L L ) Ry -1 -1 -1 -1 -2 -2 -1 -1 )y [{1,2,4},{1,5,3}, (1,7,6}, {2,6,3),(1,2,3}, {1,6,4}, {1,7,5}, {2, 7,
25 T JDodecaa 010011100, 2 2 2 2 2 2 2 W{ -1 -1 0 1 -1 o o 1 } Fo(2,57),(3,47),4,65)) 2,5,6),(3,4,5}, (3,7,
"R \VY4 @ I : ! ! ! HE 10 o flat triad/mask bits flat triad/mask bits
tings, Haring1} Ph{ - - 0 - 0 0 ) Jat triad/mask bits Jat triad/mask bits
- - - {1.4,2,5,3,7,6} {1.2,3.6.4,7.5}
{0.1,1,1,0,0,1} {0.1,1,1,0,0. 1}
Flipped Not Flipped
. B 0 1 0 1 1 1 1 1 \ Triad fpi=4 BCy R fp_sm=3-49H Triad fpi=7 BCy R fp_sm=3-49H
(BCS. ET, E6. Es. ] ] ! ] ] ! ! ! R( -1 -1 -1 -2 I (1,3,2), (1,4, 6), (1,5,7}, (2,7, 4),(1,4, 2}, {1,3,5), (1,6, 7}, (2,6,
bH424-3,  Oapggsscc E8{ -3 7 -3 N N > > > } " Vo
2 5o 0 snubH4 24-3, pas: 2 2 2 2 2 2 2 - . W (2,5,6), {3,4,5}, (3,7,6)} (2,5,7), (3,4,7), {4, 6,5))
246 v 0 o 011011100 Wi -1 -1 1 1 [ 5,6}, (3,4,5), (3,7,6)) 35,7}, (3,4,7}, {4,6,5))
KL 4 . 2Dodeca, 2 i i i i V3 He 11 74 lat triad mask bits lat triadmask bits
ring4, Haring4} Ph{ -3 5y 0 - 2 0 0 ) “‘n :u‘; 2“255 171; “‘n;u: /Smgs{ 171;
12,3,4,6,5, 14,2,3,5,6,
(1,0,0,1,0,0,1) (1.0,0,1,0,0, 1}
Flipped Not Flipped
- (BCS.ET.E6.ES Bn( 0 0 1 1 1 1 1 ) Triad fpi=4 BCg R fp_sm=3-7AH Triad fpi=7 BCg R fp_sm=3-7AH
snubH4 244, Oapegssce E8( L L L L L L ) Rf{ -1 -1 -2 =2 -2 -1 -1 )y 1{1,2,3},{1,6,4}, {1,5,7}, {2,7,4},{1, 2,4}, {1,5,3}, {1,6, 7}, {2, 6,
247 0 snubH4 16-4, 01?%)%6000 2 2 2 2 2 2 W -1 0 -1 0 0 0 o0 1 | A" (2,65),(3,54},(3,7,6}) {2,7,5), (3,7,4}, {4,6,5}}
wy L 2 79
R 4 o ZDodecaa, Ph L 0 ! L 0 0 ) Heo2 flat triad/mask bits flat triad/mask bits
ring3, Hiring2} : V2 ? (1.3,2,6,4,5,7) (1.2,4,5,3,6,7)
0.1,0,1,1,1,1) (0.1,0. 111, 1)
Seqf  Symbol 2D/3D Shape Groups Particle Binary / E8 / Physics Algebra Root Ele Octonions
Quantum Bits Coordinates Weight / Height / Rtti=Atomic Element Number ——>  #
) Flipped Not Flipped
BCS, E7, E6,
! SCube. E5. C4 Bl 1 1 o o o o o o ) Triad fpi=7 BCy R fp_sm=3-05H Triad fpi=4 BCy R fp_sm=3-05H
SObHA 244, B8 L L L ) ROOTOT o2 2 2 2 1 1) A2 L35, (L7, (23,6001 3,2), (1,4,6), (1,75, (2,4,
0 v ubHa 16-4, oo 2 2 2 W10 10 0 0 0 -1 ] A STL 3,47, 456 (2,5,6), (3,4,5), (3,6,7))
W g > .
A A 3Cube, B2=C2, Ph L L 0 L 3 0 0 ! HC12 flat triad/mask bits flat triad/mask bits
2Dodecab, 2 2 2 2
" {1,2,4,3,5,7,6} {1.3,2.4,6,7.5}
ring3, Haring2} {1,0,1,0,0,0,0} {1,0,1,0,0,0,0}
Flipped Not Flipped
{BC8, E7, E6, Bn{ 1 0 0 0 0 0 ) Triad fpi=7 BCB R fp_sm=3-36H Triad fpi=4 BCB R fp_sm=3-36H
6Cube, ES, C4, N N N
\_’nuL;H“H tapggesce Es{ L _L L L _L _L ) RO 1112 22 ) L28,0(0,53), (L7,6),(2,3,6),(1,2,3), (L6, 4), (1,7,5), (2,4,
11 ve O 5CbeBZ (57 001011100 2 2 2 2 2 2 W 1 -1 1 0 0 0 -1 ) 74 {2,7,5),{3,7,4}, {4,5,6}} {2,6,5}, {3,5,4}, {3, 6,
ube, B2=C2, 2
LY N A IDodecab, Phf ;— L 0 L 0 0 ) He o1l flat triad/mask bits flat triad/mask bits
ring4, Haring4) - - {1,4,2,5,3,7,6} {1.2,3.6,4,7,5)
{0.1,1,0.1, 1,0} {0.1,1,0.1, 1,0}
Flipped Not Flipped
- BCS,E7,E6 Bn( 1 0 0 1 0 0 0 0 \ Triad fpi=4 BCy L fp_sm=3-31H Triad fpi=7 BCg L fp_sm=3-31H
6Cube, ES, C4, Oapggsscc E8( L _L _L L _L _L _L _L ) R{ 1 1 1 1 2 2 1 1 ) {1,3,2}, {1,4,6}, {1,5,7}, {2,4,7},(1,4, 2}, {1, 3,5}, (1,6, 7}, {2, 3,
12 e ] snubH4 24-1, 00;%%1100 2 2 2 2 2 2 w1 1 0 -1 1 0 o0 -1 } :; (2,6,5), {3,5,4}, (3,6,7)) {2,7,5),(3,7,4}, {4,5,6}}
R 2
mRo N\ A 3Cube, 2Dodecab, Ph( L 0 0 0 ) He 10 flat triad/mask bits flat triad/mask bits
ringS, Hdring1) ? (1,2,3,4,6,5,7) (1.4,2.3,5,6,7)
(1,0,0,0,1, 1,0} (1.0.0,0,1,1,0)
Flipped Not Flipped
. (BCS.E7.E6, Bl 1 1 1 1 o o o o ) Triad fpi=4 BCg L fp_sm=3-02H Triad fpi=7 BCg L fp_sm=3-02H
6Cube. E3, C4. : L L L L L L 1 1 RO 11 2 3 4 4 2 ) (1,2,3), (1,6,4), (1,5,7), (2,4, 7),(1, 2,4}, (1,5, 3), (1,6,7), (2,3,
Hdcell24, Hacellg,  Oapgg: E8{ ) 3 2 b
94 e ccli2d, Hacells, - Tpes 2 2 2 2 2 2 2 2 W& 0 0 0 0o 1 0 o0 ) (2,5,6), (3,4,5), (3,6,7)) (2,5,7), (3,4,7), (4,5,6))

w

w

w

w



8 | hull-list-3b.nb

101

102

107

108
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116

117

122

124

Ya L
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m [

T
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I
& g

o
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u 02

&L
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fd L

T2

L

T
&L

23
bm R
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m R

4 o

m g

4 B

om g

® ¢ ¢

3Cube, Hamming,
A 2Dodecab,
ring4, Haring4)

+ [BCS.E7,E6(27),
6Cube, C4,
snubH4 244,
2Dodecab,
ring2, Hdring2)

(BCS, Hcell24,
Hécell8, 2Dodecab,
ring1, Héring2)

(BCS, 6Cube,
Hicell24, Hdcells,
2Dodecab,
ring1, Hdring2)

{BC8, snubH4 241,
snubH4 16-1,
2Dodecab,
ring3, Hring2)

{BCS, snubH4 244,
Idempot,
2Dodecab,

. ringS, Haring1)

(BCS, E7, E6(27).
Hdcell24, Hcells,
Hamming,

. 2Dodecab,
ring4, Hdringd)

(BCS. E7,
E6(27), 6Cube,
C4, Hécell24,
Hécell8, 2Dodecab,
ringS, Haring3)

. {BC8, 6Cube,
snubH4 24-3,
snubH4 16-3,
2Dodecab,
ring3, Haring3)

{BC8, 6Cube,
snubH4 24-3,
2Dodecab,

. ring2, Haring3)

{BC8, Hdcell24,
Hdcell8, Hamming,
2Dodecab,

. ring3, Hdring1)

* {BC8, 6Cube,
Hdcell24, Hdcell8,

Hamming, Idempot,

. 2Dodecab,
ring3, Haring)

{BC8, E7, E6(27),
snubH4 24-1,
2Dodecab,

. ring2, Haring2)

000010000,

Oapggsscc
011111001,

Oapggssce
011111011,

Oapggssce
011111110,

Oapggsscc
01111111,

Oapggssce
001010010,

Oapgessce
001010001,

Oapggssce
011110001,

Oapggssce
011110010,

Oapggssce
001011111,

Oapggsscc
001011110,

Oapggssce
000011111,

Oapggssce
000011101,

Ph{

B
ES8|

Ph{

E8(

Ph{

E8(

Ph{

B
ES8|

Ph{

Bnf
ES8|

Ph{

Bn(
E8(

Ph{

B
E8{

Ph{

B
ES8|

Ph{

Bn(
E8(

Ph{

B
E8{

Ph{

ES8|

Ph{

ES|

Ph{

L 0 -L 0 0
2 2
1 0 0 1 0 0
L _L L L L
2 2 2 2 2
v o T
2 V2 Ve
1 0 0 0 0
L L L L L
2 2 2 2 2
L 0 -L 0
2 2
1 0 1 0 0 1 0
L _L L _L _L L L
2 2 2 2 2 2 2
I 1 o 1 1 1 .
2 2 s V2 Vo
1 0 1 0 0 0
L _L L _L _L L
2 2 2 2 2 2
1
L o L o
2 2
1 0 0 0 1 0 1
L _L _L _L L L L
2 2 2 2 2 2 2
L 0 L _L 1 ! L
2 V2 2 V2 Ve
1 1 1
L L L
2 2 2
I o 1 1
2 V2 Je
0 1 0 0 0
L L L
2 2 2
0 _ 1 _ 1
V2 Ve
0 1 0 0 1 0
_L L _L _L L L
2 2 2 2 2 2
i 0 o o
2 2 23 V2 Vo
0 1 0 0 1 1 0
_L L _L _L L L
2 2 2 2 2 2
-l 0 -l 0
2 2
0 0 0 1 0 1
_L _L _L L _L L
2 2 2 2 2 2
i o i . I
2 2 ‘/2— ‘/?
0 0 1 0 1 1 0
_L _L L _L L L L
2 2 2 2 2 2
1
L o L o
2 2
0 1 0 1
_L L _L L
2 2 2 2
1 1 1
- 0 - T

Ht

Re{
Wil
Ht

Ry
wi(
Ht

Ry
wi(
Ht

Re{
Wil
Ht

Re{
wi(
Ht

Ry
wi(
Ht

Re{
Wil
Ht

Re{
Wil
Ht

Ry{
wi(
Ht

Rt{
Wil
Ht

Re{
Wil
Ht

Ry
wi(
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©
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70

Fr

Pt

Lu
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Hg
80

flat triad/mask bits
{1,3,2,6,4,5,7}
{0.1,0,0,0,0,0}
Flipped
Triad fpi=25 BCg R fp_sm=5-SDH
1,7,2}, {1, 3,4}, (1, 6,5},
(2,6,4), {3,6,7), (4,7,5))

flat triad/mask bits
(1,2,7,3,4,6,5)
(1,0, 1,1,1,0,1)
Flipped
Triad fpi=30 BCg R fp_sm=6-5CH

(2,6,4),(3,4,7}, (5,7,6}}

flat triad/mask bits
(1,7,2,3,6,5.4)
(0,0,1,1.1,0,1)
Flipped
Triad fpi=27 BCg R fp_sm=4-48H

12,5,3),(1, 2,7},

flat triad/mask bits
{1,2,4,5,3,6,7}
{0.1,0,0,0,0,0}
Not Flipped
Triad fpi=26 BCg R fp_sm=8-SEH
{1, 4,3}, (1,6, 5}, {2, 6,
12,5,4),(3,5,7}, (4,7,

flat triad/mask bits
(1,2,7.4,3,6,5)
0.1,1,1,1,0,1)
Not Flipped
Triad fpi=28 BC4 R fp_sm=3-57H

{1, 2,7}, {1, 3,6}, {1, 5,4}, {2,5,3),{1,7, 2}, {1,5, 3}, {1,6, 4}, {2, 3,

12,5,4),(3,4,7}, 15,7, 6}}

flat triad/mask bits
11,2,7.5.3,6,4)
(1,1,1,0.1,0, 1)
Not Flipped
Triad fpi=29 BCg R fp_sm=7-41H

(1,2,7}, {1, 3,5}, (1, 4,6}, {2,4,3),{1,7, 2}, {1, 3, 6}, {1, 4,5}, {2, 3,

(2,5,6), {3,6,7}, {4,7,5}}
flat triad/mask bits
{1,7,2,3,5,4,6}
{0,0,0,1,0,0, 1}
Flipped
Triad fpi=30 BCg R fp_sm=6-42H
1, 2,7}, {1, 6, 3}, (1, 4,5},
{2,4,6),{3,4,7}, {5,7,6}}
flat triad/mask bits
(1,7,2,6,3,4,5)
{0.1,0,0,0,0,1}
Flipped
Triad fpi=12 BCg R fp_sm=4-04H

12,3,5),(1,7, 2},

12,5,6),(3,5,7}, {4,7,6}}

flat triad/mask bits
{1,7,2,3,6,4,5}
{1,0,0,0,0,0, 1}
Not Flipped
Triad fpi=28 BCg R fp_sm=3-49H
1, 3,5}, (1,4, 6}, {2, 6,
{2,4,5},1(3,4,7}, {5, 7,

flat triad/mask bits
(1,2,7,3,5,4,6)
{1,0,0,1,0,0, 1}
Not Flipped
Triad fpi=11 BCg R fp_sm=1-07H

(1,2,4},{1,3,7}), (1, 6,5}, {2, 3,6},{1, 4, 2}, {1,7, 3}, {1,6, 5}, {2, 3,

(2,5,7), {3,4,5), (4,6,7))
flat triad/mask bits
(1,4,2,3,7,6,5)
{0.0,1,0,0,0,0}

Flipped
Triad fpi=10 BC4 R fp_sm=5-0FH

(2,5,6),{3,4,5], {4,6,7}}
flat triad/mask bits
{1,2,4,6,3,7,5}
{1,1,1,1,0,0,0}

Flipped
Triad fpi=25 BCg R fp_sm=5-70H
(1, 2,7}, {1, 3, 4}, (1, 5, 6},
{2,6,4},{3,7,6}, {4,7,5}}

flat triad/mask bits
(1,7,2,3,4,5.6)
10.0,0,0.1, 1,1}
Flipped
Triad fpi=27 BCg R fp_sm=4-7BH
1,7,2},{1,5,3}, (1, 4,6},
(2,6,5), {3,7,6), (4,7,5))

flat triad/mask bits
(1,2,7,5.3,4,6)
(L1011, 1,1}
Flipped
Triad fpi=13 BCg R fp_sm=6-3DH

12,3,5),(1,7, 2},

12,4,3),(1,2,7},

{2,6,7),(3,4,6}, {4,5,

flat triad/mask bits

(1,4,2,7.3,6.5)

{1.1,1,0,0,0,0}
Not Flipped

Triad fpi=8 BCg R fp_sm=2-06H

[{1,4,2},{1,6,3}, (1, 7,5}, {2,7,3),{1, 2,4}, {1,5, 3}, {1,7, 6}, {2, 3,

(2,5,6), (3,4,6), (4,5,7))
flat triad/mask bits
{1,2,4,5,3,7,6}
{0,1,1,0,0,0,0}

Not Flipped
Triad fpi=26 BCg R fp_sm=8-73H
1, 4,3}, (1,5, 6}, {2, 3,
{2,5,4},(3,7,5}, {4, 7,

flat triad/mask bits
(1,7,2,4,3,5,6)
(1,1,0,0,1,1, 1)
Not Flipped
Triad pi=29 BC4 R fp_sm=7-72H
{1, 6,3}, (1, 4,5}, {2, 3,
{2,6,5),(3,7,5}, {4,7,6))

flat triad/mask bits
(1.2,7.6.3,4,5)
(0.1,0,0,1, 1, 1)
Not Flipped
Triad fpi=14 BCy R fp_sm=7-3EH

{1,5,2}, {1,3,4}, (1,7, 6}, {2,6,3)},{1,2,5}, {1,4, 3}, {1,7, 6}, {2, 7,

(2,7,4),{3,7,5}, {4,5,6}}
flat triad/mask bits
{1,2,5,3,4,7,6}
{1,0,1,1,1, 1,0}
Flipped
Triad fpi=12 BCg R fp_sm=4-37H
(1,4,2},{1,7,3}, (1, 6,5},
(2,7,5),{3,5,4}, {4,6,7}})
flat triad/mask bits
{1,2,4,7,3,6,5}
(1,1,1,0,1, 1,0}
Flipped
Triad fpi=14 BCg L fp_sm=7-39H
(1, 5,2}, {1, 3,4}, (1,6, 7},
{2,6,4},{3,6,5}, {4,5,7}}
flat triad/mask bits
(1,2,5,3,4,6,7)
{1,0,0,1,1,1,0}
Flipped
Triad fpi=8 BCy L fp_sm=2-32H

12,6,5), {3,6,4}, (4,5,7}}

flat triad/mask bits
{1,4,2,5,3,6,7}

12,3,6),(1, 2, 4},

12,7,3),(1, 2, 5},

12,6,4),(3,6,5}, {4,5,7}}

flat triad/mask bits
(1,2,5,4.3,7.6)
(0,1,1,1.1,1,0}
Not Flipped
Triad fpi=11 BCg R fp_sm=1-34H
{1,3,7), (1,6,5}, (2,3
12,7,6),(3,6,4}, {4,5,7}})

flat triad/mask bits
{1,2,4,3,7,6,5}
{0.0,1,0,1,1,0}
Not Flipped
Triad fpi=13 BCg L fp_sm=6-3AH
{1, 4,3}, (1,6,7}, {2, 6,
12,7,4),(3,7,5}, (4,5,

flat triad/mask bits
(1,2,5.4,3,6,7)
(0.1,0, 1,1, 1,0}
Not Flipped
Triad fpi=10 BCy L fp_sm=5-3BH

1{1,2,4},{1,5,3), {1,6,7}, {2,3,7),{1, 4,2}, {1,6, 3}, {1, 5,7}, {2, 7,

12,6,5),(3,5,4}, {4,6,7}}

flat triad/mask bits
{1,4,2,6,3,5,7}
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{BCS, E7, E6,
Hicell24, Hdcells,
2Dodecab,
rings, Haring3}

(BCS, E7, E6,
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snubH4 16-2,
2Dodecab,
ring3, Haring3)
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snubH4 242,
2Dodecab,
ringd, Haringd)
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snubH4 242,
2Dodecab,
ring2, Haring3)
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{0.1,0,0,1, 1,0} {1,1,0,1,1,1,0)
Flipped Not Flipped
Triad fpi=23 BCy L fp_sm=2-7EH Triad fpi=24 BCy L fp_sm=3-7DH
{1,2,6},{1,7,3}, {1, 5,4}, {2, 4, 3},{(1,6, 2}, {1,3,7}, {1, 5,4}, {2,5,3
(2,7,5),{3,6,5}, {4,7,6}} {2,7,4},(3,6,4}, {5,7,6})

flat triad/mask bits flat triad/mask bits

(1,6,2,7.3,5.4) (1,6,2,3,7,5,4)

0L L1 (L0, L1, 1,1, 1)
Flipped Not Flipped

Triad fpi=23 BCg L fp_sm=2-4DH Triad fpi=24 BCg L fp_sm=3-4EH

1{1,6,2},{1,3,7), {1, 5,4}, {2,4,3),(1, 2,6}, {1,7, 3}, (1,5, 4}, {2,5,3

(2,5,7), {3,5,6}, {4,7,6}} {2,4,7),(3,4,6}, {5,7,6}}

flat triad/mask bits flat triad/mask bits

(1,2,6,3,7,5,4) (1,2,6,7.3,5.4)

{1,0,1,1,0,0, 1} {0,1,1,1,0,0, 1}
Flipped Not Flipped

Triad fpi=24 BCg R fp_sm=3-49H Triad fpi=23 BCg R fp_sm=2-4AH
(1,6,2}, {1,3,7}, (1, 4,5}, {2,5,3),{1,2, 6}, {1,7, 3}, {1, 4,5}, {2,4,3
(2,4,7), {3,4,6}, (5,7,6}} {2,5,7),(3,5,6}, {4,7,6}}

flat triad/mask bits flat triad/mask bits

(1.2,6,3,7.4,5) (1,2,6,7.3,4,5)

{1,0,0,1,0,0, 1} {0.1,0,1,0,0, 1}
Flipped Not Flipped

Triad fpi=24 BCy R fp_sm=3-7AH Triad fpi=23 BC4 R fp_sm=2-79H

1{1,2,6},{1,7,3}, {1, 4,5}, {2,5,3},(1,6, 2}, {1,3,7)}, {1,4, 5}, {2,4,3

(2,7,4),(3,6,4}, (5,7,6}} {2,7,5),(3,6,5}, {4,7,6}}

flat triad/mask bits

{1,6,2,7,3,4,5)
0,1,0,1, 1,1, 1}

flat triad/mask bits
{1,6,2,3,7,4,5)
{1,0,0, 1,1, 1, 1}

o mm o m e oo
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Seq  Symbol
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dispRowset & /@ e8hulls[4] // ColumnForm

2D/3D Shape

esd

e e
ssm Eal

0 R

—o-13

;
e .

