The 30 indexed (fPi) canonical sets of 7 triples (which get sign masks applied to make valid octonions).

1 {{1, 2, 3}, {1, 4, 5}, {1, 6, 7}, {2, 4, 6}, {2, 5, 7}, {3, 4, 7}, {3, 5, 6}}
2 {{1, 2, 3}, {1, 4, 5}, {1, 6, 7}, {2, 4, 7}, {2, 5, 6}, {3, 4, 6}, {3, 5, 7}}
3 {{1, 2, 3}, {1, 4, 6}, {1, 5, 7}, {2, 4, 5}, {2, 6, 7}, {3, 4, 7}, {3, 5, 6}}
4 ({1, 2, 3}, {1, 4, 6}, {1, 5, 7}, (2, 4, 7}, {2, 5, 6}, {3, 4, 5}, {3, 6, 7}}
5 {{1, 2, 3}, {1, 4, 7}, {1, 5, 6}, {2, 4, 5}, {2, 6, 7}, {3, 4, 6}, {3, 5 7}}
6 {{1, 2, 3}, {1, 4, 7}, {1, 5, 6}, {2, 4, 6}, {2, 5, 7}, {3, 4, 5}, {3, 6, 7}}
7 {{1, 2, 43}, {1, 3, 5}, {1, 6, 7}, {2, 3, 6}, {2, 5, 7}, {3, 4, 7}, {4, 5, 6}}
8 ({1, 2, 4}, {1, 3, 5}, {1, 6, 7}, {2, 3, 7}, {2, 5, 6}, {3, 4, 6}, {4, 5 7}}
9 {{1, 2, 4}, {1, 3, 6}, {1, 5, 7}, {2, 3, 5}, {2, 6, 7}, {3, 4, 7}, {4, 5, 6}}
10 ({1, 2, 43, {1, 3, 6}, {1, 5, 7}, {2, 3, 7}, {2, 5, 6}, {3, 4, 5}, {4, 6, 7}}
11 ({1, 2, 4}, {1, 38, 7}, {1, 5, 6}, {2, 3, 5}, {2, 6, 7}, {3, 4, 6}, {4, 5 7}}
12 ({1, 2, 43, {1, 3, 7}, {1, 5, 6}, {2, 3, 6}, {2, 5, 7}, {3, 4, 5}, {4, 6, 7}}
13 {{1, 2, 5}, {1, 3, 4}, {1, 6, 7}, {2, 3, 6}, {2, 4, 7}, {3, 5, 7}, {4, 5, 6}}
14 ({1, 2, 53, {1, 3, 43, {1, 6, 7}, {2, 3, 7}, {2, 4, 6}, {3, 5, 6}, {4, 5 7}}
15 {{1, 2, 5}, {1, 3, 6}, {1, 4, 7}, {2, 3, 4}, {2, 6, 7}, {3, 5, 7}, {4, 5, 6}}
16 {{1, 2, 5}, {1, 3, 6}, {1, 4, 7}, {2, 3, 7}, {2, 4, 6}, {3, 4, 5}, {5, 6, 7}}
17 {{1, 2, 5}, {1, 3, 7}, {1, 4, 6}, {2, 3, 4}, {2, 6, 7}, {3, 5, 6}, {4, 5, 7}}
18 ({1, 2, 5}, {1, 38, 7}, {1, 4, 6}, {2, 3, 6}, {2, 4, 7}, {3, 4, 5}, {5, 6, 7}}
19 ({1, 2, 6}, {1, 3, 4}, (1, 5, 7}, {2, 3, 5}, {2, 4, 7}, (3, 6, 7}, {4, 5, 6}}
20 ({1, 2, 6}, {1, 3, 4}, {1, 5, 7}, {2, 3, 7}, {2, 4, 5}, {3, 5, 6}, {4, 6, 7}}
21 ({1, 2, 6}, {1, 3, 5}, {1, 4, 7}, {2, 3, 4}, {2, 5, 7}, {3, 6, 7}, {4, 5, 6}}
22 ({1, 2, 6}, {1, 3, 5}, {1, 4, 7}, {2, 3, 7}, {2, 4, 5}, {3, 4, 6}, (5,6, 7}}
23 {{1, 2, 6}, {1, 3, 7}, {1, 4, 5}, {2, 3, 4}, {2, 5, 7}, {3, 5, 6}, {4, 6, 7}}
24 ({1, 2, 6}, {1, 3, 7}, {1, 4, 5}, {2, 3, 5}, {2, 4, 7}, {3, 4, 6}, {5, 6, 7}}
25 ({1, 2, 7}, {1, 3, 4}, {1, 5, 6}, {2, 3, 5}, {2, 4, 6}, {3, 6, 7}, {4, 5 7}}
26 ({1, 2, 7}, {1, 3, 43, {1, 5, 6}, {2, 3, 6}, {2, 4, 5}, {3, 5, 7}, {4, 6, 7}}
27 {{1, 2, 7}, {1, 3, 5}, {1, 4, 6}, {2, 3, 4}, {2, 5, 6}, {3, 6, 7}, {4, 5, 7}}
28 ({1, 2, 7}, {1, 3, 5}, {1, 4, 63}, {2, 3, 6}, {2, 4, 5}, {3, 4, 7}, {5, 6, 7}}
29 ({1, 2, 7}, {1, 3, 6}, {1, 4, 5}, {2, 3, 4}, {2, 5, 6}, {3, 5, 7}, {4, 6, 7}}
30 {{1, 2, 7}, {1, 3, 6}, {1, 4, 5}, {2, 3, 5}, {2, 4, 6}, {3, 4, 7}, {5, 6, 7}}