—==1/3

-13

e .
- 2
°
< 2*1/3

°
< 2*1/3

mi )
erd 77

ol .

erd )
b R

Groups

(D8, E7, E7(56). D7,
E6, D6, ES, DS,
D4, D4Dual, F4,
snubHA® 24-3,
D3, D2, 3lcosaa,
ring3, Hddringd)

{D8, E7, E7(56), D7,
E6, D6, ES, DS,
D4, D4Dual, F4,

snubH4® 24-1, D3,

3lcosaa, 3lcosad,
ring2, Hddringd)

(D8, E7, E7(56). D7,
E6, D6, ES, DS,
D4, D4Dual, F4,
snubHA® 244,
snubH4d 16-4,
3lcosaa, ring6,
Hddringd)

(D8, E7, E7(56),
D7, E6(27). D6,
SnubH4® 241,
3lcosaa, ring6,
Hddring3)

(D8, E7(56). D7,
snubH4d 244,
snubH4d 84,
3lcosaa, ring2,
Hddringd)

(D8, E7(56).
snubH4d 243,
3lcosaa, 3lcosad,
ring2, Hddring3)

(DS, snubHdd> 24-2,
3lcosaa, ring2,
H4ring3, a7)

(D8, D7,
snubH4d 24-2,
snubH4P 16-2,
3lcosaa, ring7,
Hddring?, a7, a6)

(D8, E7, D7, E6(27),

D6, snubH4d 24-2,

3lcosaa, ring3,
Hddringd,
a7, a6, a5}

(D8, E7, D7, E6,
D6, ES, DS, E4,
D4, D4Dual, F4,
SnubH4® 241,
SubH4® 16-1,
3lcosaa, 3lcosad,
ring6, Hadringd,
a7, a6, a5, a4, a3)

(D8, E7, D7, E6,
D6, ES, DS, E4,
D4, D4Dual, F4,
SnubH4® 24-3,
SubH4® 16-3,
D3, 3lcosaa,
ring7, Hddring2,
a7, a6, a5, a4, a3)

(D8, E7, D, E6,
D6, ES, DS, E4,
D4. D4Dual, F4.

Particle
Quantum Bits

Oapggsscc

011001111,

Oapggssce
011001001,

Oapggssce
001000101,

Oapggsscc
000101101,

Oapggssce
000101110,

Oapggssce
000101111,

Oapggssce
011101011,

Oapggsscc
011101010,

Oapggssce
011101001,

Oapggssce
011000010,

Oapggssce
001000111,

B

Ph{

B
ES8|

Ph{

B
ES8|

Phi

Bn(
E8(

Ph{

Bnf
ES8|

Ph{

B
E8{

Phi

Bn(
E8(

Ph{

Bn(
E8(

Ph{

B
ES8|

Ph{

B
ES8|

Ph{

B
ES8|

Ph{

0
0

Binary / E8 / Physics

Coordinates

o

0
0

0
0

Re{
Wil
Ht

Ry(
Wil
Ht

Rt{
Wil
Ht

Re(
Wil
Ht

Ry(
Wi
Ht

Rt{
Wil
Ht

Re(
Wil
Ht

Re{
Wil
Ht

Re{
Wi

Rt{
Witf

Re{
Wil

Algebra Root
Weight / Height / Rtt=Atomic Element Number ——>

o -1 -2 -2 -2 -2 -1 -1

o -1 -1 -2 -2 -2 -1 -1

2 0 1 2 3 4 2 3
1 -1 0 0 0 0
17

2 2 3 4 -3 -4
0 - 0 0 0 0
29

0o -1 -1 -1 -1 -1 0 0

o

-1 0 -1 1 0 0 0

Tm
69

Eu

Pd

g =l

Fm
100

7

Flipped
Triad fpi=6 Dg R fp_sm=6-42H

1, 2,3}, {1,7,4}, (1, 5,6}, {2, 4,

{2,5,7},{3,4,5}, (3,7,6}}

flat triad/mask bits
(1,3,2,7.4,5.6)
{0.1,0,0,0,0, 1}
Flipped
Triad fpi=1 Dg R fp_sm=5-5DH
(1,3,2},{1,4,5), (1,7,6}, {2, 6,
(2,7,5), {3,4,7}, (3,6,5))

flat triad/mask bits
(1,2,3,4,5,7.6)
(1,0,1,1,1,0, 1}
Flipped
Triad fpi=2 Dg R fp_sm=8-12H
(1, 2,3}, {1,5,4), (1,6,7}, {2, 4,
(2,6,5), {3,4,6], (3,5,7}}
flat triad/mask bits
{1,3,2,5,4,6,7}
{0,1,0,0,1,0,0}
Flipped
Triad fpi=17 Dg L fp_sm=8-38H
1, 2,5}, {1, 3,7}, (1, 4,6}, {2, 4,
(2,7,6), {3,6,5}, (4,5,7})
flat triad/mask bits
{1,5,2,3,7,4,6}
{0.0,0,1,1, 1,0}
Flipped
Triad fpi=18 Dg L fp_sm=6-3AH
1,2,5}, {1, 7,3}, (1, 4,6}, {2, 6,
(2,7,4), {3,5,4), (5,6,7))
flat triad/mask bits
(1,5,2,7.3,4,6)
{0.1,0,1,1, 1,0}
Flipped
Triad fpi=22 Dg L fp_sm=6-3AH

1{1,2,6},{1,5,3},(1,4,7}, (2,7,

(2,5,4),(3,6,4}, (5,6,7}}

flat triad/mask bits
(1,6,2,5.3,4,7)
(0,1,0,1.1, 1,0}
Flipped
Triad fpi=22 Dy R fp_sm=6-5CH
1,2,6}, {1, 3,5}, (1, 7,4}, {2, 7,
(2,5,4),{3,4,6], (5,7,6}}

flat triad/mask bits
{1,6,2,3,5,7,4}
{0,0,1,1,1,0, 1}
Flipped
Triad fpi=18 Dg R fp_sm=6-5CH
1, 2,5}, {1, 3,7}, (1, 6,4}, {2, 6,
(2,7,4), {3,4,5), (5,7,6))

flat triad/mask bits
(1,5,2,3,7,6,4)
(0,0, 1,1,1,0,1)
Flipped
Triad fpi=17 Dg R fp_sm=8-5EH
{1,2,5},{1,7,3}, {1, 6,4}, {2, 4,
(2,7,6), (3,5,6), (4,7,5))
flat triad/mask bits
(1,5,2,7.3,6,4)
(0.1, 1,1,1,0,1}
Flipped
Triad fpi=3 Dg R fp_sm=4-7BH

1{1,3,2},{1,6,4}, (1,5,7}, {2, 5,

(2,7,6), {3,7,4}, (3,6,5}})
flat triad/mask bits
(1,2,3,6,4,5.7)
(L1011, 1, 1)
Flipped
Triad fpi=9 Dg R fp_sm=6-10H
1,2,4},{1,3,6}, (1,5,7}, {2, 3,
{2,7,6}, {3,4,7}, {4,5,6}}

flat triad/mask bits
(1.4,2,3,6,5,7)
{0.0,0,0,1,0,0)

Flipped
Triad fpi=3 Dg R fp_sm=7-3EH

Octonions.

Not Flipped
Triad fpi=9 Dg R fp_sm=6-42H
6),{1,2,4},{1,6,3}, (1,5,7}, {2,3,5
{2,6,7},(3,4,7}, {4,6,5}}

flat triad/mask bits
(1,2,4,6,3,5,7)
{0.1,0,0,0,0, 1}
Not Flipped
Triad fpi=2 Dg R fp_sm=8-SEH
4),(1, 2,3}, {1,5,4), (1,7,6}, {2,7,4
{2,6,5),(3,4,6},{3,7,5)})

flat triad/mask bits
(1,2,3,5.4,7.6)
0.1,1,1,1,0,1)
Not Flipped
Triad fpi=1 Dg R fp_sm=5-11H
7)5(1,3,2), (1,4, 5), (1,6,7}, (2,4, 6
12,7,5),(3,4,7},{3,5,6}}

flat triad/mask bits
{1,3,2,4,5,6,7}
{1,0,0,0,1,0,0}
Not Flipped
Triad fpi=19 Dg L fp_sm=3-31H
3},(1, 6, 2}, {1, 3,4}, {1,5,7}, {2,3,5
{2,7,4),(3,7,6}, {4,5,6))

flat triad/mask bits
{1,6,2,3,4,5,7}
{1,0,0,0,1,1,0}
Not Flipped
Triad fpi=20 Dg L fp_sm=1-33H
3},(1, 6,2}, {1,4,3}, (1,5,7}, {2,3,7
{2,5,4),(3,6,5}, {4,6,7))

flat triad/mask bits
(1.6,2,4,3,5,7)
(1,1,0,0,1, 1,0}
Not Flipped
Triad fpi=21 Dg L fp_sm=6-3AH
3),(1, 2,6}, {1,5,3), (1,4, 7}, {2,4,3
12,7,5),(3,7,6}, {4,5,6}}

flat triad/mask bits
(1,2,6,5.3,4,7)
(0,1,0, 1.1, 1,0}
Not Flipped
Triad fpi=21 Dg R fp_sm=6-5CH
3},(1, 2,6}, {1,3,5}, {1,7,4}, {2,4,3
12,7,5),(3,6,7}, {4,6,5}})

flat triad/mask bits
{1,2,6,3,5,7,4}
{0,0,1,1,1,0, 1}
Not Flipped
Triad fpi=20 Dg R fp_sm=1-55H
3},(1, 6,2}, {1,3,4},(1,7,5}, {2,3,7
{2,5,4),(3,5,6}, {4,7,6})

flat triad/mask bits
(1.6,2,3,4,7.5)
(1,0,1,0,1,0, 1)
Not Flipped
Triad fpi=19 Dg R fp_sm=3-57H
3),(1, 6,2}, {1,4,3), (1,7, 5}, {2,3,5
12,7,4),(3,6,7}, {4,6,5)})

flat triad/mask bits
(1,6,2,4,3,7.5)
(1.1,1,0,1,0, 1}
Not Flipped
Triad fpi=5 Dg R fp_sm=7-72H
4}5{1,2,3},{1,7,4}, {1,5,6}, {2,4,5
12,7,6),(3,6,4}, {3,7,5)})
flat triad/mask bits
{1.2,3,7.4,5.6}
{0.1,0,0.1, 1,1}
Not Flipped
Triad fpi=6 Dg R fp_sm=6-10H
5}5(1, 2,3}, {1, 4,7}, {1, 5,6}, {2,4,6
{2,7,5},{3,4,5}, {3, 6,

flat triad/mask bits
(1.2,3,4,7.5.6)
{0.0,0,0,1,0,0)

Not Flipped
DgR fp_sm=4-37H




Seq

176

185

0
wg 9

&m R

Symbol

= x|
">

B, 018

om L

Kzﬂflﬂ

em L

Egﬂflﬂ

M L

ox
my L

05173
3 v

Px,
e L

05173

ax, 013

og L

2D/3D Shape

a

snubHAD 244,
snubH4D 8—
D3, D2, 3lcosaa,
ring6,, Hddbring3,

a7, a6, a5, ad, a3)

Groups

(D8, E7, E7(56).
D7, E6, D6, DS,
snubH4 241,
snubH4 16-1,
3lcosab, 3lcosad,
ring3, Hdring3)

* {DS,E7,E7(56).
D7, E6, D6, DS,
snubH4 244,
3lcosab, ringd,
Hdring2}

. (DS.E7,E7(56).
D7, E6, D6, D,
snubH4 24-3,
snubH4 16-3,
3lcosab, rings.
Hdringd)

e © &

+ (D8,E7.ET(56).
D7, E6(27), D6,
F4, snubH4 24-3,
3lcosab, ringd,
Hdring2)

®

(D8, E7(56), D7,
Fd, snubH4 24-1,
3lcosab, 3lcosad,
ringd, Hdring2)

®

(D8, E7(56), F4,
snubH4 244,
3lcosab, ringl,
Hdring1)

(D8, F4,
snubH4 241,
3lcosab, ringl,
Hdringl, a7)

(D8, D7, F4,
snubH4 24-3,
3lcosab, ring5,
Hdringl, a7, a6)

(D8, E7, D7,
E6(27), D6, F4,
snubH4 244,
snubH4 164,
3lcosab, 3lcosad,
ring3, Hdring3,
a7, 16, a5)

(D8, E7, D7,

* E6.D6,DS,Ed,
snubH4 24—
snubH4 16-2
3lcosab, rings,
Hdringd, a7,
a6, a5, ad)

. (D8,E7.D7.
E6, D6, DS, E4,
snubH4 24—
3lcosab, rings.
Hdringl, a7,
16, 15, a4)

e ©2 e o o ¢

. (D8,E7.D7,
E6. D6. DS. E4.

Oapggssce
001001110,

Particle
Quantum Bits

Oapggsscc

010101000,

Oapggsscc
010100100,

Oapggssce
010100000,

Oapggssce
010001001,

Oapggssce
010001010,

Oapggssce
010001011,

Oapggssce
000000011,

Oapggssce
000000010,

Oapggssce
000000001,

Oapggssce
011100100,

Oapggssce
011100000,
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Phi
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Ph{
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1 0
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Binary / E8 / Physics
Coordinates
0 1
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Rb
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@

Ds
110

Lv
116

Ne
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(dy 23305 {4y 15805 (450,30, 1452, 4),(4y 35 215 {4,041, (4y /50, (£, 4,3

(2,7,6), {3,6,4}, (3,5,7}})

flat triad/mask bits
(1,3,2,7.4,6,5)
0.1,1,1,1,1,0)

Flipped
Triad fpi=15 Dg L fp_sm=3-50H
1,2,5},{1,3,6}, (1,4,7}, {2, 3,
12,7,6),(3,5,7}, {4,6,5)})
flat triad/mask bits
{1,5,2,3,6,4,7}
{0,0,0,0,1,0, 1}
Flipped
Triad fpi=15 Dg L fp_sm=3-63H
1,5,2},{1,6, 3}, (1,4,7}, {2, 3,
{2,6,7},(3,7,5}, {4,6,5}}

flat triad/mask bits
(1.2,5.6,3,4,7)
(1,1,0,0,0, 1, 1)
Flipped
Triad fpi=15 Dg L fp_sm=3-7DH
(1,5,2}, {1,3,6), (1,7,4}, (2,4,
12,7,6),(3,7,5}, {4,6,5}})

flat triad/mask bits
(1,2,5,3,6,7.4)
{10, 1,1,1,1, 1}
Flipped
Triad fpi=2 Dy L fp_sm=8-5H
{1,3,2},{1,4,5}, (1,6,7},{2,7,
{2,6,5),(3,4,6],{3,7,5)})
flat triad/mask bits
{1,2,3,4,5,6,7}
{1,0,0,1,1,0, 1}
Flipped
Triad fpi=5 Dg L fp_sm=7-58H
1,2,3},{1,4,7}, (1,5,6}, {2,5,
{2,7,6},(3,4,6}, {3,7,5}}
flat triad/mask bits
(1,3,2,4,7,5,6)
{0.0,0,1,1,0, 1}
Flipped
Triad fpi=9 Dg L fp_sm=6-5BH
{1,4,2},{1,6, 3}, {1,5,7}, {2, 5,
{2,7,6},(3,4,7}, {4,6,5}}

flat triad/mask bits
(1,2,4,6,3,5.7)
(1,1,0,1,1,0, 1}
Flipped
Triad fpi=6 Dy L fp_sm=6-09H
(1,3,2}, {1,4,7), (1,5, 6}, {2, 6,
12,5,7),(3,4,5},{3,6,7}}
flat triad/mask bits
{1,2,3,4,7,5,6}
{1,0,0,1,0,0,0}
Flipped
Triad fpi=3 Dg L fp_sm=4-03H
1, 3,2}, {1,6,4}, (1,5,7}, {2, 4,
12,6,7),(3,4,7}, {3,5,6))

flat triad/mask bits
{1,2,3,6,4,5,7}
{1,1,0,0,0,0,0}
Flipped
Triad fpi=1 Dg L fp_sm=5-08H
1, 2,3}, {1,4,5}, (1,6,7}, {2,6,
{2,5,7},(3,4,7}, {3,5,6}}
flat triad/mask bits
(1,3,2,4,5.6,7)
10,0,0,1,0,0,0}
Flipped
Triad fpi=16 Dg R fp_sm=3-64H
{1,2,5},{1,3,6}, (1,7,4},{2,3,
{2,4,6),(3,5,4},{5,7,6}}
flat triad/mask bits
2,3,6,7.4)
{0,0,1,0,0,1, 1}
Flipped
Triad fpi=16 Dg R fp_sm=3-TAH
1,2,5},{1,6, 3}, (1,4,7}, {2, 7,
12,6,4),(3,5,4},1{5,7,6}})

flat triad/mask bits
{1,5,2,6,3,4,7}
{0,1,0,1,1,1, 1}
Flipped
Triad fpi=16 Dg R fp_sm=3-49H

15(1,5,2}, {1,6,3}, (1,4,7}

515(1,2,3), {1,7, 4}, (1,5, 6}

15(1, 3,2}, {1,5,4}, (1,6,7}

{2,7,6),(3,7,4}, (3,5,

flat triad/mask bits
(1,3,2,6,4,7.5)
(1,1,1,0,1,1,0}

Octonions

Not Flipped
Triad fpi=16 Dg L fp_sm=3-50H

12,6,4),(3,4,5}, (5,7, 6}}

flat triad/mask bits
(1,2.5,3,6,4,7)
{0,0,0,0,1,0, 1)
Not Flipped
Triad fpi=16 Dg L fp_sm=3-63H

{2,4,6},(3,5,4}, {5,7,6})

flat triad/mask bits
(1.5,2,6,3,4,7)
{1.1,0,0,0, 1, 1)
Not Flipped
Triad fpi=16 Dg L fp_sm=3-7DH

12,6,4),(3,5,4}, (5,7, 6}}

flat triad/mask bits
(1.5,2,3,6,7.4)
(L0, 1L, 1,1, 1, 1)
Not Flipped
Triad fpi=1 Dg L fp_sm=5-5AH

12,7,5),(3,4,7}, {3,6,5}}

flat triad/mask bits
(1,2.3,5.4,6,7)
(0,1,0,1,1,0,1)
Not Flipped
Triad fpi=3 Dg L fp_sm=4-51H

{2,7,6),(3,4,7}, {3,6,5}}

flat triad/mask bits
(1.3,2,4,6,5.7)
{1,0,0,0, 1,0, 1)
Not Flipped
Triad fpi=6 Dy L fp_sm=6-5BH

{2,7,5),(3,4,5}, (3,7, 6})

flat triad/mask bits
(1.3,2,7.4,5.6)
(1.1,0,1,1,0,1)
Not Flipped
Triad fpi=9 Dg L fp_sm=6-09H

12,6,7),(3,4,7}, 4,5, 6}}

flat triad/mask bits
(1,4.2,3,6,5.7)
{1,0,0,1,0,0,0)
Not Flipped
Triad fpi=5 Dg L fp_sm=7-0AH

{2,6,7},(3,4,6}, {3,5,7})

flat triad/mask bits
(1,2.3,7.4,5,6)
{0,1,0,1,0,0,0}
Not Flipped
Triad fpi=2 Dg L fp_sm=8-0BH

{2,5,6},(3,4,6}, {3,5,7})

flat triad/mask bits
(1.3,2,5,4,6,7)
{1.1,0,1,0,0,0)
Not Flipped
Triad fpi=15 Dg R fp_sm=3-64H

12,6,7),(3,7,5}, {4,6,5}}

flat triad/mask bits
(1,2.5,3,6,7.4)
{0,0,1,0,0,1, 1)
Not Flipped
Triad fpi=15 Dg R fp_sm=3-TAH

12,7,6),(3,7,5}, {4,6,5}}

flat triad/mask bits
(1,2.5,6,3,4,7)
(0, 1,0,1,1,1,1)
Not Flipped
Triad fpi=15 Dg R fp_sm=3-49H

4},(1,2,5}, {1,3,6}, {1,4,7}, {2,3,7}

3),(1,5,2), {1, 3,6}, {1,7,4}, {2,7, 3}

4)5(1,2,3), {1,5,4}, {1,6,7}, {2,6, 4}

4},(1,3,2}, {1,4,6}, {1,5,7}, {2, 4,5}

1,3,2), {1,7,4}, (1,5, 6}, {2,6, 4}

4)5(1,4,2), {1,3,6}, {1,5,7}, {2,5, 3}

12,5, 4}

2,7, 4}

71,(1,2,5), {1,3,6}, {1,7,4}, {2, 3, 4}

3151, 2,5}, {1,6, 3}, {1,4,7}, {2,4, 3}

11
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snubH4 24—
3lcosab, ringd,
Hdring?2, a7,
16, 15, ad)

Groups

(D8, E7, D7,
E6, D6, D5, E4,
snubH4 24—
3lcosac, ringd,
Hdring?2, a7,
16, 15, a4)

(D8, E7. D7
E6, D6, DS, E4,
snubH4 24-2,
3lcosac, ringS.
Hdringl, a7,
a6, 5, ad)

(D8, E7. D7,
© E6.D6.DS,E4,
snubH4 24-2,
snubH4 16-2,
3lcosac, rings,
Hdring4, a7,
a6, a5, a4}

(D8, E7, D7, D6,
Fd, snubH4 244,
snubH4 16-4,
3lcosac, 3lcosad,
ring3, Hdring3,
a7, 46, a5)

(D8, D7, F4,
snubH4 243,
3lcosac, ringS,
Hdringl, a7, a6}

(DS, F4,
snubH4 241,
3lcosac, ringl,
Hdringl, a7)

(DS, E7(56), F4,
snubH4 244,
3lcosac, ringl,
Hiring1)

(D8, E7(56), D7,
F4, snubH4 24-1,
3lcosac, 3lcosad,
ringd, Haring2)

(D8, E7. E7(56).
D7, D6, F4,
snubH4 24-3,
3lcosac, ringd,
Hdring2)

(D8, E7, E7(56),
D7, E6, D6, D5,
snubH4 24-3,
snubH4 16-3,
3lcosac, ringS,
Hdringd)

* (DS8,E7.E7(56).
D7, E6, D6, DS,
snubH4 244,
3lcosac, ringd,
Hdring2}

{D8, E7, E7(56),
D7. E6, D6, D5,

Oapggsscc
011101100,

Particle
Quantum Bits

Oapggssce

001101100,

Oapggssce
001100000,

Oapggssce
001100100,

Oapggsscc
010000001,

Oapggssce
010000010,

Oapggssce
010000011,

Oapggssce
000001011,

Oapggssce
000001010,

Oapggssce
000001001,

Oapggsscc
000100000,

Oapggssce
000100100,

Bn{

Ph{

Bn{

Phi

Bn{
E8(

Phi

Bn{
E8{

Ph{

Bnf
E8{

Ph{

Bn{
E8(

Ph{

Bnf
E8{

Ph{

Bn{
E8(

Ph{

Bn{
E8(

Ph{

Bn{
E8(
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Bnf
E8{
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Bnf
E8{

Ph{

]

Binary / E8 / Physi

Coordinates

0
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o
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e

1
1
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Re{
Wil
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Ry(
Wil
Ht

Rt{
Witf
Ht

Re{
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Ry(
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Rt{
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Re(
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Re{
Wil
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Witf

Re(
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o

B

B

-2

21

Algebra Root

o

B

-2

0

-1
-1

0

-1
-2

-4

-4

-2

-3

Ca
20

Li

Ne
10

Lv
116

Ds
110

Zn
30

Rb
37

(4525 205 {4y 3,00, (4,45 11, {251,

{2,4,6),(3,4,5}, {5,7,6}}

flat triad/mask bits
(1,2,5,3,6,4,7)
{1,0,0,1,0,0, 1)

Flipped
Triad fpi=15 Dg R fp_sm=3-36H
1,2,5}, {1,6, 3}, (1,7,4}, {2, 3,
{2,7,6},(3,7,5}, {4,5,6}}
flat triad/mask bits
(1,5.2,6,3,7,4)
(0,1,1,0,1, 1,0}
Flipped
Triad fpi=15 Dg R fp_sm=3-05H
{1,5,2},{1,3,6}, (1,7,4},{2,3,
12,6,7),(3,5,7}, {4,5,6}}

flat triad/mask bits
(1,2,5,3,6,7.4)
{1,0,1,0,0,0,0}
Flipped
Triad fpi=15 Dg R fp_sm=3-1BH
{1,5,2},{1,6, 3}, (1,4,7}, {2, 4,
12,7,6),(3,5,7}, {4,5,6}})
flat triad/mask bits
{1,2,5,6,3,4,7}
{1,1,0,1,1,0,0}
Flipped
Triad fpi=2 Dg L fp_sm=8-74H
1, 2,3}, {1,4,5}, (1,7,6}, {2, 4,
{2,6,5},(3,6,4}, {3,7,5}}
flat triad/mask bits
(1,3,2,4,5.7.6)
0.0,1,0, 1,1, 1)
Flipped
Triad fpi=5 Dg L fp_sm=7-75H
{1,3,2},{1,4,7}, (1,6,5}, {2, 4,
{2,7,6},(3,6,4}, {3,7,5}}
flat triad/mask bits
(1,2,3,4,7,6,5)
(1,0,1,0, 1,1, 1)
Flipped
Triad fpi=9 Dy L fp_sm=6-76H
{1,2,4},{1,6, 3}, (1,7,5}, {2, 3,
12,7,6),(3,7,4}, {4,6,5))
flat triad/mask bits
{1,4,2,6,3,7,5}
{0,1,1,0,1,1, 1}
Flipped
Triad fpi=6 Dg L fp_sm=6-24H
1,2,3},{1,4,7}, (1, 6,5}, {2, 4,
{2,5,7},(3,5,4}, {3,6,7})
flat triad/mask bits
{1,3,2,4,7,6,5)
{0,0,1,0,0, 1,0
Flipped
Triad fpi=3 Dg L fp_sm=4-2EH
1, 2,3}, {1,6, 4}, (1,7,5}, {2, 5,
{2,6,7},(3,7,4}, {3,5,6}}

flat triad/mask bits
(1,3,2,6,4,7.5)
{0.1,1,1,0,1,0}
Flipped
Triad fpi=1 Dy L fp_sm=5-25H
{1, 3,2}, {1,4,5), (1,7, 6}, {2, 4,
12,5,7),(3,7,4},{3,5,6})
flat triad/mask bits
{1,2,3,4,5,7,6}
{1,0,1,0,0,1,0}
Flipped
Triad fpi=16 Dg L fp_sm=3-02H
1,2,5},{1,6, 3}, (1,4,7}, {2, 3,
{2,4,6),(3,4,5},{5,6,7}})
flat triad/mask bits
{1,5,2,6,3,4,7}
{0,1,0,0,0,0,0}
Flipped
Triad fpi=16 Dg L fp_sm=3-1CH
1,2,5},{1,3,6}, (1,7,4}, {2, 7,
{2,6,4},(3,4,5}, {5,6,7}}
flat triad/mask bits
(1,5,2,3,6,7.4)
{0.0,1,1,1,0,0}
Flipped
Triad fpi=16 Dg L fp_sm=3-2FH
1.5.2V.01.A6.3V.(1.7.4}.12.7

3a0Ls D5 205 {4y 3,00, {4y 4y /), (£, 4, 3]

{2,6,7},(3,5,7}, {4,6,5))

flat triad/mask bits
(1.5,2,3,6,4.7)
{1,0,0,1,0,0, 1)

Octonions

Not Flipped
Triad fpi=16 Dg R fp_sm=3-36H
4}5(1, 2,5}, {1, 6,3}, (1,7,4}, {2,3,7}
{2,6,4},(3,5,4}, {5,6,7}}

flat triad/mask bits
(1.2,5.6,3,7.4)
{0.1,1,0,1,1,0)
Not Flipped
Triad fpi=16 Dg R fp_sm=3-05H
4),(1,5,2), {1,3,6}, (1,7,4)}, {2,3,7)
(2,4,6),(3,4,5), {5,6,7))

flat triad/mask bits
(1.5,2,3,6,7.4)
{1,0,1,0,0,0,0)
Not Flipped
Triad fpi=16 Dg R fp_sm=3-1BH
3),(1,5,2), {1,6,3}, (1,4,7), {2,7,3}
(2,6,4),(3,4,5), {5,6,7))

flat triad/mask bits
(1,5.2,6,3,4,7)
(1,1,0,1,1,0,0)
Not Flipped
Triad fpi=1 Dg L fp_sm=5-77H
7),(1,3,2), {1, 5,4}, (1,7, 6}, {2, 4,6}
{2,7,5),(3,7,4}, {3,6,5})

flat triad/mask bits
(1.3,2,5,4,7.6)
(L1,1,0,1,1,1)
Not Flipped
Triad fpi=3 Dy L fp_sm=4-7CH
5),(1,2,3), {1,4,6}, (1,7,5), {2,5,4)
(2,7,6), (3,7,4}, (3,6, 5))

flat triad/mask bits
(1.2,3,4,6,7.5)
0.0,1,1,1,1,1)
Not Flipped
Triad fpi=6 Dg L fp_sm=6-76H
5),(1,2,3), {1,7,4}, (1,6,5), (2,4, 6)
(2,7,5), (3,5,4), {3,7,6))

flat triad/mask bits
(1,2.3,7.4,6,5)
(0, 1,1,0,1,1,1)
Not Flipped
Triad fpi=9 Dg L fp_sm=6-24H
6)5(1,2,4}, {1, 3,6}, {1,7,5}, {2, 3,5}
{2,6,7),(3,7,4}, {4,5,6})

flat triad/mask bits
(1,2.4,3,6,7.5)
{0,0,1,0,0,1,0}
Not Flipped
Triad fpi=5 Dg L fp_sm=7-27H
4}5(1,3,2), {1, 7,4}, {1,6,5}, {2,4, 5}
(2,6,7),(3,6,4}, (3,5,7))

flat triad/mask bits
(1.3,2,7.4,6.5)
{1.1,1,0,0,1,0)
Not Flipped
Triad fpi=2 Dg L fp_sm=8-26H
6)5(1,2,3), {1,5,4}, (1,7,6), {2,4,7)
(2,5,6), (3,6,4), {3,5,7})

flat triad/mask bits
(1,2.3,5.4,7.6)
{0,1,1,0,0,1,0)
Not Flipped
Triad fpi=15 Dg L fp_sm=3-02H
7)5(1, 2,5}, {1, 6, 3}, {1,4,7}, {2, 3, 4}
(2,6,7), (3,5, 7}, {4,5,6))

flat triad/mask bits
(1,2.5,6,3,4,7)
{0,1,0,0,0,0,0)
Not Flipped
Triad fpi=15 Dg L fp_sm=3-1CH
3}5(1,2,5), {1, 3,6}, {1,7,4}, {2,4,3]
{2,7,6),(3,5,7}, {4,5,6})

flat triad/mask bits
(1.2,5.3,6,7.4)
{0.0,1,1,1,0,0)
Not Flipped
Triad fpi=15 Dy L fp_sm=3-2FH
VU152V 1. A3V 01,74V, 12.4.3)
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snubH4 24-1,
snubH4 16-1,
3lcosac, 3lcosad,
ring3, Haring3)

Groups

(D8, E7(56).
snubH4® 24-3,
3lcosaa, 3lcosad,
ring2, Hddring3)

(D8, E7, E7(56), D7,
E6, D6, ES, DS,
D4, D4Dual, F4,
snubH4® 241, D3,
3lcosaa, 3lcosad,
ring2, Hddringd)

(D8, E7, E7(56).
D7, E6, D6, DS,
snubH4 241,
snubH4 161,
3lcosab, 3lcosad,
ring3, Hdring3)

(D8, E7, D7,
E6(27), D6, F4,
snubH4 244,
snubH4 164,
3lcosab, 3lcosad,
ring3, Hdring3,
a7, a6, a5)

(D8, E7(56), D7,
F4, snubH4 241,
3lcosab, 3lcosad,
ring4, Hdring2)

(D8, E7, D7, E6,
D6, ES, DS, E4,
D4, D4Dual, F4,
snubH4® 241,
snubH4P 16-1,
3lcosaa, 3lcosad,
ring6, Hddringd,
a7, a6, a5, a4, a3}

(D8, E7(56).
snubHA® 24-3,
3lcosad, ring2,
Hddring3)

(D8, E7, E7(56), D7,
E6, D6, ES, DS,
D4, D4Dual, F4,
snubHA® 241,
D3, 3lcosad,
ring2, Hddringd)

(D8, E7. E7(56),
D7.E6, D6, D5,
snubH4 24-1,
snubH4 16-1,
3lcosac, 3lcosad,
ring3, Haring3)

(D8, E7. D7. D6,
F4, snubH4 244,
snubH4 164,
3lcosac, 3lcosad,
ring3, Hdring3,
a7, a6, aS}

(D8, E7(56). D7,
F4, snubH4 24-1,
3lcosac, 3lcosad,
ring4, Hdring2)

{D8, E7, D7, E6,
D6, ES, D5, E4,

Oapggssce
000101000,

Particle
Quantum Bits

Oapggssce

000101111,

Oapggssce
011001001,

Oapggssce
010101000,

Oapggssce
000000001,

Oapggssce
010001010,

Oapggssce
011000010,

Oapggssce
010101111,

Oapggssce
001001001,

Oapggssce
000101000,

Oapggssce
010000001,

Oapggssce
000001010,

By

Ph{

Bn{
E8{

Ph{

Bn{
E8{

Phi

Bn{

Phi

Bn{
E8(

Ph{

Bn{
E8(

Ph{

Bn{
E8{

Ph{

Bnf
E8{

Ph{

Bnf
E8{

Ph{

Bn{

Ph{

Bn{
E8(

Ph{

Bnf
E8{

Ph{

o

0

' v
0 1
0 1
Binary / E8 / Physics
Coordinates
1 0
0 0
0 0
1 0
0 0

0 1
0 -1
0 -1
1 0
0 -1
0 -1
0 0
0 -1
0 -1
1 1
1 0
L 0
=
0 1
0 0
0 0
0 1
0 0
. 0
V2
1 0
0 1
0 1
0 1
0 1
0 1
1 1
0 1
0 1
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e
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Re{
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Rt{
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Rt{
Wil
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Wil
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u

Weigl

woo
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Algebra Root
ht / Height / Rt =Atomic Element Number ——>

-1 -1 -2 -2 -2 -1 -1
-1 1 -1 0 0 0 0

-1 -1 -1 0 0 0 0
-1 0 -1 1 0 0 0

Fm
100

Eu
63

Rh

© |

S
21

Fm

Eu
63

Rh
45

12, 4,6}, (3,5,4}, {5,6,7}}

flat triad/mask bits
(1.2,5.6,3,7.4)
(1.1,1,1,0, 1,0

Flipped
Triad fpi=22 Dg L fp_sm=6-3AH

{1,2,6},{1,5,3}, (1,4,7},{2,7

{2,5,4},(3,6,4},{5,6,7}}

flat triad/mask bits
(1.6,2,5.3,4,7)
{0,1,0,1,1,1,0}
Flipped
Triad fpi=1 Dg R fp_sn
(1,3,2}, {1,4,5), (1,7, 6}, {2,6
12,7,5),(3,4,7},{3,6,5}})

5-5DH

flat triad/mask bits
{1,2,3,4,5,7,6}
{1,0,1,1,1,0, 1}
Flipped
Triad fpi=15 Dg L fp_sm=3-50H

1, 2,5}, {1, 3,6}, (1,4,7}, {2, 3,

{2,7,6},(3,5,7}, {4,6,5}}
flat triad/mask bits
(1,5,2,3,6,4,7)
{0.0,0,0,1,0, 1}
Flipped
Triad fpi=1 Dg L fp_sm=5-08H
{1,2,3},{1,4,5}, (1,6,7}, {2, 6
{2,5,7},(3,4,7}, {3,5,6}}

flat triad/mask bits
(1,3,2,4,5.6,7)
10.0,0,1,0,0,0}
Flipped
Triad fpi=5 Dy L fp_sm=7-58H
(1, 2,3}, {1,4,7), (1,5,6}, {2, 5
12,7,6), (3,4,6],{3,7,5)})
flat triad/mask bits
{1,3,2,4,7,5,6}
{0,0,0,1,1,0, 1}

Flipped
Triad fpi=3 Dg R fp_sm=4-7BH

{1,3,2},{1,6,4}, (1,5,7}, {2,5

12,7,6), (3,7,4}, {3,6,5)}

flat triad/mask bits
{1,2,3,6,4,5,7}
{L1L0,1,1,1, 1}
Flipped
Triad fpi=21 Dg L fp_sm=6-45H
{1,6,2},{1,3,5}, (1,7,4},{2,3
12,5,7),(3,6,7}, {4,6,5}})

flat triad/mask bits
{1,2,6,3,5,7,4}
{1,0,1,0,0,0, 1}
Flipped
Triad fpi=2 Dg R fp_sm=8-21H

1,3,2}, {1, 4,5}, (1,6,7}, {2, 4,

{2,5,6),(3,6,4}, {3,5,7}}

flat triad/mask bits
(1,2,3,4,5.6,7)
{1,0,0,0,0,1,0}
Flipped
Triad fpi=16 Dy L fp_sm=3-2FH
(1,5,2}, {1,6,3), (1,7,4}, {2,7
{2,4,6),(3,5,4}, {5,6,7))

flat triad/mask bits
(1,2,5.6,3,7.4)
(11,1, 1,0, 1,0
Flipped
Triad fpi=2 Dg L fp_sm=8-74H
(1,2,3}, {1,4,5), (1,7, 6}, {2,4
12, 6,5}, (3,6,4}, {3,7,5))

flat triad/mask bits
{1,3,2,4,5,7,6)
{0,0,1,0,1,1, 1}
Flipped
Triad fpi=3 Dg L fp_sm=4-2EH

1,2,3}, {1,6, 4}, (1,7,5}, {2, 5,

{2,6,7),(3,7,4}, {3,5,6}}

flat triad/mask bits
{1,3,2,6,4,7,5}
{0.1,1,1,0,1,0}
Flipped
Triad fpi=5 Dg R fp_sm=7-0DH

hull-list-3b.nb | 13

{2,6,7),(3,7,5}, {4,5,6}}

flat triad/mask bits
(1.5,2,6,3,7.4)
{1, 1,1,1,0,1,0)

Octonions

Not Flipped
Triad fpi=21 Dg L fp_sm=6-3AH
531511, 2,6}, {1,5,3}, {1,4,7}, {2,4,3}
12,7,5),(3,7,6]}, {4,5,6}}

flat triad/mask bits
(1.2,6,5.3,4,7)
{0.1,0.1,1,1,0)
Not Flipped
Triad fpi=2 Dg R fp_sm=8-SEH
L4501, 2,3), {1,5,4), (1,7,6), {2,7,4)
(2,6,5), (3,4,6), {3,7,5))

flat triad/mask bits
(1,2.3,5.4,7.6)
(0, 1.1,1,1,0,1)
Not Flipped
Triad fpi=16 Dg L fp_sm=3-50H
4}5(1, 2,5}, {1, 3,6}, (1,4,7}, {2,3,7}
(2,6,4), (3,4,5}, (5,7, 6))
flat triad/mask bits
(1,2.5,3.6,4,7)
{0,0,0,0,1,0, 1)
Not Flipped
Triad fpi=2 Dg L fp_sm=8-0BH
(1,3,2), {1,5,4}, (1,6,7), {2,7, 4}
(2,5,6), (3,4,6},(3,5,7))

flat triad/mask bits
(1.3,2,5,4,6,7)
{1.1,0,1,0,0,0)
Not Flipped
Triad fpi=3 Dg L fp_sm=4-51H
L 4)3(1,3,2), {1,4,6}, (1,5,7), {2,4,5)
(2,7,6),(3,4,7), {3,6,5))

flat triad/mask bits
11,3,2,4,6,5.7)
{1,0,0,0,1,0, 1)
Not Flipped
Triad fpi=5 Dg R fp_sm=7-72H
> 4}5{1, 2,3}, {1,7,4}, {1,5,6}, {2,4,5}
12,7,6),(3,6,4},{3,7,5))

flat triad/mask bits
{1,2,3,7.4,5.6)
{0.1,0,0,1,1,1)
Not Flipped
Triad fpi=22 Dy L fp_sm=6-45H
> 4},{1, 6,2}, {1,3,5}, {1,7,4}, {2,3,7}
{2,4,5),(3,4,6]},1{5,7,6}})

flat triad/mask bits
(1,6.2,3,5,7.4)
{1,0,1,0,0,0, 1)
Not Flipped
Triad fpi=1 Dg R fp_sm=5-22H
7)5(1, 2,3}, {1, 5,4}, (1,6, 7}, {2, 4, 6}
{2,5,7),(3,7,4}, {3,5,6}}

flat triad/mask bits
(1.2,3,5.4,6,7)
{0.1,0,0,0,1,0)
Not Flipped
Triad fpi=15 Dg L fp_sm=3-2FH

»315(1,5, 2}, {1,6,3}, (1,7, 4}, {2, 4,3}

{2,6,7),1(3,7,5}, {4,5, 6}}

flat triad/mask bits
(1.5,2,6,3,7.4)
(1L1,1,1,0,1,0)
Not Flipped
Triad fpi=1 Dg L fp_sm=5-77H

571501, 3,2}, {1, 5,4}, (1,7, 6}, {2, 4, 6}

12,7,5), (3,7, 4}, {3,6,5}}

flat triad/mask bits
(1,3.2,5.4,7.6)
(1L1,1,0,1,1,1)
Not Flipped
Triad fpi=5 Dg L fp_sm=7-27H
4}5(1,3,2), {1, 7,4}, {1,6,5}, {2,4,5}
{2,6,7),(3,6,4}, {3,5,7})

flat triad/mask bits
{1,3,2,7.4,6.5)
{1.1,1,0,0,1,0)

Not Flipped
Triad fpi=3 Dg R fp_sm=4-04H
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Groups

(D8, D7, Hdcell24,
4lcosadodeca,
ring3, Hdring2,
a7, a6}

(D8, E7(56),
snubH4 24-1,
4lcosadodeca,
ringS, Haring3)

(D8, E7(56), F4,
snubH4 244,
4lcosadodeca,
ring5, Hring3)

(D8, E7, D7, E6(27),
D6, snubH4 24-3,
4lcosadodeca,
ring2, Hdring1.
a7, 16, a5)

(D8, E7, E7(56).
D7, E6(27), D6,
snubH4 244,
4leosadodeca,
ring6, Hdringd)

(D8, D7,
snubH4 241,
4leosadodeca,
ring6, Hdringd,
a7, a6}

(D8, E7(56). D7,
snubH4 24-3,
4lcosadodeca,
ring6, Hdring2)

(D8, E7, E7(56),
E6(27). F4,
snubH4 241,
snubH4 16-1,
4lcosadodeca,
ring4, Hdring1}

(D8, Hacell24,
4lcosadodeca,
ring4, Hdring3, a7}

(D8, E7, D7, E6(27),
D6, Hdcell24,
4lcosadodeca,
ringS, Hdring1.
a7, 16, a5)