The 8 sets of sign masks. Each sign mask (or the set of 7 triples) can be permuted in a consistent way to produce
isomorphic sets of 480 octonions.

1 {00, 07, 19, 1E, 2A, 2D, 33, 34}
{01, 06, 18, 1F, 2B, 2C, 32, 35}
{02, 05, 1B, 1C, 28, 2F, 31, 36}
{03, 04, 1A, 1D, 29, 2E, 30, 37}
{08, OF, 11, 16, 22, 25, 3B, 3C}
{09, OE, 10, 17, 23, 24, 3A, 3D}
{0A, OD, 13, 14, 20, 27, 39, 3E}
{0B, 0C, 12, 15, 21, 26, 38, 3F}

o~NO O WDN

The index of 8 sign masks (sm) to the 30 fPi (each with 8 Hexadecimal masks). These can be “inverted” (0<1) making
16*30=480 octonion permutations. They are assigned to the 30 canonical sets of 7 triples using the maskList:

{5.8,4,3,7,6,3,2,6,5,1,4,6,7,3,3,8,6,3,1,6,6,2,3,5,8,4,3,7, 6}

W ki pedia' s octonion (i ntroduced by Schray and Manogue, 1994)
isthesanmeasthe"not flipped" octoniononpagel7 (E8t209).
Baez' octonionisthesaneasthe"flipped" octoni onon page 83 (E81i243).
Geof frey Di xon (Cctoni on X - Product Orbits) i ntroduces two nore. One
(onpage 3) isthe"not flipped" octoni ononpage 139 (E8 #242). Interestingly,
thi s one and Baez' have a si gn mask of Hex 00 sucht hat t hey ar e one of t he canoni cal
30setsof 7triples. Dixonal sointroduces (ineg. 21) the"not flipped"
octoni onon page 67 (E8 #163) withfirst andthirdtripleel ementsreversed.


http://en.wikipedia.org/wiki/Octonion
http://math.ucr.edu/home/baez/octonions/
http://arxiv.org/pdf/hep-th/9410202v1.pdf
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183 e 0 Ref. Symbols: 2C 3D
ya L A A
0apccess Root{ 1 12221 0 0} Exp. m  0.51099892 MeV
0080000(9)2 Wight{ -1 01 000 -10 3} Theo. m 0. 510999
> Height= 10 Exp. t 2 s
Bi nary { 1 1 0 0 0 1 1 1 }
Physi cs 0 0 _ 1 1 0 0 0 }
[ NFY NeS
2 2
a7 +1] [ 341