{D8, snubH4 244,
snubH4 16-4,
4lcosadodeca,
ring4, Hdring1, a7}

{D8, E7. D7, E6,
D6, ES, D5, E4,
D4, D4Dual, F4,

Particle
‘Quantum Bits

Oapggsscc

010100110,

Oapggssce
001101111,

Oapggssce
000000110,

Oapggsscc
010100001,

Oapggssce
001100001,

Oapggssce
010101010,

Oapggsscc
001100110,

Oapggss
000000101,

Oapggssce
010100011,

Oapggssce
010101001,

Oapggsscc
010100111,

Oapggssce

Bn(
E8(

Ph{

B
ES8|

Ph{

B
ES8|

Ph{

Bn(
E8(

Ph{

Bnf
ES8|

Ph{

B
ES8|

Ph{

Bn(
E8(

Ph{

Bn(
E8(

Ph{

B
E8{

Ph{

B
E8{

Ph{

B
ES|

Ph{

Bn(
E8(

1
0

Binary / E8 / Physics

Coordinates

B

0

0

Ri{
Wi
Ht

Ri(
Wi
Ht

Re{
Wi
Ht

Re{
Wil
Ht

Ri{
Wi
Ht

Re{
Wi
Ht

Re{
Wi
Ht

Ri{
Wi
Ht

Ri{
Wi
Ht

Ri{
Wi
Ht

Ri(

Wit

Weight / Height / Rtt=Atomic Element Number ——>

0

o

o

Algebra Root

-1
-1

-1

-1

-1
-1

-1

-1
-1

-1
-1

-1

Mn

Lr
103

Cn
112

Na
11

Ga
31

As
33

(e}
17

114

Uns

117

Fe
26

Uuo

118

B

Flipped
Triad fpi=20 Dg L fp_sm=1-61H

hull-list-3b.nb | 15

Octonions

Not Flipped
Triad fpi=18 Dg L fp_sm=6-68H

{1, 6,2}, (1,3,4}, {1,5,7}, (2, 3,7},{1, 2,5}, (1,3, 7}, {1, 4, 6}, (2,6,

{2,4,5}, (3,6,5), {4,7,6}}

flat triad/mask bits
(1.2,6,3,4,5,7)
{1,0,0,0,0, 1, 1)
Flipped
Triad fpi=21 Dg R fp_sm=6-3DH

(2,4,7}, {3,5,4), (5,7, 6}}

flat triad/mask bits
(1.2,5,3,7.4,6)
{0.0,0,1,0, 1, 1)
Not Flipped
Triad fpi=22 Dg R fp_sm=6-3DH

{1,6,2),(1,3,5}, {1,7,4), (2,4,3},{1,6, 2}, {1, 3,5}, {1,7,4}, (2,7,

{2,7,5}, (3,7,6}), {4,5,6}}

flat triad/mask bits
(1.2,6,3,5.7.4)
(1,0, 1,1,1,1,0)
Flipped
Triad fpi=3 Dg L fp_sm=4-1DH

(2,5,4}, {3,6,4), (5,6, 7}}

flat triad/mask bits
(1.6,2,3,5.7.4)
(L0, 1,1,1,1,0)
Not Flipped
Triad fpi=5 Dg L fp_sm=7-14H

{1,3,2),(1,4,6}, {1,7,5), {2,5,4},{1, 2,3}, {1,4,7}, {1,6,5}, (2,4,

12,7,6}, (3,4,7}, {3,5,6}}

flat triad/mask bits
{1,2,3,4,6,7,5)
{1,0,1,1,1,0,0}

Flipped
Triad fpi=19 Dg L fp_sm=3-7DH

{1, 6,2}, (1,3,4}, {1,7,5}, (2,5,

{2,7,4},(3,7,6}, {4,6,5}}

flat triad/mask bits
(1,2.6,3,4.7.5)
(LO L1111

Flipped
Triad fpi=19 Dg R fp_sm=3-05H

{1, 6,2}, (1,3,4}, {1,7,5}, (2,3,

{2,4,7},{3,6,7), {4,5,6}}

flat triad/mask bits
(1.2,6,3,4,7.5)
{1,0,1,0,0,0,0)
Flipped
Triad fpi=20 Dy L fp_sm=1-52H
1,2,6), (1,4,3}, {1,5,7), (2,3,
12,5,4}, (3,5,6), {4,7,6}]

flat triad/mask bits
(1,6.2,4,3,5,7)
{0,1.0,0,1,0, 1)
Flipped
Triad fpi=20 Dg R fp_sm=1-19H
1, 6,2}, (1,3,4},{1,5,7}, (2,7,
12,5,4}, (3,5,6), {4,6,7}]

flat triad/mask bits
(1,2,6,3,4.5,7)
{1,0,0,1,1,0,0)
Flipped
Triad fpi=1 Dg L fp_sm=5-16H
1, 2,3}, (1,5,4}, {1,7,6}, (2,4,
{2,7,5},(3,4,7}, {3,5,6}}

flat triad/mask bits
(1.3,2,5,4.7.6)
{0.1,1,0,1,0,0)
Flipped
Triad fpi=21 Dy L fp_sm=6-76H

(2,7,6}, (3,4,6), (3,5,7}}

flat triad/mask bits
(1,2.3,4,7.6,5)
{0,0.1,0,1,0,0)
Not Flipped
Triad fpi=17 Dg L fp_sm=8-74H

3},{1,2,5),(1,3,7}, {1,6,4}, (2,3,

(2,7,6}, {3,6,5), {4,7,5}}

flat triad/mask bits
(1,2.5,3,7.6,4)
{0,0.1,0,1, 1, 1}
Not Flipped
Triad fpi=17 Dg R fp_sm=8-0CH

51,{1,2,5},(1,3,7}, {1,6, 4}, (2,4,

(2,6,7}, {3,5,6), {4,5,7}}

flat triad/mask bits
(1.2,5,3,7.6,4)
{0.0,1,1,0,0,0)
Not Flipped
Triad fpi=18 Dg L fp_sm=6-5BH

715{1,5,2), {1,7,3}, {1, 4,6}, (2,6,

(2,7,4},(3,4,5), (5,7, 6}}

flat triad/mask bits
(1,5.2,7.3.4,6)
(1,10, 1,1,0, 1)
Not Flipped
Triad fpi=18 Dg R fp_sm=6-10H

3},{1,2,5),(1,3,7}, {1, 4,6}, (2,3,

(2,7,4},(3,4,5), (5,6, 7}}

flat triad/mask bits
(1,2.5,3,7.4,6)
{0,0.0,0,1,0,0)
Not Flipped
Triad fpi=2 Dg L fp_sm=8-15H

6},{1, 3,2}, (1,4,5}, {1,7,6}, (2,4,

(2,6,5}, {3,4,6), (3,5, 7}}

flat triad/mask bits
(1.3,2,4,5.7,6)
{1.0,1,0,1,0,0)
Not Flipped
Triad fpi=22 Dy L fp_sm=6-76H

{1,2,6),(1,5,3}, {1,7,4), {2,3,4},{1, 2,6}, {1,5,3}, {1,7,4}, (2,3,

12,7,5}, (3,7,6}, {4,6,5}}

flat triad/mask bits
(1.6,2,5,3,7.4)
0.1.1,0.1.1,1)
Flipped
Triad fpi=19 Dy L fp_sm=3-50H

(2,5,4}, (3,6,4}), (5,7,6}}

flat triad/mask bits
(1.2,6,5.3.7.4)
{0,1,1,0,1,1, 1}
Not Flipped
Triad fpi=17 Dy L fp_sm=8-59H

{1,2,6),(1,3,4}, {1,5,7), {2, 3,5},{1,5, 2}, {1, 3,7}, {1, 4,6}, (2,4,

12,7,4},(3,6,7}, {4,6,5}}

flat triad/mask bits
(1,6,2,3,4,5,7)
{0,0.0,0,1,0, 1)
Flipped
Triad fpi=21 Dg L fp_sm=6-68H

(2,7,6},{3,5,6}, {4,7,5}}

flat triad/mask bits
(1,5.2,3,7.4,6)
(1,0,0,1,1,0, 1)
Not Flipped
Triad fpi=22 Dg L fp_sm=6-68H

1, 2,6}, (1,3,5}, {1, 4,7}, (2, 4,3},{1, 2,6}, {1,3,5}, {1,4,7}, (2,7,

{2,5,7}, (3,7,6), {4,6,5}}

flat triad/mask bits
(1.6,2,3,5.4,7)
{0.0,0,1,0, 1, 1)
Flipped
Triad fpi=2 Dg R fp_sm=8-0CH

(2,4,5}, {3,6,4), (5,7, 6}}

flat triad/mask bits
(1.2,6,3,5.4,7)
{0.0,0,1,0, 1, 1)
Not Flipped
Triad fpi=1 Dg R fp_sm=5-0FH

{1,2,3),(1,4,5}, {1,7,6}, (2,7,4},{1,3, 2}, (1,5, 4}, {1, 7,6}, (2,6,

£2.5.61.13.4.6).{3.5.7}1

12.5.7}.13.4.7).13.5.611
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ring6, Hdring2,
a7, 6, 5, ad, a3)

. (D8, E7(56). D7,
F4, snubH4 24-3,
snubH4 16-3,
‘ 4lcosadodeca,
ringl, Haring1)
(D8, E7, D, E6,
D6, ES, D5, E4,
. D4, DdDual, F4,
snubH4 242,
‘ ‘ snubH4 16-2, D3,
4leosadodeca,
ring|, Hdring1,
a7, 46, 5. ad, a3)
(D8, E7, D7, E6,
. D6, ES, DS, E4,
D4, D4Dual, F4,
snubH4 24-2,
. 4lcosadodeca,
ring2, Hdring1,
a7, 46, a5, ad, a3)

{D8, D7, H4cell24,
4lcosadodeca,

l:‘ ring3, Héring2,
a7, a6}
’ (D8, E7(56).

snubH4 24-1,

4lcosadodeca,
ringS, Haring3)

(D8, E7(56), F4,
snubH4 244,
4lcosadodeca,
ring5, Hdring3)

* (D8.E7.D7,D6,
snubH4 24-3,
4leosadodeca,
ring2, Hdring1,
a7, 46, 5)

(D8, E7, E7(56). D7,
D6, snubHd 244,
4Icosadodeca,
ring6, Haringd)

© (D8, D7,
snubH4 241,
4leosadodeca,
ring6, Hdringd,

|:| . a7, a6}

(D8, E7(56). D7,
snubH4 24-3,
4lcosadodeca,
ring6, Hdring2)

« (DS8.E7,E7(56).
F4, snubH4 241,
snubH4 161,
4lcosadodeca,
ring4, Hdring1)

g e

(D8, Hacell24,
4lcosadodeca,
ring4, Hdring3, a7}

001000001,

Oapggssce
000000111,

Oapggssce
001001010,

Oapgessce
001000110,

Oapggsscc
000100110,

Oapggssce
011101111,

Oapggssce
010000110,

Oapggsscc
000100001,

Oapggssce
011100001,

Oapggssce
000101010,

Oapggsscc
011100110,

Oapggsscc
010000101,

Oapggssce
000100011,

Ph{

Bn(
E8(

Ph{

B
E8{

Ph{

B
E8{

Ph{

Bn(
E8(

Ph{

B
ES8|

Ph{

B
ES8|

Ph{

Bn(
E8(

Ph{

Bnf
ES8|

Ph{

B
ES|

Ph{

Bn(
E8(

Phi

Bn(
E8(

Ph{

B
E8{

Ph{

1

1
.
V2

1

0
L
V2

B

oo

-

1

IR

v

Ht

Re{
Wi
Ht

Re{
Wi
Ht

Re{
Wi
Ht

Ri(
Wi
Ht

Ri(
Wi
Ht

Re{
Wi
Ht

Re{
Wi
Ht

Ri{
Wi
Ht

Re{
Wi
Ht

Ri(
Wi
Ht

Ri(
Wi
Ht

o

-1
18

-2
-1

oo

-1
-2

-2

-3

-3

-4

-4

-2

-1
-2

-3

—- =

EN

Al
13

Lr
103

Cn
112

Na
11

Ga
31

As
33

Cl
17

A
114

Uus
117

flat triad/mask bits
(1.3,2,4,5.7.6)
{0.0,1,1,0,0,0)
Flipped
Triad fpi=6 Dg L fp_sm=6-17H

flat triad/mask bits
{1.3,2,5,4.7,6)
{1.1,1,1,0,0,0)
Not Flipped
Triad fpi=9 Dg L fp_sm=6-17H

{1,3,2),(1,7,4}, {1,6,5), {2, 4,6},{1,4, 2}, {1,6, 3}, {1,7,5}, (2,3,

12,7,5}, (3,4,5), {3,6,7}]
flat triad/mask bits
1,2,3,7,4,6,5)
{1,1,1,0,1,0,0}
Flipped
Triad fpi=5 Dg R fp_sm=7-20H

(2,7,6},{3,4,7}, {4,5,6}}
flat triad/mask bits
1,4,2,6,3,7,5)
{1,1,1,0,1,0,0}

Not Flipped
Triad fpi=3 Dg R fp_sm=4-29H

{1,2,3),(1,4,7}, {1, 5,6}, (2,4,5},{1,3, 2}, (1,4, 6}, {1,5,7}, (2,5,

12,6,7}, (3,6,4), {3,5,7}]
flat triad/mask bits
1,3,2,4,7,5,6}
{0,0.0.0,0. 1,0}

Flipped
Triad fpi=5 Dg R fp_sm=7-13H

(2,6,7},{3,7,4},(3,5,6}}
flat triad/mask bits
{1,3.2,4,6,5,7)
{1,0.0,1,0.1,0)
Not Flipped
Triad fpi=3 Dg R fp_sm=4-1AH

{1,3,2),(1,7,4}, {1,5,6)}, (2,4,5},{1, 2,3}, (1,6, 4}, {1,5,7}, (2,5,

12,7,6}, (3,4,6}, {3,5,7}}

flat triad/mask bits
{1,2,3,7,4,5,6}
{1,1,0,0,1,0,0}

Flipped
Triad fpi=18 Dg L fp_sm=6-17H

(2,7,6},(3,4,7}), (3,5,6}}

flat triad/mask bits
(1,2,3,6,4.5,7)
{0,1.0,1,1,0,0)
Not Flipped
Triad fpi=20 Dg L fp_sm=1-EH

1,5,2}, (1, 7,3}, {1, 6,4}, (2, 3,6},{1, 2, 6}, (1,4, 3}, {1,7,5}, (2,7,

{2,7,4}, (3,4,5), {5,6,7}}

flat triad/mask bits
(1.2,5.7,3.6,4)
{1.1,1,0,1,0,0)
Flipped
Triad fpi=22 Dy R fp_sm=6-42H

(2,5,4}, {3,5,6), (4,6, 7}}

flat triad/mask bits
(1.2,6,4,3.7.5)
{0.1,1,1,1,0,0)
Not Flipped
Triad fpi=21 D R fp_sm=6-42H

{1,2,6),(1,5,3}, {1,4,7}, (2,3,7},{1, 2,6}, (1,5, 3}, {1,4,7}, {2, 3,

{2,4,5}, (3,4,6), {5,7,6}}

flat triad/mask bits
(1.6,2,5,3,4,7)
{0.1,0,0,0,0, 1)
Flipped
Triad fpi=5 Dg L fp_sm=7-6BH

(2,5,7}, {3,6,7), {4,6,5}}

flat triad/mask bits
(1.2,6,5.3.4,7)
{0.1,0,0,0,0, 1)
Not Flipped
Triad fpi=3 Dg L fp_sm=4-62H

{1,3,2),(1,7,4}, {1,5,6), {2,5,4},{1, 2,3}, {1,6,4}, {1,5,7}, (2,4,

12,6,7}, (3,6,4}, {3,7,5}}

flat triad/mask bits
(1,2,3,7,4.5,6)
(1,10, 1,0, 1, 1)
Flipped
Triad fpi=17 Dg L fp_sm=8-0BH

12,6,7},{3,7,4}, (3,6,5}}

flat triad/mask bits
(1,2,3,6,4.5,7)
10.1,0,0,0.1, 1)
Not Flipped
Triad fpi=19 Dg L fp_sm=3-02H

1,5,2}, (1, 7,3}, {1, 4,6}, (2,4,3},{1, 2,6}, (1,4, 3}, {1,5,7}, (2,3,

{2,6,7}, (3,5,6), {4,5,7}}

flat triad/mask bits
7.3.4.6)
{1,1,0,1,0,0,0}
Flipped
Triad fpi=17 Dg R fp_sm=8-73H

(2,4,7}, {3,6,7), {4,5,6}}

flat triad/mask bits
(1,2.6,4,3,5,7)
{0,1.0,0,0,0,0)
Not Flipped
Triad fpi=19 Dg R fp_sm=3-TAH

1,5,2}, (1, 7,3}, {1, 4,6}, (2, 3,4},{1, 2, 6}, (1,4, 3}, {1,5,7}, (2,5,

{2,7,6}, (3,6,5), {4,7,5}}

flat triad/mask bits
(1.2,5.7.3.4.6)
(1.,1,0,0,1, 1, 1)
Flipped
Triad fpi=18 Dy L fp_sm=6-24H

(2,7,4}, {3,7,6), {4,6,5}}

flat triad/mask bits
(1.2,6,4,3.5,7)
0.1,0, 1,1, 1, 1)
Not Flipped
Triad fpi=20 Dg L fp_sm=1-2DH

{1,2,5),(1,3,7}, {1,6,4), {2,3,6},{1,6, 2}, {1,3,4}, {1,7,5}, (2,7,

12,4,7},(3,5,4}, {5,6,7}}

flat triad/mask bits
3.7,6.4)
{0,0.1,0,0, 1,0}
Flipped
Triad fpi=18 Dy R fp_sm=6-6FH

(2,4,5},{3,6,5), (4,6,7}}

flat triad/mask bits
(1,6.2,3,4.7.5)
(1,0.1,1,0,1,0)
Not Flipped
Triad fpi=20 Dg R fp_sm=1-66H

1,5,2}, (1, 7,3}, {1, 6,4}, (2,6, 3},{1, 2, 6}, (1,4, 3}, {1,7, 5}, (2,3,

12,4,7},(3,5,4}, {5,7,6}}

flat triad/mask bits
13,6.4)
(LL1,L,0.1,1)
Flipped
Triad fpi=2 Dg L fp_sm=8-6AH

1, 2,3}, (1,5,4}, (1,6, 7}, (2,7,4},{(1, 3, 2}, (1, 4, 5},

{2,5,6}, (3,6,4}), {3,7,5}}

flat triad/mask bits
(1.3,2,5,4.6,7)
{0.1,0, 1,0, 1, 1)
Flipped
Triad fpi=22 Dy L fp_sm=6-09H

(2,4,5},{3,6,5), (4,7,6}}

flat triad/mask bits
(1,2.6,4,3.7.5)
(0,1.1,0,0,1, 1)
Not Flipped
Triad fpi=1 Dg L fp_sm=5-69H
{1,6,7},{2,6,
{2,5,7},1(3,7,4}, (3,6,5}}

flat triad/mask bits
(1.3,2,4,5.6,7)
{1,0,0, 1,0, 1, 1)
Not Flipped
Triad fpi=21 Dy L fp_sm=6-09H

{1,6,2},(1,3,5}, {1,4,7), {2,7,3},{1,6, 2}, {1, 3,5}, {1,4,7}, (2,4,

2,4,5}, (3,4,6}, {5,6,7}}

flat triad/mask bits

(2,5,7},{3,6,7}, {4,5,6}}

flat triad/mask bits



188

184

169

194

195

N {D8, E7, D7,
D6, Hdcell24,

s 4lcosadodeca,
om L . tingS, Haring1,
a7, a6, a5}

{D8, snubH4 244,
s snubH4 16-4,
o 4lcosadodeca,
ring4, Haring1, a7}

(D8, E7, D7, E6,
© D6,ES, DS, E4,
D4, D4Dual, F4,
snubH4 24-2,
. 4lcosadodeca,
ring6, Hdring2,
a7, 6, a5, ad, a3)

e 0!
gL

- {D8.E7(56), D7,
F4, snubH4 24-3,
o, 0% snubH4 16-3,
m R . . 4lcosadodeca,
ring, Haring1}
(D8, E7, D7, E6,
D6, ES, DS, E4,
D4, D4Dual, F4,
snubH4 24-2,
snubH4 16-2, D3,
4lcosadodeca,
ring!, Hdringl,
a7, a6, a5, a4, a3}
(D8, E7, D7, E6,
© DG6.ES, DS E4,
D4, D4Dual, F4,
snubH4 24-2,
4lcosadodeca,
ring2, Hdringl,
a7, a6, a5, a4, a3}

Oapggssce
000101001,

Oapggsscc
000100111,

Oapggssce
011000001,

Oapggssee
010000111,

Oapgessce
011001010,

Oapggssce
011000110,

B
E8{

Ph{

B
ES|

Ph{

Bn(
E8(

Ph{

Bn(
E8(

Ph{

B
E8{

Ph{

B
E8{

Ph{

oo

0
0

Re{
Wi
Ht

Ri{
Wil
Ht

Ri(
Wi
Ht

Re{
Wi
Ht

Re{
Wi
Ht

Re{
Wi
Ht

o

Fe
26

118

(1.2,6,3,5.4,7)
{1,0.0.1,0,0,0)
Flipped
Triad fpi=17 Dy L fp_sm=8-26H
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(1.6,2,3,5.4,7)
{1,0.0,1,0.0,0)
Not Flipped
Triad fpi=19 Dy L fp_sm=3-2FH

{1,2,5),(1,7,3}, {1, 6,4}, {2,3,4},{1,6, 2}, {1, 4,3}, {1,7,5}, (2,5,

12,6,7}, (3,6,5), {4,5,7}]

flat triad/mask bits
(1,5,2,7,3,6,4
{0,1,1,0,0, 1,0}

Flipped
Triad fpi=22 Dg L fp_sm=6-17H

(2,4,7},{3,7,6), (4,5,6}}

flat triad/mask bits
(1,6.2,4,3,7.5)
(1,1.1,1,0,1,0)
Not Flipped
Triad fpi=21 Dg L fp_sm=6-17H

1, 6,2}, {1,5,3}, {1, 7,4}, (2,3,7},{1, 6, 2}, (1,5, 3}, {1, 7,4}, {2, 3,

{2,5,4}, (3,4,6), {5,6,7}}

flat triad/mask bits
(1.2,6,5.3.7.4)
{1.1,1,0,1,0,0)

Flipped
Triad fpi=1 Dg R fp_sm=5-70H

12,7,5}, {3,6,7), {4,5,6}}

flat triad/mask bits
(1.6,2,5.3.7,4)
{1.1,1,0,1,0,0)
Not Flipped
Triad fpi=2 Dg R fp_sm=8-73H

{1,2,3),(1,4,5}, {1,6,7), {2, 4,6},{1,3, 2}, {1,5,4}, {1,6,7}, (2,4,

{2,7,5}, (3,7,4), {3,6,5}}

flat triad/mask bits
(1.3,2,4,5.6,7)
{0.0,0,0, 1,1, 1)
Flipped
Triad fpi=9 Dg L fp_sm=6-68H

(2,6,5}, {3,6,4), (3,7,5}}

flat triad/mask bits
(1.3,2,5,4.6,7)
(1.L1,0,0,1, 1, 1)
Not Flipped
Triad fpi=6 Dg L fp_sm=6-68H

{1,2,4), (1, 3,6}, {1,5,7}, (2,5,3},{1, 2,3}, (1,4, 7}, {1, 5,6}, (2,6,

12,6,7}, (3,7,4), {4,6,5}]
flat triad/mask bits
{1,4.2,3,6,5.7)
{0,0.0,1,0. 1,1}

Flipped
Triad fpi=3 Dg R fp_sm=4-56H

12,5,7},{3,5,4},(3,7,6}}
flat triad/mask bits
{1,2.3,4,7.5,6)
{0,0.0,1,0.1, 1)
Not Flipped
Triad fpi=5 Dg R fp_sm=7-5FH

{1,2,3), (1,6,4}, {1,7,5)}, (2,4,5},{1,3, 2}, (1,7, 4}, {1,6,5}, (2,5,

12,7,6}, (3,4,7), {3,6,5}]
flat triad/mask bits
1,3,2,6,4,7,5)
{0,1,1,0,1,0, 1}
Flipped
Triad fpi=3 Dg R fp_sm=4-65H

(2,7,6},{3,4,6}, (3,7,5}}
flat triad/mask bits
{1,3.2,7.4.6,5)
(L1, 1,1,0, 1)
Not Flipped
Triad fpi=5 Dg R fp_sm=7-6CH

{1,3,2),(1,4,6}, {1,7,5)}, (2,4,5},{1, 2,3}, (1,4, 7}, {1,6,5}, (2,5,

12,6,7}, (3,7,4}, {3,6,5}}

flat triad/mask bits
{1,2,3,4,6,7,5)
{1,0,1,0,0, 1,1}

(2,6,7},{3,6,4}, (3,7,5}}

flat triad/mask bits
1,2,3,4,7,6,5)
10,0,1,1,0,1, 1}
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Seq  Symbol 2D/3D Shape

0 BB
IR
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‘IR
% B W
am
7 v
My |

® © e ©

29 B
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36 w0
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IR
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11 023

Groups

{BC8, E7, E6, 6Cube,
ES, C4, Hddbeell24,
H4dcell8, 3Cube,
B2=C2, Hamming,

Idempot, SDodecaa,

ring7, Hddringd)

(BC8, E7.
E6(27), 6Cube,
C4, Hddcell24,
Hddcells,
5Dodecaa,
ring2, Hddring2)

{BC8, 6Cube,
snubHA® 241,
snubHA® 16-1,
SDodecaa,
ring6, Hddring2)

{BCS, 6Cube,
Hddcell24,
Hidells,
SDodecaa,
ring8, H4®ring3)

(BC,
SnubHA® 244,
snubHA® 84,
5Dodecaa,
ringd, Hddring2)

(BCS, E7, E6(27),
6Cube, C4,
snubHdd 24-3,
snubH4® 16-3,
SDodecaa,
ring6, Hadring3)

(BCS, Hadcell2d,
Hidcells,
SDodecaa,
ring2, H4®ring2)

{BC8, 6Cube,
snubHA® 24-2,
5Dodecaa,
ringS, Hddring3)

(BC,
snubHA® 242,
snubHA® 16-2,
5Dodecaa,
ring6, Hadring3)

(BCS. E7, E6(27),
snubH4d 24-2,
SDodecaa,
ring7, Hddringd)

{BC8, E7, 6Cube, C4,
snubH4® 24-3,

Idempot, SDodecaa,

ring?, Hdbring4)

{BC8, 6Cube,
snubH4® 241,

Particle
Quantum Bits

Oapggsscc
001010100,

Oapggssce
010110101,

Oapggssce
010110110,

Oapggsscc
010111010,

Oapggssce
010111011,

Oapggssce
010111101,

Oapggsscc
010111111,

Oapggssce
001010111,

Oapggssce
001010110,

Oapggssce
001010101,

Oapggsscc
011110101,

Oapggssce

B
ES|

Ph{

B

Ph{

Bnf
ES8|

Ph{

B
E8{

Ph{

Bnf
ES8|

Ph{

Bnf
ES8|

Ph{

B
E8{

Ph{

Bnf
ES8|

Ph{

Bnf
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Ph{

Bn(
E8(

Ph{

B
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B
ES8|

1
2

1
2
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1
2
1
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2
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Binary / E8 / Physics

Coordinates
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Te
43
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101

Rf
104

Mt
109

Rg

111

At
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Octonions

Flipped
Triad fpi=7 BCg R fp_sm=3-1BH

Not Flipped
Triad fpi=4 BCg R fp_sm=3-1BH

1, 4,2}, {1,5,3), (1, 6,7}, {2, 6,3},{1, 3, 2}, {1,6, 4}, (1,5,7}, {2,7, 4

(2,7,5), {3,4,7}, {4,5,6})

flat triad/mask bits
(1,2,4,5.3.6,7)
{1,1,0,1,1,0,0}
Flipped
Triad fpi=26 BCy L fp_sm=8-6AH

(1,2,7}, {1, 4,3}, (1,5, 6}, {2,6,3},{1,7, 2}, {1, 3, 4}, {1, 5, 6}, {2, 5,
{2,4,6},(3,7,6}, {4,7,5))

(2,4,5), {3,7,5}, (4,7, 6}})

flat triad/mask bits
(1.7,2,4,3,5,6)
(0.1,0,1,0, 1,1}
Flipped
Triad fpi=29 BCy L fp_sm=7-6BH

(2,5,6),{3,7,5}, {4,7,6}}

flat triad/mask bits
{1,2,7,6,3,4,5}
{1,1,0,1,0,1, 1}
Flipped
Triad fpi=29 BCg L fp_sm=7-58H

{2,6,5),(3,4,5}, {3,6,7}}

flat triad/mask bits
(1,3,2,6,4,5.7)
{1,1,0,1,1,0,0}
Not Flipped
Triad fpi=25 BCy L fp_sm=5-69H

w

flat triad/mask bits
(1.7,2,3,4,5.6)
(1,0,0, 1,0, 1, 1)
Not Flipped
Triad fpi=27 BCy L fp_sm=4-62H

1{1,7,2}, {1,6,3), {1, 4,5}, {2,4,3},(1,2,7}, {1,5, 3}, (1,4, 6}, {2,3, 4
12,5,6),(3,7,6}, {4,7,5}}

flat triad/mask bits
{1,2,7,5,3,4,6}
{0,1,0,0,0,1, 1}
Not Flipped
Triad fpi=27 BCg L fp_sm=4-51H

1, 2,7}, {1, 3,6}, (1, 4,5}, {2, 4,3},{1,7, 2}, {1, 3, 5}, (1,4, 6}, {2,3, 4

(2,6,5), {3,5,7}, {4,7,6}})

flat triad/mask bits
{1,7,2,3,6,4,5}
{0.0,0,1,1,0, 1}
Flipped
Triad fpi=28 BCg L fp_sm=3-50H

{2,6,5),(3,6,7}, {4,7,5}}

flat triad/mask bits
{1,7,2,3,5,4,6}
{1,0,0,0,1,0, 1}
Not Flipped
Triad fpi=30 BCg L fp_sm=6-5BH

1, 2,7}, {1, 3,5}, (1, 4,6}, {2, 3, 6},{1,7, 2}, {1,6, 3}, (1,4, 5}, {2,5,3

(2,5,4), (3,4,7}, (5,7, 6}}

flat triad/mask bits
(1,2,7,3,5,4,6)
{0,0,0,0,1,0,1)
Flipped
Triad fpi=26 BCy L fp_sm=8-47H

(1,7,2}, {1, 4,3}, (1,6,5}, {2,3,6},{1,2,7}, {1, 3, 4}, {1, 6, 5}, {2, 3,
12, 4,6}, (3,6,7}, {4,7,5}}

(2,4,5),(3,5,7}, (4,7,6}}

flat triad/mask bits
(1.2,7,4.3,6,5)
{1.1,1,0,0,0,1}
Flipped
Triad fpi=28 BCy L fp_sm=3-4EH

{2,6,4),(3,4,7}, {5,7,6}}

flat triad/mask bits
(1,7,2,6,3,4,5)
(11,0, 1,1,0, 1)
Not Flipped
Triad fpi=25 BCy L fp_sm=5-44H

w

flat triad/mask bits
{1.2,7.3.4,6.5)
{0.0,1,0,0,0, 1}
Not Flipped
Triad fpi=30 BCy L fp_sm=6-45H

1, 2,7}, {1, 5,3}, (1, 6,4}, {2, 6,3},{1,7, 2}, {1, 3,6}, {1,5,4}, {2,3,5

(2,4,5),(3,4,7}, (5,7, 6}}

flat triad/mask bits
{1,2,7,5,3,6,4}
{0,1,1,1,0,0, 1}
Flipped
Triad fpi=13 BCg R fp_sm=6-10H

12,4,6),(3,4,7}, {5,7,6}}

flat triad/mask bits
{1,7,2,3,6,5,4}
{1,0,1,0,0,0, 1}
Not Flipped
Triad fpi=14 BCg R fp_sm=7-13H

1, 2,5}, {1, 3,4}, (1, 6,7}, {2, 3,6},{1,5, 2}, {1,4, 3}, (1,6, 7}, {2, 3,7

(2,7,4), {3,5,7}, {4,5,6})

flat triad/mask bits
(1,5,2,3,4,6,7)
{0,0,0,0,1,0,0)
Flipped
Triad fpi=12 BCy R fp_sm=4-1AH

1{1,2,4},{1,7,3), (1,5, 6}, {2,6,3),{1,4,2}, {1,3,7)}, {1,5, 6}, {2, 5,
12,7,6),(3,4,6}, {4,5,7}}

12,7,5), {3,4,5}, (4,6,7}}

flat triad/mask bits
(1.4,2,7.3,5,6)
{0.1,0,1,1,0,0}
Flipped
Triad fpi=10 BC4 R fp_sm=5-11H

(1, 4,2}, {1,3,6}, (1,5,7}, {2,3,7},{1, 2,4}, {1,3, 5}, {1, 6,7}, {2, 7,
12,6,5),(3,4,6}, {4,5,7}}

(2,6,5), (3,4,5}, (4,6,7}}

flat triad/mask bits
{1,2,4,3,6,5,7}
{1,0,0,0,1,0,0}
Flipped
Triad fpi=25 BCg R fp_sm=5-6EH

{2,6,4),(3,5,6}, {4,5,

flat triad/mask bits
(1,5,2,4,3,6,7)
{1,1,0,0,1,0,0)
Not Flipped
Triad fpi=11 BC4 R fp_sm=1-19H

w

flat triad/mask bits
(1.4,2,3,7.5.6)
{1,0,0,1,1,0,0}
Not Flipped
Triad fpi=8 BC4 R fp_sm=2-18H

w

flat triad/mask bits
{1,2,4,3,5,6,7}
{0,0,0,1,1,0,0}
Not Flipped
Triad fpi=26 BCg R fp_sm=8-6DH

1,2,7}, {1, 4,3}, (1, 6,5}, {2,5,3},{1,7, 2}, {1, 3, 4}, (1,6, 5}, {2,6, 3

(2,4,6), {3,7,6}, {4,7,5})

flat triad/mask bits
(1,7,2,4,3,6,5)
0.1,1,1,0,1,1)
Flipped
Triad fpi=27 BCy R fp_sm=4-65H

(1,7,2}, {1, 3,5}, (1, 6,4}, {2,3,4},{1,2,7}, {1, 3, 6}, {1, 5, 4}, {2, 4,
{2.5.61.13.7.5).{4.7.6})

12.5.6).13.7.61.14.7.5))

{2,4,5),(3,7,5}, {4,7,6}}

flat triad/mask bits
(1,7,2,3,4,6,5)
(1,0,1,1,0,1, 1)
Not Flipped
Triad fpi=29 BCg R fp_sm=7—6CH

w
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132

136

138

142

143

153
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244

Seq
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114
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v O
w R
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2D/3D Shape

A a

SDodecaa,
ring8, H4dring 1}

© (BCS.
snubHAd 244,
SnubHA® 16-4,
SDodecaa,
ring6, Hddring2)

{BCS, 6Cube,
Hddcell24,
Hddcells,
Hamming,
SDodecaa,
ring6, Hddring1)

* (BCS.E7,
snubH4d 244,
snubH4P 84,
S5Dodecaa,
ring8, Hddring1}

{BCS, 6Cube,
snubH4d 241,
SDodecaa,
ring4, Hddring2)

* {BCS, Hddcell24,
Hddcells,
Hamming,
SDodecaa,
ring7, Hddringd)

(BC,
snubHAd 24-3,
5Dodecaa,
ringS, Hddring3)

* {BC8, E7, Hddcell24,

Hddcells,
Hamming,
SDodecaa,
ring6, Hadring1}

* (BCS,E7.E6,
Hddcell24,
Hddcells,
SDodecaa,
ring8, Hddring3)

Groups

+ {BCS, E7, E6, 6Cube,

C4, Hadbcell24,
Hidcells,
S5Dodecab,
ring8, Hddring3)

(BCS. E7,

* E6(27).6Cube,
C4, Hadcell24,
Hddcells,
Hamming,
S5Dodecab,
ring6, Hddring1)

{BCS, 6Cube,
snubH4 243,
SDodecab,
ringS, Hddring3)

{BC8, 6Cube,
Hédcell24,
Hadcell8,

011110110,

Oapggssce
ortiort,

Oapggsscc
001011011,

Oapggsscc
001011001,

Oapggssce
000011011,

Oapggsscc
000011010,

Oapggsscc
000010110,

Oapggssce
000010101,

Oapggssce
011110100,

Particle
‘Quantum Bits

Oapggssce

001110100,

Oapggssce
010010101,

Oapggssce
010010110,

Oapgg:

B
E8{

Ph{

B
ES8|

Ph{

B
ES8|

Ph{

Bn(
E8(

Ph{

Bn(
E8(

Ph{

B
E8{

Ph{

Bnf
ES8|

Ph{

B
E8{

Ph{

B
ES8|

Ph{

B
ES|

Ph{

Bnf
ES8|

Ph{

B
E8(

1
2

0

0

1
1
2

o

S ui-

1
1
2
0

1
1
2

Ney

Binary / E8 / Physics

Coordinates

1
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1
2

1
1
2

S -

o

1
2
1

1

1

2
L
Vo

o -

A

wu

Ht

Rt{
Wil
Ht

Re(
Wil
Ht

Ry(
Wi
Ht

Rt{
Wil
Ht

Re(
Wil
Ht

Re{
Wil
Ht

Re{
wi(

Rt{
Witf
Ht

Re{
Wil
Ht

Ry(
Wi
Ht

Rt{
Wil
Ht

Rt{
Wil

-1
0
10

-1

-1
-1

Weight / Height / RtH#=Atomic Element Number ——>

-1
-1

-1

-1
-1

-2

Algebra Root

-2

-2

-2
-1

-2

Ho
67

Hf

Pb

Tb
65

Bi
83

Ra

Sm

62

Sm
62

Pa
91

Ra

flat triad/mask bits
(1,2,7,3,5,6,4) (1.2,7.3,6,5.4)
(1,0,1,0,0, 1,1} (0.0, 1, 1,0, 1, 1)
Flipped Not Flipped
Triad fpi=30 BC4 R fp_sm=6-6FH Triad fpi=28 BC4 R fp_sm=3-64H
(1,7,2}, {1,6,3), (1, 5,4}, {2,5,3),(1, 2,7}, {1,3,5), (1,6, 4}, {2,3,6
(2,4,6),{3,7,4},(5,7,6}} 12,4,5),(3,7,4},1{5,7,6}}

flat triad/mask bits

flat triad/mask bits flat triad/mask bits
{1,2,7,6,3,5,4} {1,7,2,3,5,6,4}
{L1L,1,1,0,1,1} {0,0,1,0,0,1, 1}
Flipped Not Flipped
Triad fpi=13 BCg R fp_sm=6-23H Triad fpi=14 BCg R fp_sm=7-20H
1, 5,2}, {1,4,3}, (1,6,7}, {2,3,6},(1, 2,5}, {1, 3,4}, (1,6, 7}, {2,3,7
(2,4,7),{3,7,5), (4,5,6}) {2,4,6),(3,6,5}, {4,5,7})

flat triad/mask bits flat triad/mask bits
{1,2,5,4,3,6,7} {1,2,5,3,4,6,7}
{1,1,0,0,0, 1,0} {0.0,0,0,0, 1,0}
Flipped Not Flipped
Triad fpi=10 BCg R fp_sm=5-22H Triad fpi=8 BCg R fp_sm=2-2BH
(1,2,4},{1,6,3}, (1,5,7}, {2,3,7},(1,4, 2}, {1,5, 3}, (1,6, 7}, {2,7, 3
(2,5,6), {3,5,4), (4,6,7)) {2,5,6), (3, 6,4}, (4,5,

flat triad/mask bits
(1.4,2,6,3,5,7) (1.4,2,5.3,6,7)
{0.1,0,0,0, 1,0} (1,1,0,1,0, 1,0}

Flipped Not Flipped
Triad fpi=14 BCy L fp_sm=7-27H Triad fpi=13 BCy L fp_sn

flat triad/mask bits

6-24H

[{1,5,2}, {1, 4,3), (1, 7,6}, {2,3,7},{(1, 2,5}, {1, 3, 4}, (1,7, 6}, {2,3, 6

(2,4,6), {3,6,5}, (4,5,7}} 12,4,7),1(3,7,5}, {4,5,6}}

flat triad/mask bits
(1.2,5,4,3,7,6) 11,2,5,3,4,7.6)
{1.1,1,0,0, 1,0} 10,0,1,0,0,1,0)
Flipped Not Flipped
Triad fpi=11BCg L fp_sm=1-2DH Triad fpi=12 BCy L fp_sm=4-2EH
1,4,2},{1,3,7}, (1, 6,5}, {2, 5, 3},(1, 2,4}, {1, 7, 3}, (1,6, 5}, {2,6, 3
(2,6,7), {3,6,4]}, {4,5,7}} 12,5,7),(3,5,4}, {4,6,7}}

flat triad/mask bits

flat triad/mask bits flat triad/mask bits
{1,2,4,3,7,6,5} {1,2,4,7,3,6,5}
{1,0,1,1,0, 1,0} {0,1,1,1,0,1,0}
Flipped Not Flipped
Triad fpi=11 BCg L fp_sm=1-1EH Triad fpi=12 BCg L fp_sm=4-1DH
1,2,4},{1,7,3}, (1,6,5}, {2,5,3},(1,4, 2}, {1,3, 7}, (1,6, 5}, {2,6, 3
(2,7,6), {3,4,6), (4,5,7)) {2,7,5),(3,4,5}, (4,6,

flat triad/mask bits
(1,4,2,7.3,6,5) (1,4,2,3,7,6.5)
(0.1, 1,1,1,0,0} (1,0, 1,1,1,0,0)
Flipped Not Flipped
Triad fpi=8 BCg L fp_sm=2-1FH Triad fpi=10 BCy L fp_sm=5-16H
(1,4,2}, {1,5,3), (1,7, 6}, {2,7,3),(1, 2,4}, {1,6,3), (1,7, 5}, {2, 3,
(2,6,5), {3,4,6], {4,5,7}} {2,6,5),(3,4,5}, {4,6,7}}

flat triad/mask bits

~

flat triad/mask bits
(1,2,4,5.3,7,6) (1.2,4,6,3,7.5)
(1.1,1,1,1,0,0 10,1,1,0,1,0,0)
Flipped Not Flipped
Triad fpi=24 BC4 R fp_sm=3-64H Triad fpi=23 BC4 R fp_sm=2-67H

flat triad/mask bits

1{1,2,6},{1,3,7), (1,5, 4}, {2, 3,5},{1,6, 2}, {1,7, 3}, (1,5, 4}, {2,3, 4

(2,4,7), (3,6,4], (5,7,6)) (2,5,7), (3,6,5), (4,7,6))

flat triad/mask bits
{1,6,2,3,7,5,4}
{0,0,1,0,0, 1,1}

flat triad/mask bits
{1,6,2,7,3,5,4}
{I,1,1,0,0,1, 1}

Octonions.