a=la—

a=la—

Bit NKS CA Pascal E8

-a02

—6-4-20 2 & 6 -2y

FI i pped
Cctonion triads-fPi =1 Sign mask=1 Hex=08 L fp_sm:5 Fl attened triad/mask bits
{{1, 2, 3}, {1, 4, 5}, (1, 6, 7}, {1, 3, 2, 4,5 6, 7}
{2, 6, 4}, {2, 5 7}, {3, 4 7}, {3, 5 6}} {0, 0, 0,1, 0, 0, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 3 -2 5 -4 7 -6
-3 -1 1 -6 7 4 -5
2 -1 -17 6 -5 -4
-5 6 -7 -1 1 -2 3
4 -7 -6 -1 -1 3 2
-7 -4 5 2 -3 -1 1
6 5 4 -3 -2 -1 -1

mul tiplication table

~No o, wN

Not Fli pped
Cctonion triads-fPi =2 Sign mask=1 Hex=0B L fp_sm8 Fl attened triad/mask bits
{{1, 3, 2}, {1, 5, 43}, {1, 6, 7}, {1, 3, 2, 5, 4, 6, 7}
(2, 7, 4}, {2, 5, 6}, {3, 4, 6}, {3, 5, 7}} {1, 1, 0, 1, 0, 0, O}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3 4 5 6 7

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

& 3 1176 5 4

-21 -1 6 7 -4 -5

5 7 -6 -1 -1 3 -2
-4 -6 -7 1 -1 2 3
-7 5 4 -3 -2 -1 1
6 -4 5 2 -3 -1 -1
mul tiplication table

Po?

~NOoO o~ WwN
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185 vg %1  Ref. Synbols: 2C 3D
wy L v

©
Root{ 0 O O 0 -1 -1 0 0 } Exp. m 1. x107%® Mev
Oapccssgg .
Vight{ 1 -1 -1 1 0 0 00 } Theo. m 1.72318x10°7
011000001, .
Hei ght = 3 Exp. ¢ ?s
Bi nary { 1 0 1 1 1 0 1 0 1
E8{ 0 1 0 -1 0 0 0 }
Physi cs 0 0 L L -1 0 0 0 )
: V2 V2
4 2
+
Bit NKS CA Pascal ES |ﬂf5'2,1,_1| | |ﬂf5f2,1,il|

-3-3-10 12 3

Fl i pped
Cctonion triads-fPi =1 Sign mask=1 Hex=70 L fp_sm5 Fl attened triad/mask bits
{{1, 2, 3}, {1, 4, 5}, {1, 6, 73, {1, 3, 2, 4, 5, 6, 7}
{2, 4, 6}, {2, 7, 5}, {3, 7, 4}, {3, 6, 5}} {0, 0,0,0,1, 1, 1}
Coxeter (Cyan)
Fano plane Fanc cukbe 01 1 2 3 4 5 6 7

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

2 -3 -11 6 -7 -4 5
3 2 -1 -1 -7 -6 5 4
T 4 -5 -6 7 -1 1 2 -3
@ @ 5 4 7 6 -1 -1 -3 -2
CD 6 -7 4 -5 -2 3 -1 1
* S 7 6 -5 -4 3 2 -1 -1
@ ‘® mul tiplication table
Not Fli pped
Cctonion triads-fPi =2 Sign mask=1 Hex=73 L fp_sm8 Flattened triad/mask bits
{{1, 3, 2}, {1, 5, 4}, {1, 6, 7}, {1, 3, 2, 5, 4, 6, 7}
(2, 4, 7}, {2, 6, 5}, {3, 6, 4}, {3, 7, 5}} {1, 1, 0, O, 1, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fame sube 01 1 2 3 4 5 7

6
1 -1 -3 2 -5 4 7
3 -1 -1 7 -6 5 -4
-2 1 -1 -6 -7 4
5 -7 6 -1 -1 -3 2
-4 6 7 1 -1 -2 -3
-7 -5 -4 3 2 -1 1
6 4 -5 -2 3 -1 -1
mul tiplication table

)

Yo F

~NOoO o~ WN
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176 quﬁ% Ref. Synbols: 2C 3D o
Root{ 0 O 00O -100 } Exp. m 1. x107°%® mev
Oapccssgg . e
Vight{ 1 -2 100 0 00 } Theo. m 1.72318 x 10
011000101, .
Hei ght = 2 Exp. ¢ ?s
Bi nary { 1 1 0 1 1 0 0 1 1
E8{ 0 0 1 -1 0 0 }
Physi cs 0 0 - L -1 0 0 0 )
; 2 V2
DZX 01 S AAE:
Bit NKS CA Pascal E8 T 2,0,%0