Flipped Not Flipped
Triad fpi=23 BCg R fp_sm=2-18H Triad fpi=24 BCg R fp_sm=3-1BH

1, 2,6}, {1,3,7}, (1, 4,5}, {2, 4, 3},(1,6, 2}, {1, 7, 3}, (1,4, 5}, {2,5, 3

{2,7,5),{3,5,6}, {4,6,7}} {2,7,4},(3,4,6}, {5,6,7}}

flat triad/mask bits flat triad/mask bits
(1,6,2,3,7,4,5) (1,6,2,7.3.4,5)
{0.0,0,1,1,0,0} {1,1,0,1,1,0,0}
Flipped Not Flipped
Triad fpi=10 BCy L fp_sm=5-69H Triad fpi=8 BCg L fp_sm=2-60H
(1,4,2},{1,3,6}, (1,5,7}, {2, 7, 3},(1, 2,4}, {1, 3, 5}, (1,6, 7}, {2,3,7
(2,5,6), {3,5,4}, (4,7,6}) {2,5,6),(3,6,4}, (4,7,

flat triad/mask bits
(1,2,4,3,6,5,7) (1,2,4,3,5,6,7)
(1,0,0,1,0, 1,1} {0,0,0,0,0,1, 1)
Flipped Not Flipped
Triad fpi=12 BCy L fp_sm=4-62H Triad fpi=11BCy L fp_sm=1-61H
(1,2,4}, {1,7,3), (1,5, 6}, {2, 3,6),(1, 4, 2}, {1,3,7), (1,5, 6}, {2, 3,
12,5,7),{3,5,4}, (4,7,6}}) 12,6,7),(3,6,4}, {4,7,5)})

flat triad/mask bits

w

flat triad/mask bits
(1.4,2,7.3,5,6} 11,4,2,3,7,5,6)
10.1,0,0,0, 1,1} {1,0,0,0,0,1, 1)
Flipped Not Flipped
Triad fpi=12 BCg L fp_sm=4-51H Triad fpi=11BCg L fp_sm=1-52H
1,4,2},{1,3,7}, (1, 5,6}, {2, 3, 6},(1, 2,4}, {1, 7, 3}, (1, 5,6}, {2,3, 5
12,7,5),{3,4,5}, {4,7,6}}) 12,7,6), (3,4,6], {4,7,5))

flat triad/mask bits
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oo Hamming, 010011010, I | I | - - o o - T8
" <> (L) SDodecab, Ph{ s - 0 s T ) HOO13 flat triad/mask bits flat triad/mask bits
ring?, Hdbringd) (1,2,4,3,7,5,6) (1,2.4,7.3,5.6)
{1,0,0,0,1,0,1} {0,1,0,0,1,0, 1}
Flipped Not Flipped
Bnf 1 0 0 1 0 0 1 ) Triad fpi=13 BCg L fp_sm=6-5BH Triad fpi=14 BCg L fp_sm=7-58H
(BC&bHM,u I Oupgsssee ES( L L L L L L L ) RE -1 0 -1 -1 -2 —2 -1 -2} _ (1,52,1(1,4,3),(1,6,7),{2,6,3),(1,2,5}, (1,3,4), (1,6,7), (2,7,
e o e 2 2 2 2 2 2 2 Wi 0 1 -1 1 -1 1 0 -1 ) T (2,7,4),(3,57),(4,65)) 12,6,4), (3,5,6), (4,7,
mm e SDodecab, 2 | | | P He 10 65 ) - ) -
ringd, Hddbring2) Ph{ s - 0 5 0 : ) flat triad/mask bits flat triad/mask bits
2 {1,2,5,4,3,6,7} {1,2,5.3.4,6,7}
{1,1,0,1,1,0, 1} {0,0,0,1,1,0, 1}
Flipped Not Flipped
{BC8, E7, E6(27), B 1 0 0 1 1 1 0 0 ) Triad fpi=8 BCg R fp_sm=2-54H Triad fpi=10 BCg R fp_sm=5-5DH
6Cube, C4, 0 - ' o o 1 1 . 0 1 . RO 1T 1 1 1 2 3 2 2 (1,2,4), {1, 3,5), (1, 7,6}, (2,3, 7)5(1,4, 2}, (1,3, 6}, (1,7,5}, (2,7,
0 snubH4P 244, apggssce > 5 5 5 z B B B Wi 0 1 0 -1 0o o 1 o ) P o(2,65),1(34,6),47,5) (2,6,5),(3,4,5), {4,7,6))
m | snubHAd 84, 011011001, 1 1 1 1 1 1 1 H 13 82
o SDodecab, Ph{ 7 -3 0 7 - o - "y -T(— ) : flat triad/mask bits flat triad/mask bits
ring8, Hadring]) ? (1,4,2,3,5,7,6) 11,4,2,3.6,7.5)
{0,0,1,0,1,0, 1} {1,0,1,1,1,0, 1}
Flipped Not Flipped
* (BCS8, H4dcell24, Bnf 1 0 0 1 1 0 0 1 } Triad fpi=14 BCg R fp_sm=7-5FH Triad fpi=13 BCg R fp_sm=6-5CH
Hdeells, o E8{ L L L L L L L ) R( -1 0 -1 =2 oo ) (1,5,21,(1,4,3), (1,7,6), (2,7, 3),(1, 2,5, (1,3,4), (1,7, 6, (2,6,
- Hamming, nﬁl‘ﬁﬁs‘m 2 2 2 2 2 2 2 Wi 0 1 0 -1 -1y HE q2,6,4), (3,56}, (4,7,5)) (2,7,4), (3,5,7), {4,6,5))
om I 2 72
L ’ o SDodecab, Ph{ L L 0 L 0 2 ) He o1l flat riad/mask bits flat riad/mask bits
ring6, Hadringl} 2 2 2 3 (1,2,5,4.3,7,6) (1,2.5,3.4,7.6)
{1, 1,1,1,0, 1} {0,0,1,1,1,0, 1}
Flipped Not Flipped
- BCS. 6Cube, Ba( f 0 0 0 1 1 0 ) Triad fpi=28 BCg R fp_sm=3-1BH Triad fpi=30 BCg R fp_sm=6-10H
AP 244, E8( L L L L 1 L L ) RO 1110 12 12y LT, 0530, (L46), (2,631,127, (L3,6), (L 45, (2,3,
2B subHd® 16-4, P 2 2 2 2 2 2 WO 10 0 Sl 00 1) (2540, (3,47, (5,6,7) (2,6,4), (3,4,7), (5,6,
b, » 2
TR SDodecab, Ph( L L 0 L 0 ) He 10 flat triad/mask bits flat triad/mask bits
ring6, H4®ring2) 2 2 2 (1,7,2,5.3.4.6) (1,2,7.3.6,4,5)
{1,1,0,1,1,0,0} {0,0,0,0,1,0,0}
Flipped Not Flipped
. B 1 0 0 1 0 1 } Triad fpi=29 BCg R fp_sm=7-13H Triad fpi=27 BCg R fp_sm=4-1AH
’ ‘B_Cil_m“ R - ' o o 1 1 ' ) RO -1 0 -1 -2 3 -3 -1 -2 ) (1,7,2),11,6,3),(1,4,5}, (2,3,4),(1,2,7}, (1,5, 3}, (1,4, 6, (2,4,
¢ 02 o BRI 2 2 2 2 2 2 Wi o0 1 0 0 -1 o 1 0 ) T (2,65),(357),467) (2,6,5), (3,6,7), (4,5,
8 R SDodecab. T e L -l 0 L - - ) He 13 81 flat triadmask bits flat triad mask bits
ring8, Hddring1} 5 3 5 7 Te lat triad/mask bits lat triad/mask bits
2 {1,2,7,6,3,4,5) {1,2,7.5.3,4,6}
{1,1,0,0,1,0,0} {0,1,0,1,1,0,0}
Flipped Not Flipped
. - (BCS,E7.E627), Bl | \ \ \ ) Triad fpi=26 BC4 R fp_sm=8-12H Triad fpi=25 BC4 R fp_sm=5-11H
SPHAO 243, e Bl ' 1 i i . R( -1 0 -1 -2 -3 =3 -2 -2 _ (1L,2,7),{1,4,3), (1,56}, (2,3,6),(1,7,2}, (1, 3,4}, (1,5,6}, (2,3,
¢ 0223 Idempot, 001110101 2 2 2 2 Wi 0 1 0 0 -1 1 -1 0 } ;‘ (2,5,4), {3,5,7), (4,6,7)) {2,6,4), (3,6,7), {4,5,7))
I 2 1 1 1 1 S
R SDodecab, Ph( s 0 s Ny * ! HO 14 flat triadmask bits flat triad/mask bits
ring7, Hddringd) 2 6 (1.7,2,4,3,5,6) (1,7,2.3,4,5,6)
{0,1,0,0,1,0,0} {1,0,0,0,1,0,0}
Flipped Not Flipped
Bl . . . . . o o ) Triad fpi=8 BCg R fp_sm=2-67H Triad fpi=10 BCg R fp_sm=5-6EH
(Bc&bf;fg:b;’m‘ R E8{ 1 1 1 1 L L L ) R{ 1 1 2 3 4 5 3 3 (1,4,2), {1,5,3), (1, 7,6}, {2, 3, 7),(1, 2, 4}, (1,6, 3}, (1,7, 5}, {2, 7,
7023 o ol 2 2 2 2 2 2 2 W -1 0 0 0 0 0 1 o | R (2,56),(3,64],(4,7,5) 12,5,6), (3,5,4), (4,7,
R e 5Dodecab, I ' L o 1 I ) 2 H ) ) ) )
ring7, Hddring4) 2 2 2 \/2— ‘/6— flat triad/mask bits flat triad/mask bits
{1,2,4,5,3,7,6} {1,2,4,6,3,7,5}
{1,1,1,0,0, 1,1} {0,1,1,1,0,1,1}
Flipped Not Flipped
- (BOS, 6Cube, Bef | . . . . o . o ) Triad fpi=11 BCg R fp_sm=1-66H Triad fpi=12 BCg R fp_sm=4-65H
SHAD 242, - ' i 1 1 1 N i 1 . RO 11 2 3 4 5 2 3 (1,2,4), (1,7,3), (1,6,5], (2,3,5),(1,4, 2}, (1,3,7), (1,6,5), (2,3,
T SnubH4® 16-2, 0‘]“?%%;)’]‘]‘0 2 2 2 2 2 2 2 2 W{ -1 0 0 0 0 1 -1 0 } llvgg (2,6,7), {3,6,4), (4,7,5)) 12,5,7}, (3, 5,4}, {4,7,6}}
K a 2 1 1 1 1 1 1 1
1R ’ (L) SDodecab, Ph{ - - 0 — S - — - } He 21 flat triad/mask bits flat triad/mask bits
ring6, H4dring3} - - - NN V2 Vo {1.4,2,7,3,6,5) {1,4,2,3,7,6,5)
{0,1,1,0,0, 1, 1} {1,0,1,0,0,1, 1}
Flipped Not Flipped
B 1 1 1 1 0 0 1 } Triad fpi=14 BCy R fp_sm=7-6CH Triad fpi=13 BCg R fp_sm=6-6FH
(B.ngmu s o ES( . L L L L L L ) RE -1 0 0 0 0 0 0 -1 ) _ {1,2,5,(1,3,4,(1,7,6},{27,3},(1,5,2}, {1,4,3}, (1,7, 6}, (2,6,
el s SR 2 2 2 2 2 2 2 Wi -1 0 0 0 0 1 0 -1 ) P (2,46),(3,65),4,7,5) (2,4,7),(3,7,5), (4,6,5))
» 5Dodecab, 2 15
b, 2 5
R ‘ [ rings, Hring3) Phi L : 0 : - 0 ; } He 2 flat triad/mask bits flat triad/mask bits
- - - {1,5,2,3,4,7,6} {1,5,2,4,3,7,6}
{0,0,1,1,0, 1,1} {1,1,1,1,0,1, 1}
Flipped Not Flipped
. BCS. 6Cube, Bn( f 1 0 1 1 1 0 ) Triad fpi=30 BCg L fp_sm=6-3AH Triad fpi=28 BCg L fp_sm=3-31H
Hadeel2d, — B8 L L L L L L L ) RO 11 2 3 3 4 2 3 (1,2,7), (1,6,3), (1,4,5], (2,5,3),(1,7, 2}, (1,3,5), (1,4, 6), (2,3,
b 132 Hadcells pegssce 2 2 2 2 2 2 2 Wi -1 0 0 1 -1 0o o 1 } R (264,374,567 (2,5,4), (3,7,4), (5,6,7))
o g 000111111, o 10 104 ! o ! o
3Dodecab, Ph( L L 0 L 0 ) flat triad/mask bits flat triad/mask bits
ring2, H4ring2} 2 2 2 (1,7,2,6,3,4,5) (1,2,7,3.5,4,6)
{0,1,0,1,1,1,0} {1,0,0,0,1,1,0}
Flipped Not Flipped
. . ®osE, Bl . . o . o . . ) Triad fpi=25 BCg L fp_sm=5-3BH Triad fpi=26 BCg L fp_sm=8-38H
SDHAO 243, - i i 1 i 1 . . ) RO 1 0 0 0 -1 -1 -1 -1 ) _ (1,7,21,(1,4,3),(1,5,6}, (2,5 3),(1,2,7}, (1,3,4], (1,5,6), (2,6,
b snubH4b 16-3, " 2 2 2 2 2 2 2 Wi -1 0 0 1 -1 1 -1 o |} B (2,6,4),(3,7,6),(4,57)) 12,5,4}, {3,7,5}, 4, 6,
oy P, 000111101, i f 1 1 1 H s 35
lecab, Ph{ > > 0 > — — ) flat triad/mask bits flat triad/mask bits
ring6, H4dring3} - - - NN V2 Vo {1.2,7,4,3,5,6) {1,2,7,3,4,5,6)
{1,1,0,1,1, 1,0} {0,0,0,1,1,1,0}
Flipped Not Flipped
« (BCS 6Cube B 1 1 0 1 1 1 0 ) Triad fpi=30 BCy L fp_sm=6-24H Triad fpi=28 BCy L fp_sm=3-2FH
) A E8( L L L L L L L ) RO 112 2 03 423 ) UL (L3,6), (1,5,4),02,3,50,(1,7, 2, (L5, 3), (1,6, 41, 12,6,
b S sbHO 84, (ST 2 2 2 2 2 2 2 Wil0 1 ol 0 0 0 1) (0 (2,460, 03,7,41, (5,6,7)) (2,4,5),(3,7,4), (5,6,7))
m, 2
"L SDodecab, Phi L L 0 L 0 ) He 18 flat trind/mask bits flat triad/mask bits
ring4, Hadring2) 2 2 2 (1,7,2,3,6,5,4) {1,2,7,5.3,6,4)

w

w

w

w

w

w
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0,0,1,0,0,1,0) (1L1,1,1,0,1,0)
Flipped Not Flipped
. Bn( 1 1 1 1 1 0 1 ) Triad fpi=27 BCy L fp_sm=4-2EH Triad fpi=29 BCy L fp_sm=7-27H
. (Bcu Bans, Es( i i i i N o N , RE -1 0 0 -1 -1 -1 0 -1 | _ (1,2,7),{1,53),(1,6,4},1(2,4,3},(1,7,2}, (1,6,3), (1,5,4], (2,3, 4
n1 b Hideells, apggsse p p p p B B B Wi -1 0 1 -1 0 0o 1 0 ) K (2,56),3,7,6,4,57) (2,5,6), (3,7,5), (4,6,7))
i 5Dodecab, 000111010, - . . ) . | : : ) S 36
ring8, Hddring3) 7 7 7 = = flat triad/mask bits flat triad/mask bits
23 V2 Vo (1,7,2,5,3,6,4) (1.7,2,6,3,5,4)
(0.1,1,1,0,1,0) (1,1,1,0,0,1,0)
Flipped Not Flipped
.+ (BCS Baf 1 0 1 1 1 1 0 1 ) Triad fpi=27 BCg L fp_sm=4-1DH Triad fpi=29 BCg L fp_sm=7-14H
! SIDHA® 241, (e Es( L L L L L 1 L 1 ) R{ -1 0 -1 -1 -1 -1 0 -1 } _ [{1,7,2},{1,3,5},(1,6,4},1{2,4,3},(1,2,7},{1,3,6}, (1,5,4},{2,3,4
26 b 7R snubHA® 16-1, pes 2 2 2 2 2 2 2 2 W -1 1 -1 0 0 0o 1 o ) T (2,65),(3,67),457) 12,6,5),(3,5,7}, {4,6,7}}
R SDodecab, oo L 1 0 L T T L E 6 “ . . . .
. i 3 5 ey 3 oy e T flat triad/mask bits flat triad/mask bits
ring6, H4®ring2} {1,2,7,3,5,6,4} {1,2,7,3,6,5,4)
{1.0,1,1,1,0,0) 0.0,1.0,1,0,0}
Flipped Not Flipped
. Bal | o | | | o | | ) Triad fpi=25 BCy L fp_sm=5-16H Triad fpi=26 BCy L fp_sm=8-15H
’ (Bgf&,l:ﬁ:‘mem' Oapgessee E8( L _L 1 L 1 _L L L ) R{ -1 0 -1 -1 -1 -1 -1 -1 ) _ (1,2,7},{1,4,3),(1,6,5},(2,3,5),(1,7,2}, {1,3,4), (1,6,5}, {2,3,6
27 b . pos 2 p 2 2 2 p p p Wi -1 1 -1 0 0 1 -1 0 ) I (264,367}, 4,57) (2,5,4), (3,5,7}, (4,6,7))
oh S5Dodecab, 000110101, - 1 1 o 1 1 ' ! ! ) H7 49
ring2, Hddring2) B ey 3 flat triad/mask bits flat triad/mask bits
a 2 o (1.7,2,4.3.6.5) (1.7,2.3.4.6.5)
0.1,1,0,1,0,0) (1,0,1,0,1,0,0)
Flipped Not Flipped
(BCS, E7, E6, B 1 1 1 1 1 1 1 1 ) Triad fpi=4 BCg R fp_sm=3-64H Triad fpi=7 BCg R fp_sm=3-64H
E5, Hadeell2d, E8( L L i i i L L L ) R( -1 0 0 0 0 0 0 0 ) _ [(1,2,3,{1,46),(1,7,5),(2,4,7),(1,2,4},(1,3,5), (1,7,6}, {2,3,6
P Hiteels, Oapesssce 2 2 2 2 2 2 2 2 Wi 2 0 0 0 0 0 0 1 | O (2,56,(354,3,7,6) (2,5,7), (3,7,4), (4,6,5))
wj N Hamming, Idempot, 011010100, , } ) ) 5 Vi .
' . 5Dodecab, Ph{ ; ; 0 r_ ; 3 0 0 } flat triad/mask bits flat triad/mask bits
ring7, Hddringd) 2 (1,3,2,4,6,7,5) (1,2,4,3,5,7,6)

10,0,1,0,0, 1,1} 10,0,1,0,0, 1,1}
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dispRowsert & /@ e8hulls[7] // ColumnForm

Seq#  Symbol 2D/3D Shape Groups Particle Binary / ES / Phys Algebra Root Ele Octonions
Quantum Bits Coordinates Weight / Height / Rttt=Atomic Element Number ——>  #
Flipped Not Flipped
) N _ . _
(B6CC8, bEJc liﬁu). Bl o o o o . . o o ' Triad fpi=10 BCg L fp_sm=5-77H Triad fpi=8 BCg L fp_sm=2-7EH
bt Oupgessce s i 1 1 1 i i i i . ROT 0 0 0 0 11 1) LA2, (L83, (L7,5), (2,3, 71hL,2,4), (1,5,3), (L7,6), (2,7,3),
n T shublia®24-4, — upass 2 2 2 2 2 2 2 2 Wi 1 0 0 0 -1 0 1 0 | No(2,65),(3,54),4,7,6} (2,6,5), 3,6,4), (4,7,5}]
ol snubH4d 8—4, 010010001, 1 1 1 1 1 ’ ! W s 28
e 6lcosaa, ring7, Phi - - 0 T 5 = } flat triad/mask bits flat triad/mask bits
Hadring2) ? 2 (1,2,4,6,3,7,5) (1,2,4,5,3,7,6}
{LL 10,1, 1,1} {0, 11 L L1 1)
Flipped Not Flipped
. (BCS. 6Cube, B 0 0 0 0 1 0 ) Triad fpi=12 BCB L fp_sm=4-7CH Triad fpi=11 BCB L fp_sm=1-7FH
bHAP 243, - 1 1 1 ' o . ROT 0 0 0 0 10 1) L2080, (L37, (165, (2,6 31L1,42), (L7,3), (L65), (2,53,
3 aA snubH4® 16-3, O&g}wo 2 2 2 2 2 Wi 100 0 -1 1 o100 ), (2,7,5,(3,5,4),(4,7,6)) (2,7,6},{3,6,4}, {4,7,5}}
€ ~0saa. ring! 2 1 1 1 1
‘v ’ 11 Olcosaa, rings, Phi -5 -5 o > - } HO o3 flat triad/mask bits flat triad/mask bits
Hddringd) - - - 25 (1,4,2,3,7,6,5) (1,4,2,7.3.6,5)
{0,0.1, 1,1, 1, 1} {LLLLLLTY
Flipped Not Flipped
. (BCS, Bn{ 0 0 0 0 1 0 ) Triad fpi=13 BCg L fp_sm=6-76H Triad fpi=14 BCg L fp_sm=7-75H
o SUDHAO 241, e ES| L L L L L L ) R -1 -1 -2 -3 -4 -4 -2 -3 | __ .11,2,5),(1,4,3},{1,7,6),(2,3,6},{1,5,2}, (1, 3,4}, {1,7,6}, (2,3, 7},
% as snubHA® 16-1, 000 2 2 2 2 2 2 W 1 0 0 0 -1 1 0 -1 | ‘13(;‘7 (2,7,4),(3,7,5), (4,6,5}} (2,6,4),(3,6,5), (4,7, 5}}
m N 2
ar ‘ e Olcosaa, ring, Ph( _L _L 0 L ) He 20 flat triad/mask bits flat triad/mask bits
Héring3) ? ? ? (1,5,2,4,3.7.6) (1.5.2,3,4,7.6)
(0.1,1,0,1,1,1) (101,01, 1,1}
Flipped Not Flipped
Bl o . o . o ' Triad fpi=12 BCy L fp_sm=4-4FH Triad fpi=11 BCg L fp_sm=1-4CH
{BC8. 6Cub, . : . . . P (1,4,2), (1,7,3), (1,6,5), (2,6,303(1,2,4), (1,3,7), {1, 6,5, (2,5,3,
- snubHd® 24-3,  Oapggssce E8( -7 N -7 > -7 ) Rl 0012203 12 ; ;
134 d B o 2 2 2 2 2 Wi 0 -1 0 1 -1 1 -1 0 |} _° (2,57},1(3,4,5),(4,7,6}} (2,6,7),(3,4,6), (4,7, 5}}
m ¥ 6lcosaa, ring8, 010011110, 1 1 1 1 H 12 76
1A Hadring]) Pa( -3 H 0 7 - ) flat triad/mask bits flat riad/mask bits
; wy (1,2,4,7,3,6,5) (1.2.4.3,7,6,5)
{1,1.1,1,0,0, 1} {0.0.1,1,0,0,1}
Flipped Not Flipped
. (BCB, 7, 6Cube, G4, Bl o . o . . . o o ' Triad fpi=8 BCg R fp_sm=2-4AH Triad fpi=10 BCy R fp_sm=5-43H
bHAD 244, - n 1 i i i 1 1 . RO 10 112 3 2 2 ) L CL2,40,01,53),(1,6,7), (2,7,315(L,4,2), (1,6,3), (1,5,7), (2,3,7),
139w SubHA® 164, PSS 2 2 2 2 2 2 2 Wi 0 -1 1 -1 0 0 1 0 | X (2,56),(3,4,6),4,7,5) (2,5,6), (3,4,5), (4,7,6}]
m g . : 2 1 1 1 ! 1 Ht 12 »
o » ringT, Phf -3 3 0 5 O ) : flat triad/mask bits flat triad/mask bits
2 o (1,4,2,5,3.6,7) (1,4,2,6,3.5,7)
{0,1,0,1,0,0, 1} {1,1,0,0,0,0,1}
Flipped Not Flipped
- (BCS, 6Cube, B 0 1 0 0 1 1 ) Triad fpi=28 BCy R fp_sm=3-05H Triad fpi=30 BCg R fp_sm=6-0EH
SOHAO 2, E8( L L L L L L ) RO 10 1012 2 L7235, (L,6,4), (2,3,611,2,7), (1,6,3), (1,5, 4], (2,5,3),
us P SnubH4® 84, 001110011 2 2 2 2 2 2 Wi 0 -1 10 -1 0 0 1) (2,4,5},(3,4,7},(5,6,7}) (2,4,6),({3,4,7),(5,6,7})
b, 2
a L Idempot, bleosaa, Phi L L 0 L 0 ) He 9 flat triad/mask bits flat triad/mask bits
outl2277 ring], Heringl} 2 2 2 2 (1.7,2,3,5.6,4) (1,2.7,6,3,5.4)
ut[2277]= 1,0,1,0,0,0,0} 0.1,1,1,0,0,0)
Flipped Not Flipped
Bnf 0 0 1 1 0 0 1 ) Triad fpi=14 BCg R fp_sm=7-72H Triad fpi=13 BCy R fp_sm=6-71H
(BCS. L L L O 2 2 R (1,2,5), (1,4, 31, (1,6, 7}, (2,3, 7},(1, 5, 2}, (1, 3,4}, {1,6,7), (2,3,6),
snubH4® 241,  Oapggssce E8{ - ) R{ -1 -1 -2 -2 -2 L : ]
151 wP S 2 2 2 W 0o o0 -1 0 o0 1 0 -1 ) Po (2,6,4},(3,6,5),(4,7,5}) (2,7,4),{3,7,5), (4,6,5})
by 1, 6lcosaa, ring1, 011010011, . . . ’ H 13 84
| ] Hadring1} Ph( -1 L 0 L 0 : } flat triad/mask bits flat triad/mask bits
? 2 2 (1,5,2,4,3,6,7) (1,5.2,3,4,6,7)
0.1,0,0,1,1,1) (1,0.0,0, 1, 1,1}
Flipped Not Flipped
. . Bl o o . o . o . . , Triad fpi=26 BCq R fp_sm=8-3FH Triad fpi=25 BCg R fp_sm=5-3CH
{BC8, E7, ' ' ! ' ! ' ' ' I L S S S S (1,7,2), (1,4, 3), (1,6, 5), (2,6,3)5(1,2,7), (1,3,4), {1,6,5], (2,5,3),
o snubH4® 24-3,  Oapggssce E8( - - - - - - - - ) R{ -1 -1 -2 -2 -3 -3 -2 -2 } —— : :
157 ¢ 0% o 2 2 2 2 2 2 2 2 Wi 0 0 -1 1 -1 1 -1 o |} Am (2,54},(3,7,5),(4,6,7}} (2,6,41, (3,7, 6}, (4,5, 7}}
st 6lcosaa, ring7, 001111101, 1 1 1 1 1 1 1 Ht 16 95
Hddbring2) Ph{ -y -y - 0 by N —‘r - } flat triad/mask bits flat triad/mask bits
2V3 2 Ve (1,2,7,4,3.6,5) (1,2,7,3,4.6,5)
{LL1,1,1,1,0} {0.0.1,1, 1, 1,0}
Flipped Not Flipped
. - Bl o o o | | | o \ ) Triad fpi=29 BCg R fp_sm=7-20H Triad fpi=27 BCg R fp_sm=4-29H
(BCE, 1 1 1 1 1 1 I 1 I L S S S T 1,2,7), (1,3, 6}, (1,4, 5), (2,3, 41,{1, 7, 2}, (1,3, 5}, {1, 4,6}, (2,4,3),
snubH4® 241 Oapggssce ES| - -1 L L L L _L 1 ) R{ -1 -1 -2 -3 -3 -3 -1 -2 | __
160 ¢ 0B ) 0111010 2 2 2 2 2 2 2 2 Wi 0 0 0 -1 0 0o 1 o0 | ™ (2,56},3,7,5),(4,67)) (2,5,6), (3,7,6}, (4,5, 7}}
mi Idempot, 6lcosaa, 001111010, f f 1 1 1 1 1 H 16 9
ting7. Hadring2 Ph{ - - 0 > - = } flat triad/mask bits flat triad/mask bits
27, ring2} 2 2 2 2 ﬁ ﬁ
{1,7.2,3,6.4,5) {1.7.2,3.5.4,6}
0,0,0,0,0,1,0) (1.0.0,1,0, 1,0}
Flipped Not Flipped
. Bn{ 0 1 1 1 1 1 0 } Triad fpi=30 BCg L fp_sm=6-09H Triad fpi=28 BCg L fp_sm=3-02H
. BC8, 6Cube, N N N N
! VI, E8( -L L L L L L L ) R( 1 0 1 2 3 4 2 3 | {1,7,2), (1,3,6), {1,4,5), (2,5,3),{1, 2,7}, (1,5,3), {1, 4,6}, (2,3,6),
13 snubH4® 24-2, - Oapggssce 2 2 2 2 2 2 2 No (2,4,6),(3,4,7), (5,6,7}) (2,4,5),(3,4,7), (5,6,7}}
41 b ] : 000110011 2 Wi -1 -1 0 0 0 0 0 1 ) 54,6}, (3,4,7), (5,6, 54,5}, 13,4,7), (5,6,
m ¥ 6lcosaa, ring7, 2 , : , 2 W 16 93
Hdring2) Ph{ _L L 0 L 0 -2 } flat triad/mask bits flat triad/mask bits
? 2 2 3 (1,2,7,3,6,4,5) (1.7,2,5,3,4,6)
(1,0,0,1,0,0,0) 0.1.0,0,0,0,0)
Flipped Not Flipped
. —— Bl o . . . . o , ' Triad fpi=27 BCg L fp_sm=4-03H Triad fpi=29 BCg L. fp_sm=7-0AH
subHA® 242, Es( L 1 1 1 1 L 1 ) R{ -1 -1 -1 -1 -1 -1 o -1 } _ {1,7,2},(1,5,3},{1,4,6},1(2,3,4},{(1,2,7}, (1,6,3}, {1,4,5}, (2,4,3),
2w b SubHAD 16-2, P 2 2 2 2 2 2 2 Wi -1 -1 0 0 0 0 1 0 | ?(‘; (2,5,6}, (3,6,7), (4,5, 7}} (2,5,6), 3,5,7), (4,6,7}]
3
L Olcosaa, ring8, oo - : 0 : "/L - ~]F = ) HC T flat triad/mask bits flat triad/mask bits
Hddringd) 293 2 ve (1.2,7,5.3.4,6) (1,2,7,6,3.4,5)
{1,1,0,0,0,0, 0} {0.1,0,1,0,0,0)
Flipped Not Flipped
. {BC8, E7, Bn{ 0 1 1 1 1 0 1 1 } Triad fpi=25 BCS L fp_sm=5-08H Triad fpi=26 BCB L fp_sm=8-0BH
bHAD24-2 O E8{ _L L L L L 1 1 1 ) R -1 -1 -1 -1 -1 -1 -1 -1 |} _ {1,2,7),(1,3,4}, (1,56, (2,5, 31,{1,7, 2}, (1, 4,3}, {1,5,6), (2,6, 3},
Y snubH4® 242, Oapggssce 5 5 5 5 5 5 5 5 We 1 1 a a1 1 a1 Bao2.4.61.13.6.7).04.5.71) (2.4.5}.13.5.7}.{4.6.7}}
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Seq  Symbol 2D/3D Shape
14 bR
%d L
15 B W
“aL
6 b A
Mg L
97 ¢ 0B
m oL
w0 ¢ 0
m
106 u
Y m e
e TR
bg L
g u 02
RN | &
123 a7
"ro > @
23 a4 P
e
24 4 7B
‘L . .
25 a4 78

6lcosaa, rings,
Hddringl)

Groups

(BC8, E7, E6(27).
6Cube, C4,
snubH4P 24-2,
6lcosab, ring8,
Hddringl)

(BC8, 6Cube,
SnubH4b 24-2,
SnubH4® 16-2,
6lcosab, rings,
Hddringd)

(BCS,
snubH4P 24-2,
6lcosab, ring7,
H4dring2)

{BC8, 6Cube,
snubH4® 241,

Idempot, 6lcosab,

ring7, H4dring2}

(BC8, E7, E6(27).
6Cube, C4,
SnubH4® 243,
6lcosab, ring7.
Hddring2)

(BC8, 6Cube,
snubH4P 241,
6lcosab, ringl,
Hddring1)

{BC8,
snubH4d 244,
snubH4® 84,

Idempot, 6lcosab,

ring1, Hddring1)

(BC8, E7, E6(27).
SnubH4® 244,
SubH4® 16-4,
6lcosab, ring7.
Hddring3)

(BCS,
SubH4® 243,
6lcosab, rings,
Hddring1)

(BCS. 6Cube,
snubH4® 241,
snubH4P 16-1,
6lcosab, ring7,
Hddring3)

(BCS,
SnubH4® 24-3,
snubH4® 16-3,
6lcosab, ring8,
Hddringd)

(BCS. E7,
snubH4P 24-4,
snubH4P 8—4.

000110001,

Particle
Quantum Bits

Oapggssce

010110001,

Oapggssce
010110010,

Oapggsscc
010110011,

Oapggsscc
011111010,

Oapggssce
011111101,

Oapggssce
001010011,

Oapggsscc
011110011,

Oapggssce
001011101,

Oapggssce
000011110,

Oapggsscc
000010011,

Oapggssce
000010010,

Oapggssce

Ph{

Bn{
E8(

Phi

Bn{
E8(

Ph{

Bn{
E8(

Phi

Bn{
E8(

Phi

Bn{
E8(

Ph{

Bn{
E8{

Phi

Bn{
E8(

Ph{

Bn{
E8(

Ph{

Bnf
E8{

Ph{

Bn{
E8(

Ph{

Bn{
E8(

Ph{

Bn{
E8(

1
1
2
1

1
1
2

1
B
Binary / E8 / Physics
Coordinates
0 0
1
B
1
2
0 0
_L _L
2 2
1
2
0 0
_L _L
2
1
B
0 0
_L _L
2 2
0 n
2
1 0
1 L
2 2
0 n
2
0 0
_L L
2 2
1 1
2
1 0
1 L
2 2
1 1
0 0
L L
"2 "2
N o
2
1 0
L L
2 "2
0 _L
2
0
1
B
1
B
0
1
B
1
2
1 0
1 L
2 2

B

B

0

=

1
2

-

B

o

0

1
2
1

1
1
2

v

Ht

Ri{

Ht

Wi
Ht

Ri(
Wi
Ht

Re{
Wi
Ht

Re{
Wi
Ht

Ri{
Wil
Ht

Ri{
Wi
Ht

Re{
Wi
Ht

Ri{
Wi
Ht

Ri{

Ht

|
<
<
<
|
<

Algebra Root
‘Weight / Height / Rttt=Atomic Element Number

16

-1 0 -1 -1 -1 2 -1 =2
0 1 -1 0 1 0 0o -1
9

-1 0 -1 -1 -2 -3 -2 -2

12

20

Np
93

Am
95

Po

Nd
60

Re

Os

Bh
107

8 =

i3

flat triad/mask bits
(1.7.2,3.4.5,6)
{0.0.0,1.0,0,0}

flat triad/mask bits
(1.7,2,4,3,5,6)
{1,1,0,1,0,0,0)

Octonions

Flipped Not Flipped
Triad fpi=26 BCg L fp_sm=8-74H Triad fpi=25 BCg L fp_sm=5-77H

{1, 2,7}, (1, 3,4}, {1, 6,5}, {2, 3,6},{1,7, 2}, {1, 4, 3}, {1, 6,5}, {2,3, 5},

{2,5,4},(3,7,5), {4,7,6}} {2,6,4},{3,7,6}, {4,7,5}}

flat triad/mask bits flat triad/mask bits

(1.7.2,3,4,6,5) (1.7.2,4,3.6,5)

{0.0.1,0,1, 1, 1) (L1 L0111
Flipped Not Flipped

Triad fpi=29 BCg L fp_sm=7-75H Triad fpi=27 BCg L fp_sm=4-7CH
{1,7,2), (1, 3,6}, {1,5,4)}, (2,3,4},{1, 2,7}, (1,3, 5}, {1, 6, 4}, (2,4, 3},
12,6,5}, (3,7,5}, {4,7,6}} (2,6,5},{3,7,6}, (4,7,5}}

flat triad/mask bits
(1,2,7,3,6,5,4)
(1,0.1,0,1, 1, 1)
Flipped Not Flipped
Triad fpi=28 BCg L fp_sm=3-7DH Triad fpi=30 BCg L fp_sm=6-76H
11, 7,2}, (1, 3,5}, {1, 6,4}, (2,6, 3},{1, 2,7}, {1,6, 3}, {1, 5,4}, (2,3, 5],
{2,5,4},(3,7,4), {5,7,6}} {2,6,4},{3,7,4),(5,7,6}}

flat triad/mask bits
11,2,7,3,5,6,4}
0,01, 1, 1,1, 1}

flat triad/mask bits
11,7.2.3,5.6.4)
(L0 1, L1, 1, 1)
Flipped Not Flipped
Triad fpi=27 BCg R fp_sm=4-56H Triad fpi=29 BCg R fp_sm=7-5FH
11,2,7), (1, 5,3}, {1, 6,4}, (2, 3,4},{1, 7, 2}, (1,6, 3}, {1, 5, 4}, (2,4, 3]},
(2,6,5), (3,6,7), {4,7,5}} (2,6,5),(3,5,7), (4,7,6}}

flat triad/mask bits
{1,2.7,6.3.5.4)
0.1,1,0,1,1,1)

flat triad/mask bits flat triad/mask bits

(1.7.2.5,3,6, (1.7.2,6,3.5,4)

{0.1.1,0, 1,0, (L1 1L 1,1,0,1)
Flipped Not Flipped

Triad fpi=25 BCg R fp_sm=5-43H Triad fpi=26 BCg R fp_sm=8-40H
{1,7,2}, {1, 4,3}, {1, 5,6}, {2, 3,5},{1, 2,7}, {1, 3, 4}, {1, 5, 6}, {2, 3, 6},
{2,4,6}, (3,6,7), {4,7,5}] (2,4,5},{3,5,7}, {4,7,6}}

flat triad/mask bits
1,2,7,4,3,5,6}
{1,1,0,0,0,0, 1}

flat triad/mask bits
{1,2.7,3.4.5,6)
{0,0.0,0,0.0, 1}
Flipped Not Flipped
Triad fpi=13 BCg R fp_sm=6-0EH Triad fpi=14 BCy R fp_sm=7-0DH

11, 2,5}, (1,4,3}, {1,7,6}, (2,6, 3},{1, 5, 2}, {1, 3,4}, {1,7, 6}, (2,7, 3},
12,4,7},(3,5,7), {4,5,6}] (2,4,6},{3,5,6}, {4,5,7}}

flat triad/mask bits

{1,5,2,4,3,7,6}
{0,1,1,1,0,0,0}

flat triad/mask bits
(1,5.2,3,4.7.6)
(1,01, 1,0,0,0)

Flipped Not Flipped
Triad fpi=30 BC R fp_sm=6-71H Triad fpi=28 BCg R fp_sm=3-7AH
11,7,2), (1, 3,6}, {1, 4,5}, (2, 3,5},{1, 2,7}, {1, 5, 3}, {1, 4, 6}, (2,6, 3],
{2,6,4}, (3,7,4), {5,7,6}} {2,5,4},(3,7,4),(5,7,6}}

flat triad/mask bits flat triad/mask bits

(1.2,7.3,6,4.5) (1.7.2,5,3.4,6)

{1,0,0,0, 1,1, 1) 0.1,0, 1,1, 1, 1)
Flipped Not Flipped

Triad fpi=10 BCg R fp_sm=5-3CH Triad fpi=8 BCg R fp_sm=2-35H
{1,2,4),(1,3,6}, {1,7,5)}, (2,7,3},{1,4, 2}, (1,3, 5}, {1, 7,6}, (2,3, 7},
12,6,5}, (3,5,4}, {4,6,7}} (2,6,5}, {3,6,4}), (4,5,7}}

flat triad/mask bits
(1.4,2,3,6,7.5) (1.4,2,3,5.7,6)
10,0, 1, 1,1, 1,0} {1,0,1,0,1,1,0}
Flipped Not Flipped
Triad fpi=11 BCy L fp_sm=1-33H Triad fpi=12 BCy L fp_sm=4-30H
(1,4, 2), (1,7,3}, {1, 5,6), {2,3,5},{1, 2,4}, (1,3, 7}, (1,5, 6), (2,3, 6],
12,7,6}, (3,6,4), {4,5,7}] (2,7,5},{3,5,4}, {4,6,7}}

flat triad/mask bits

flat triad/mask bits
(1,2,4,7,3.5,6)
{1,1,0,0,1,1,0)
Flipped Not Flipped
Triad fpi=14 BCg L fp_sm=7-0AH Triad fpi=13 BCg L fp_sm=6-09H
11, 2,5}, (1,4,3}, {1,6,7}, (2,7, 3},{1, 5, 2}, (1, 3, 4}, {1, 6, 7}, (2,6, 3]},
{2,4,6}, (3,5,6}, {4,5,7}} {2,4,7},({3,5,7}, (4,5,6}}

flat triad/mask bits
1,2,4,3,7,5,6}
10,0,0,0,1,1,0}

flat triad/mask bits flat triad/mask bits

(1,5.2,4,3,6,7) (1,5.2,3.4,6,7)

{0,1,0,1,0,0,0} {1,0,0,1,0,0,0}
Flipped Not Flipped

Triad fpi=11 BCg L fp_sm=1-00H Triad fpi=12 BCg L fp_sm=4-03H
{1,2,4),(1,3,7}, {1,5,6}, {2,3,5},{1,4, 2}, (1,7, 3}, {1, 5, 6}, {2, 3, 6},
{2,6,7}, (3,4,6), {4,5,7}} (2,5,7}, {3,4,5), (4,6, 7}}

flat triad/mask bits flat triad/mask bits

(1.4,2,3,7.5.6) (1.4,2,7.3.5,6)

{0.0,0,0,0,0,0) {1.1,0,0,0,0,0)
Flipped Not Flipped

Triad fpi=8 BC4 L fp_sn Triad fpi=10 BCy L fp_sm=5-08H
{1, 4,2}, (1,3,5}, {1, 6,7}, {2, 3,7},{1, 2,4}, {1, 3, 6}, {1, 5,7}, {2,7, 3},
12,5,6}, (3,4,6), {4,5,7}] (2,5,6},{3,4,5}, {4,6,7}}
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flat triad/mask bits
11,2,4.3,5,6,7)
11,0,0.0,0,0,0
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flat triad/mask bits
11,2.4,3,6,5.7)
10,0.0,1,0,0,0)
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-
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Algebra Root

1 2
0 0
0 0
0 1
0 0
0 0
1 2
0 1
0 -1
1 -1
0 0
0 0
0 -1
1 0
0 0
0 0
0 0
0 1
0 -1
1 -1
0 0
0 1
0 -1
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©

-1

-1
-1

-2

Hs
108

Ru
44

=z

Sg
106

Sb
51

2 <l

La

z =l

Sr

Cr
2

e

Flipped
Triad fpi=21 Dg R fp_sm=6-10H

Octonions.