Fl i pped
Cctonion triads-fPi =1 Sign mask=2 Hex=6E L fp_sm5 Flattened triad/mask bits
{{1, 2, 3}, {1, 5, 4}, {1, 7, 6}, (1, 3, 2, 5, 4, 7, 6}
{2, 6, 4}, {2, 5, 7}, {3, 7, 4}, {3, 6, 5}} (0, 1, 1, 1, 0, 1, 1}
Coxeter (Cyan)
Fanc plane Fame sube 01 1 2 3 4 5 6 7
1 -1 3 -2 -5 4 -7 6
@ 2 -3 -1 1 -6 7 4 -5
3 2 -1 -1 -7 -6 5 4
1 4 5 6 7 -1 -1 -2 -3
@l ® 5 -4 -7 6 1 -1 -3 2
! @ 6 7 -4 -5 2 3 -1 -1
A 7 -6 5 -4 3 -2 1 -1
@ @ (:D mul tiplication table
Not Fli pped

Cctonion triads-fPi =2 Sign mask=2 Hex=6D L fp_sm:8

({1, 3, 2}, {1, 4, 53, {1, 7, 6}, {1, 3, 2, 4,5, 7, 6}
{2, 7, 4}, {2, 5, 6}, {3, 6, 4}, {3, 7, 51} {1, 0, 1, 1, 0, 1, 1}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -3 2 5 -4 -7 6
@ 2 3 -1 -1 -7 6 -5 4
3 -2 1 -1 -6 -7 4 5
5 4 -5 7 6 -1 1 -3 -2
g CD 5 4 -6 7 -1 -1 2 -3
| CD J 6 7 5 -4 3 -2 -1 -1
' 7 -6 -4 -5 2 3 1 -1

Flattened triad/mask bits

mul tiplication table
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192 e ;! Ref. Synbols: 2C 3D
yi R A\

0apccssgg R_Oot{ 112 211 0 0} Exp. m  0.51099892 MeV
000000101, Wight{ -1 1 -1 100 -10 } Theo. m 0. 510999
Hei ght: 9 Exp T 2 s
Bi nary { 1 0 1 0 1 0 1 1 )
E8{ 0 1 0 0 0 0 }
Physi cs 0 0 1 1 0 0 0 }
V2 V2

{

2 2
Bit NKS CA Pascal E8 |¢'ﬁ,l:l,il:l| |¢(ﬁ,ﬂ,iﬂ|

_2012

55Cs [Xe]6s?

-6-4-20 2 4 6

FI i pped
Cctonion triads-fPi =1 Sign mask=2 Hex=16 L fp_sm:5 Flattened triad/mask bits
{{1, 2, 3}, {1, 5, 4}, {1, 7, 6}, {1, 3, 2, 5, 4, 7, 6}
{2, 4, 6}, {2, 7, 5}, {3, 4, 7}, {3, 5, 6}} {0, 1, 1, 0, 1, 0, O}
Coxeter (Cyan)
Fano plane Fano cukbe 01 1 2 3 4 5 6

7

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

-3 -1 1 6 -7 -4 5

2 -1 -1 7 6 -5 -4

5 -6 -7 -1 -1 2 3

-4 7 -6 1 -1 3 -2

7 4 5 -2 -3 -1 -1

-6 -5 4 -3 2 1 -1
mul tiplication table

~NOoO o~ WwN

Not Fli pped
Cctonion triads-fPi =2 Sign mask=2 Hex=15 L fp_sm8 Flattened triad/mask bits
{{1, 3, 2}, {1, 4, 5}, {1, 7, 6}, (1, 3, 2, 4, 5, 7, 6}
{2, 4, 7}, {2, 6, 5}, {3, 4, 6}, {3, 5, 7}} {1, 0, 1, 0, 1, O, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 -3 2 5 -4 -7 6
3 -1 -1 7 -6 5 -4
-21 -1 6 7 -4 -5
-5 -7 -6 -1 1 3 2
4 6 -7 -1 -1 -2 3
7 -5 4 -3 2 -1 -1
-6 4 5 -2 -3 1 -1
mul tiplication table