Not Flipped
Triad fpi=22 Dg R fp_sm=6-10H

1, 2,6}, {1, 3,5}, (1, 4,7}, {2, 3,4),(1, 2,6}, {1, 3,5}, (1,4, 7}, {2, 3,

12,7,5), {3,6,7}, {4,5,6})

flat triad/mask bits
(1,6,2,3,5,4,7)
10.0,0,0,1,0,0}
Flipped
Triad fpi=2 Dg R fp_sm=8-3FH

1{1,3,2},{1,5,4), (1, 7,6}, {2,7,4},{(1, 2,3}, {1,4,5}, (1,7, 6}

(2,6,5), {3,6,4}, (3,5,

flat triad/mask bits
(1,2,3,5.4,7,6)
(L1, 11,1, 1,00
Flipped
Triad fpi=20 Dg L fp_sm=1-7FH

(2,5,4),(3,6,5}, (4,7,6}}

flat triad/mask bits
{1,2,6,4,3,7,5}
{LLLLL L1}
Flipped
Triad fpi=21 Dg R fp_sm=6-0EH

{2,5,4},(3,4,6}, {5,6,7}}
flat triad/mask bits
(1,2,6,3,5.4,7)
10,0,0,0,1,0,0}
Not Flipped
Triad fpi=1 Dg R fp_sm=5-3CH
{2, 6,

{2,7,5),(3,7,4}, (3,5,

flat triad/mask bits
(1,2,3,4,5,7.6)
(0.0, 1,1,1,1,0
Not Flipped
Triad fpi=18 Dy L fp_sm=6-76H

[{1,6,2}, {1, 4,3}, (1,7,5}, {2,7,3},{1, 2,5}, {1,7, 3}, {1,6, 4}, {2, 3,

12,7,4),1(3,5,4}, {5,7,6}}

flat triad/mask bits
{1,2,5,7,3,6,4}
{0,1,1,0,1,1, 1}
Not Flipped
Triad fpi=22 Dg R fp_sm=6-0EH

1,2,6}, {1,5,3}, (1,7, 4}, {2, 4,3},{1, 2,6}, {1,5, 3}, (1,7, 4}, {2, 7,

(2,5,7), {3,6,7}, {4,5,6}})

flat triad/mask bits
{1,6,2,5,3,7,4}
{0.1,1,1,0,0,0}
Flipped
Triad fpi=6 Dg R fp_sm=6-5CH

{2,4,5),(3,4,6}, {5,6,7}}

flat triad/mask bits
{1,2,6,5,3,7,4}
{0.1,1,1,0,0,0}
Not Flipped
Triad fpi=9 Dg R fp_sm=6-5CH

1,2,3}, {1, 4,7}, (1, 6,5}, {2, 6,4},(1, 2, 4}, {1, 3,6}, (1,7, 5}, {2, 5,

(2,7,5), {3,4,5}, (3,7, 6}})

flat triad/mask bits
(1,3,2,4,7,6,5)
(0,0, 1,1,1,0,1)
Flipped
Triad fpi=19 Dg R fp_sm=3-1BH

[{1,6,2}, {1, 4,3}, (1,5,7}, {2,5,3},{(1, 2,5}, {1,7, 3}, (1,4, 6}, {2,3

(2,7,4),(3,6,7}, (4,5,6}}

flat triad/mask bits
(1,2,6,4.3,5,7)
(1,1,0,1.1,0,0}
Flipped
Triad fpi=9 Dg R fp_sm=6-0EH

{2,7,6),(3,4,7}, {4,6,5}}

flat triad/mask bits
(1.2,4,3,6,7.5)
(0,0, 1,1,1,0,1)
Not Flipped
Triad fpi=17 Dg R fp_sm=8-12H

12,7,6),(3,5,6], {4,5,7}}

flat triad/mask bits
(1,2,5,7.3,4,6)
{0,1,0,0.1,0,0
Not Flipped
Triad fpi=6 Dg R fp_sm=6-0EH

1,2,4}, (1,6, 3}, (1,7,5}, {2, 5,3},(1, 2, 3}, {1, 7, 4}, (1,6, 5}, {2, 6,

12,6,7), (3,4,7}, (4,5,6}}

flat triad/mask bits
{1,4,2,6,3,7,5}
{0,1,1,1,0,0,0}
Flipped
Triad fpi=3 Dg L fp_sm=4-30H

1,2,3}, {1, 4,6}, (1,5,7}, {2, 4,5},{1, 3, 2}, {1, 4,7}, {1, 5, 6}

12,7,6}, (3,7, 4}, (3,5,

flat triad/mask bits
(1.3,2,4,6,5,7)
{0,0,0,0,1, 1,0}
Flipped
Triad fpi=19 Dy L fp_sm=3-63H

[{1,6,2}, {1, 4,3}, (1,5,7}, {2, 3,5},(1, 2,5}, {1,7, 3}, (1,4, 6}, {2, 4

(2,4,7),{3,7,6}, (4,6,5}}

flat triad/mask bits
(1.2,6,4,3,5,7)
{1.1,0,0,0, 1,1}
Flipped
Triad fpi=19 Dg R fp_sm=3-36H

[{1,2,6}, {1, 4,3}, (1, 7,5}, {2, 3,5},{(1, 5,2}, {1,7, 3}, (1,6, 4}, {2, 4

(2,7,4),(3,7,6}, (4,5,6}}

flat triad/mask bits
{1,6,2,4,3,7,5}
{0,1,1,0,1, 1,0}
Flipped
Triad fpi=20 Dg R fp_sm=1-07H

12,5,7),(3,4,5},{3,6,7}})
flat triad/mask bits
{1,2,3,7,4,6,5}
{0,1,1,1,0,0,0}
Not Flipped
Triad fpi=5 Dg L fp_sm=7-39H
2,5,

{2,7,6),(3,6,4}, (3,5,

flat triad/mask bits
(1,3,2,4,7.5.6)
(1,0,0,1,1, 1,0}
Not Flipped
Triad fpi=17 D L fp_sm=8-6AH

12,6,7),(3,6,5}, {4,7,5}})

flat triad/mask bits

(1,2,5.7.3,4,6)

{0.1,0,1,0, 1,1}
Not Flipped

Triad fpi=17 Dg R fp_sm=8-3FH

12,7,6),(3,6,5}, {4,5,7}}

flat triad/mask bits
{1,5,2,7,3,6,4}
{L1L1,1,1,1,0
Not Flipped
Triad fpi=18 Dg R fp_sm=6-0EH

(1,6,2}, {1, 4,3}, (1,7,5}, {2, 3,7},{1, 2, 5}, {1, 7, 3}, {1, 6, 4}, {2, 6,

(2,4,5), {3,5,6}, {4,6,7}})

flat triad/mask bits
(1,2,6,4,3,7,5)
{1,1,1,0,0,0,0}
Flipped
Triad fpi=20 Dg R fp_sm=1-34H

1{1,2,6},{1,3,4),(1,7,5}, {2,3,7},{(1,5,2}, {1,3,7}, (1,6, 4}, {2,6

12.5.4).13.6.5).14.6.7))

{2,4,7),(3,4,5}, {5,6,7}}

flat triad/mask bits
(1,2,5,7.3.6,4)
{0.1,1,1,0,0,0}
Not Flipped
Triad fpi=18 Dg R fp_sm=6-3DH

£2.7.4).103.5.4}.(5.6.7))



out[2278]=

180

193

178

189

204

182

205

166

186

¢, [ETT——
en . Tleosadodeca,
ring?, Hadring1}

. * (D8, snubH4® 24-3,
snubH4® 16-3,
s Tlcosadodeca,
L ‘ ring3,
Hddring, a7)

(D8, F4,

— . snubHA® 242,
snubH4d 16-2,
G2s, Teosadodeca,

°m R
©

Hddringl, a7)

(D8, F4,
snubH4d 24-2,

g0 G2s, Ticosadodeca,
R rings,

Hddring], a7}

(D8, E7(56),
Hddeell24,
Tleosadodeca,
ring6, Hddring2)

(D8, E7, E7(56), D7,
. E6, D6, ES. DS,
D4, D4Dual, F4,
snubH4® 241,
Tleosadodeca,
ring8, Hddring3)

(D8, D7,
SnubH4® 244,
SubHA4® 8—4,
Tlcosadodeca,
ring8, Hadring3,
a7, a6)

—)

s
e .

< 2

by L ‘

{D8, E7(56),
snubH4® 24-3,
7lcosadodeca,
ring5, H4dring 1}

{D8, E7, E7(56), D7,
E6, D6, ES, D5,
D4, D4Dual, F4,
snubH4® 244,
snubH4® 84,
Tlcosadodeca,
ring8, H4dring4}

(D8, E7, E7(56), D7,

Tlcosadodeca,
ring8, H4dringd}

£ 02
o

(D8, E7, E7(56), D7,
E6. D6, ES, D5,
D4, D4Dual, F4,
snubHdd 243,
D3, 7lcosadodeca,
ring8, Hadring2)

+ {D8,D7.F4,
snubH4® 24-2,
G2s, Tlcosadodeca,

w ring8, H4dring2,
a7, a6}

(DS, E7, D7, D6,
snubH4® 241,
S snubHA® 16-1,
o R |:| Tlcosadodeca,
ring7, Hddringl,

D6, snubH4d 24-1,

001101110,

Oapggssce
010101011,

Oapggsscc
010001110,

Oapggsscc
000001101,

Oapggssce
011100111,

Oapggsscc
011001101,

Oapggssce
000100010,

Oapggssce
011100011,

Oapggssce
001001011,

Oapggssce
011100101,

Oapggssce
011000011,

Oapggssce
010001111,

Oapggssce
000100101,

Ph{

Bnf
E8{

Ph{

Bn{
E8(

Ph{

Bn{
E8(

Ph{

Bnf
E8{

Phi

Bn{
E8(

Ph{

Bnf
E8{

Ph{

Bn{
E8{

Ph{

Bn{
E8{

Phi

Bnf
E8{

Ph{

Bn{
E8(

Ph{

Bnf
E8{

Ph{

Bnf
E8{

Ph{

0

o

A

5

A==

o

0

B

B

wu

Ht

Rt{
Wil
Ht

Re(
Wil
Ht

Ry(
Wi
Ht

Rt{
Wil
Ht

Re(
Wil
Ht

Re{
Wil
Ht

Re{
Wi

Rt{
Witf
Ht

Re{
Wil
Ht

Ry(
Wil
Ht

Rt{
Wil
Ht

Re(
Wil
Ht

-2

-2

-2
-1

o

-1
19

o

-2

-4

-4

-4

-3

©

2

-6

-5

-4

-3

-3
-1

-2

©

-4

-4
-1

-4
-1

-3

Uue

119

Gup
115

Uut
13

Hs
108

Ru
44

Sg
106

Sb

23

La

©

flat triad/mask bits
(1,6,2,3,4,7,5)
{0.0,1,0,1, 1,0
Flipped
Triad fpi=21 Dg L fp_sm=6-5BH

[{1,6,2},{1,5,3}, {1,4,7}, {2,4,3),{1,6, 2}, {1,5, 3}, {1, 4,7}, {2, 7,

12,7,5),{3,6,7}, {4,6,5}}

flat triad/mask bits
{1,2,6,5,3,4,7}
{1,1,0,1,1,0, 1}
Flipped
Triad fpi=2 Dg L fp_sm=8-47H

1,3,2}, {1,5,4), (1,7, 6}, {2, 4,7},{1,2, 3}, {1, 4, 5}, (1,7, 6}

(2,5,6}, (3,4,6}, (3,7,

flat triad/mask bits
{1,2,3,5,4,7,6}
(1,1,1,0,0,0, 1}
Flipped
Triad fpi=6 Dg L fp_sm=6-3AH
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flat triad/mask bits
(1,5,2,3,7,6.4)
(10,1, 1,1, 1,0
Not Flipped
Triad fpi=22 Dg L fp_sm=6-5BH

w

12,5,4),(3,4,6]},1{5,7,6}}
flat triad/mask bits
{1,6,2,5,3,4,7}
{1,1,0,1,1,0, 1}
Not Flipped
Triad fpi=1 Dg L fp_sm=5-44H
{2,4,6),

{2,5,7),(3,4,7}, {3, 6,

flat triad/mask bits
{1,2,3,4,5,7,6}
{0.0,1,0,0,0, 1}
Not Flipped
Triad fpi=9 Dg L fp_sm=6-3AH

1,2,3}, {1, 7,4}, (1,5, 6}, {2, 6,4},(1, 2,4}, {1,6, 3}, (1,5, 7}, {2, 5, 3},

12,7,5), (3,5, 4}, (3,6,

flat triad/mask bits
(1.3,2,7.4,5,6)
{0.1,0,1,1, 1,0}
Flipped
Triad fpi=22 Dg R fp_sm=6-6FH

[{1,6,2},{1,5,3}, {1, 7,4}, {2,7,3),{1,6, 2}, {1,5, 3}, {1,7, 4}, {2, 4,

(2,4,5),{3,6,4}, (5,7,6}}

flat triad/mask bits
(1,2,6,5.3,7,4)
(L1110, 11
Flipped
Triad fpi=1 Dg R fp_sm=5-43H

1,3,2}, {1,5,4}, (1, 6,7}, {2, 4,6},{1,2, 3}, {1,4, 5}, (1,6, 7}, {2,4, 7}

12,5,7), {3,4,7}, (3,6,5}}

flat triad/mask bits
{1,2,3,5,4,6,7}
{1,1,0,0,0,0, 1}
Flipped
Triad fpi=18 Dg L fp_sm=6-09H

{2,7,6),(3,7,4}, {4,5,

flat triad/mask bits

(1.2,4,6,3,5.7)

(0.1,0,1,1, 1,0}
Not Flipped

Triad fpi=21 Dg R fp_sm=6-6FH

w

12,5,7),(3,7,6}, {4,6,5}}

flat triad/mask bits
(1,6,2,5.3,7.4)
(L1, 10,1, 1)
Not Flipped
Triad fpi=2 Dg R fp_sm=8-40H

12,5,6),(3,4,6}, {3,7,5}}

flat triad/mask bits
{1,2,3,4,5,6,7}
{0,0,0,0,0,0, 1}
Not Flipped
Triad fpi=20 Dg L fp_sm=1-00H

1,5,2}, {1, 3,7}, (1, 4,6}, {2, 6,3},{1,2, 6}, {1,3,4}, (1,5,7}, {2,3, 7},

(2,4,7}, {3, 4,5}, (5,6,

flat triad/mask bits
(1,2,5,3,7.4,6)
{1,0,0,1,0,0,0)
Flipped
Triad fpi=22 Dg R fp_sm=6-71H

(2,5,4),(3,6,4}, (5,7,6}}

flat triad/mask bits
(1.2,6,3,5,4,7)
{1,0,0,0,1, 1,1}
Flipped
Triad pi=9 Dg R fp_sm=6-23H

[{1,4,2},{1,6,3), {1,5,7}, {2, 3,5},{(1, 3,2}, {1,7, 4}, (1,5, 6}

12,6,7), {3,7,4}, (4,5,6}}

flat triad/mask bits
{1,2,4,6,3,5,7}
{1,1,0,0,0, 1,0}
Flipped
Triad fpi=17 Dg R fp_sm=8-6DH

{2,4,5),(3,5,6}, {4,6,7)

flat triad/mask bits
(1,2,6,3.4,5.7)
{0.0,0,0,0,0,0)
Not Flipped
Triad fpi=21 Dg R fp_sm=6-71H

[{1,6,2},{1,3,5), {1,4,7}, {2, 3,7},(1,6, 2}, {1, 3,5}, {1,4,7}, {2, 3, 4),

12,7,5),(3,7,6}, {4,6,5}})
flat triad/mask bits
(1.6,2,3,5,4,7)
{1.0,0,0,1, 1,1}
Not Flipped
Triad fpi=6 Dg R fp_sm=6-23H
{2,4,6},

12,5,7}, (3,5,4}, (3,6,

flat triad/mask bits
{1,3,2,7,4,5,6}
{1,1,0,0,0,1,0}
Not Flipped
Triad fpi=19 Dg R fp_sm=3-64H

1,5,2}, {1, 3,7}, (1, 6, 4}, {2, 4,3},(1, 2, 6}, {1, 3,4}, (1,7, 5}, {2, 3, 5},

12,6,7}, {3,6,5}, (4,7,

flat triad/mask bits
(1,2,5,3,7,6,4)
(1,0,1,1,0, 1,1}
Flipped
Triad fpi=6 Dg R fp_sm=6-71H

1{1,3,2}, {1, 4,7}, (1,5, 6}, {2,4,6),{1,4,2}, {1,3, 6}, {1,5,7}, {2, 3,

12,7,5), (3,5, 4}, (3,7, 6}})

flat triad/mask bits
(1,2,3,4,7.5,6)
(1,0,0,0,1, 1,1}
Flipped
Triad fpi=5 Dg L fp_sm=7-46H

12,6,7), {3,4,6}, (3,7,5}}

flat triad/mask bits
{1,3,2,7,4,6,5}
{0,1,1,0,0,0, 1}
Flipped
Triad fpi=17 Dg L fp_sm=8-15H

{2,4,7),(3,7,6}, {4, 6,

flat triad/mask bits
(1,2,6,3,4,7,5)
10.0,1,0,0,1, 1}
Not Flipped
Triad fpi=9 Dg R fp_sm=6-71H

w

{2,7,6),(3,7,4}, {4,6,5}}

flat triad/mask bits
(1,4,2,3,6,5.7)
(1,0,0,0,1, 1, 1)
Not Flipped
Triad fpi=3 Dg L fp_sm=4-4FH

1{1,2,3},{1,7,4), (1,6, 5}, {2,4,5},(1, 3, 2}, {1, 6, 4}, (1,7, 5}, {2, 5, 4),

12,6,7),(3,4,7}, {3,6,5}}

flat triad/mask bits
{1,3,2,6,4,7,5}
{I,1,1,1,0,0, 1}
Not Flipped
Triad fpi=19 Dg L fp_sm=3-1CH

1,5,2}, {1, 3,7}, (1, 6, 4}, {2, 3, 4},(1, 2, 6}, {1, 3,4}, (1,7, 5}, {2, 5, 3},

12,7,6}, {3,5,6}, (4,5,

flat triad/mask bits
{1.2.5.3.7.6.4}

{2,7,4),(3,6,7}, {4,5,6)

flat triad/mask bits
11.2.6.3.4.7.5}
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ar, a0, )

(D8, E7, E7(56), D7,
D6, Hadbeell24,
Tlcosadodeca,
ring7, Hedbring3)

(D8, E7(56),
D7, Hddcell24,
Tleosadodeca,
ring8, Hddring1)

(D8, E7(56), D7,
snubH4d 244,
snubH4d 16-4,
Tleosadodeca,
ring7, Hddring1)

(D8, snubH4d> 24-3,
snubH4® 16-3,
Tlcosadodeca,
ring3,

H4dringl, a7)

(D8, F4,
snubH4® 24-2,
snubHdd 16-2,
G2s, Ticosadodeca,
ring3,
Hddringl, a7}

(DS, F4,
snubHA® 242,
G2s, Tleosadodeca,
ringS,
Hddringl, a7)

Oapggsscc
011101101,

Oapggssce
011100010,

Oapggsscc
011101110,

Oapggsscc
000101011,

Oapggssce
000001110,

Oapggssce
010001101,

Bn{
E8(

Ph{
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Bnf
E8{

Ph{

Bn{
E8(

Phi

Bn{
E8{

Phi

Bnf

Ph{
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Vs
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0
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Ry(
Wi
Ht

Rt{
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Ht

Re(
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Ht

Re{
Wil
Ht

Re{
Wi

Rt{
Witf
Ht

24

Sr

Cr
24

119

Uup
115

Uut
113

(1,0,1,0,1,0,0}
Flipped
Triad fpi=17 Dg R fp_sm=8-40H

{0.0,1, 1, 1,0, 0}
Not Flipped
Triad fpi=19 Dg R fp_sm=3-49H

1, 2,5}, {1, 3,7}, (1, 4, 6}, {2, 3,4},(1, 6, 2}, {1, 3,4}, {1, 5,7}, {2, 5,

(2,6,7), {3,5,6}, {4,7,5})

flat triad/mask bits
(1.5,2,3,7.4,6)
{0.0,0,0,0,0, 1)
Flipped
Triad fpi=18 Dg R fp_sm=6-71H

[{1,5,2},{1,3,7), {1, 4,6}, {2, 3,6},(1, 2, 6}, {1, 3, 4}, (1,5, 7}

(2,7,4),(3,5,4}, (5,7, 6}}

flat triad/mask bits
(1,2,5,3.7,4,6)
(1,0,0,0.1, 1, 1)
Flipped
Triad fpi=18 Dg R fp_sm=6-42H

{2,4,7},(3,6,7}, {4,6,5}}
flat triad/mask bits
(1.6,2,3,4,5.7)
(1,0,0,1,0,0, 1)
Not Flipped
Triad fpi=20 Dg R fp_sm=1-78H
{2,7,

12,5,4),(3,6,5}, (4,7,

flat triad/mask bits
(1,2.6,3.4,5.7)
(0,0,0,1.1,1, 1)
Not Flipped
Triad fpi=20 Dy R fp_sm=1-4BH

1,2,5}, {1, 7,3}, (1, 4,6}, {2, 3, 6},{1, 6, 2}, {1,4, 3}, (1,5, 7}, {2, 7,

(2,4,7),{3,4,5}, (5,7,6}}

flat triad/mask bits
{1,5,2,7,3,4,6}
{0,1,0,0,0,0, 1}
Flipped
Triad fpi=22 Dg L fp_sm=6-24H

12, 4,5}, (3,5,6}, (4,7,

flat triad/mask bits
{1,6,2,4,3,5,7}
{1,1,0,1,0,0, 1}
Not Flipped
Triad fpi=21 Dg L fp_sm=6-24H

1,2,6}, {1, 3,5}, (1,7, 4}, {2,3,7},(1, 2,6}, {1, 3,5}, (1,7, 4}, {2, 3,

(2,4,5), {3,6,4}, {5,6,7}}

flat triad/mask bits
(1,6,2,3,5,7,4)
10,0, 1,0,0, 1,0}
Flipped
Triad fpi=1 Dg L fp_sm=5-3BH

12,7,5), {3,7,4}, (3,5,6}}

flat triad/mask bits
(1,2,3,5.4,6,7)
(1.1,0,1,1, 1,0
Flipped
Triad fpi=9 Dg L fp_sm=6-45H

(2,6,7), (3,4,7}, (4,6,5}}

flat triad/mask bits
{1,2,4,3,6,7,5}
{1,0,1,0,0,0, 1}

{2,5,7),(3,7,6}, {4,5,6}}

flat triad/mask bits
(1,2,6,3,5.7.4)
{0.0,1,0,0,1,0)
Not Flipped
Triad fpi=2 Dg L fp_sm=8-38H

1{1,3,2},{1,5,4), (1,6,7}, {2,6,4},{1, 2,3}, {1,4,5)}, {1,6, 7}, {2, 7,

12,6,5),(3,6,4}, {3,5,7}}

flat triad/mask bits
(1,2,3,4,5,6,7)
{0,0,0,1,1,1,0}
Not Flipped
Triad fpi=6 Dg L fp_sm=6-45H

[{1,4,2},{1,3,6}, {1,7,5}, {2,3,5},{1, 3,2}, {1,4,7), {1,6, 5}, {2, 4,

12,5,7),(3,4,5}, 13,7, 6}}

flat triad/mask bits
{1,3,2,4,7,6,5}
{1,0,1,0,0,0, 1}

w



hull-list-3b.nb | 29