&

Fo9

~No ok wdN
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41 v¢ % Ref. Synbols: 2C 3D
W L v ]
Root{ -1 -1 -2 -1 -1 -1 0 0 } Exp. m 1. x10718 mev
Oapccssgg . 5
Weight{ 1 -1 0 1 -1 0 10 } Theo. m 1.72318 x 10
011001001, .
Hei ght= 8 Exp. ¢ ?s
Bi nary { 1 1 0 0 0 1 0 0 1
E8{ -1 0 0 0 -1 0 0 0 }
Physi cs -1 0 0 0 -1 0 0 0 }

{

Bit NKS CA Pascal E8

7
ﬁ [Wra 2 42 Vg 349

Fl i pped
Cctonion triads-fPi =1 Sign mask=3 Hex=5D L fp_sm5 Flattened triad/mask bits
{1, 3, 2}, {1, 4, 5}, {1, 7, 6}, (1, 2, 3, 4, 5, 7, 6}
{2, 6, 4}, {2, 7, 5}, {3, 4, 7}, {3, 6, 5}} {1, 0, 1, 1, 1, 0, 1}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7
1 1 -1 -3 2 5 -4 -7 6
@ 2 3 -1 -1 -6 -7 4 5
3 -21 -1 7 -6 5 -4
o 4 -5 6 -7 -1 1 -2 3
@l CP 5 4 7 6 -1 -1 -3 -2
\ @ J 6 7 -4 -5 2 3 -1 -1
\®/ 7 6 -5 4 -3 2 1 -1
@ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =2 Sign mask=3 Hex=5E L fp_sm:8 Fl attened triad/mask bits
{{1, 2, 3}, {1, 5, 4}, {1, 7, 6}, (1, 2, 3, 5, 4, 7, 6}
(2, 7, 43, {2, 6, 5}, {3, 4, 6}, {3, 7, 5}} {0, 1, 1, 1, 1, 0, 1}
Hof f manSi ngl et on (Yel | ow)

Fano plane

Fano cube 01 12 2 3 4 5 6 7
] 1 -1 3 -2 -5 4 -7 6
-3 -1 1 -7 -6 5 4

2 -1 -1 6 -7 -4 5

5 7 -6 -1 -1 3 -2

-4 6 7 1 -1 -2 -3

7 -5 4 -3 2 -1 -1

-6 -4 -5 2 3 1 -1

mul tiplication table

~No o~ wdN
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203 e ° Ref. Synbols: 2C 3D
Ym L A A
0aDCCSS Root { 0 1111 1 0O0 Exp. m 0.51099892 MV
008001032 Wight{ -1 1 000 -1 01 } Theo. m 0. 510999
2 Height= 6 Exp. T ?2s
Bi nary { 0 1 1 1 0 1 0 1 1
E8{ 0 1 0 0 1 0 0 0 }
Physi cs 0 1 0 0 1 0 0 0 1
{
4 2
Bit NKS CA Pascal ES8 _ |Wra,1,21]
. 4
T —
— 31Ga [Ar ]4523d104p! 3
—l".—
—'-l-'_l= -1
—_—r -4
—4-20 2 4
Fl i pped
Cctonion triads-fPi =1 Sign mask=3 Hex=25 L fp_sm5 Flattened triad/mask bits
{{1, 3, 23}, {1, 4, 5}, {1, 7, 6}, {1, 2, 3, 4, 5, 7, 6}
{2, 4, 6}, {2, 5, 7}, {3, 7, 4}, {3, 5, 6}} {1, 0, 1, 0, 0, 1, 0O}
Coxeter (Cyan)
Fano plane Fanc cukbe 01 1 2 3 4 5 6 7
] 1 -1 -3 2 5 -4 -7 6
@ 2 3 -1 -1 6 7 -4 -5
3 -2 1 -1 -7 6 -5 4
Ty 4 -5 -6 7 -1 1 2 -3
(;5. C? 5 4 -7 -6 -1 -1 3 2
@ 6 7 4 5 -2 -3 -1 -1
\®__/ 7 -6 5 -4 3 -2 1 -1
@ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =2 Sign mask=3 Hex=26 L fp_sm8 Flattened triad/mask bits
{1, 2, 33}, {1, 5, 43, {1, 7, 6}, {1, 2, 3,5, 4, 7, 6}
{2, 4, 7}, {2, 5, 6}, {3, 6, 4}, (3,5, 7}} {0, 1, 1, 0, 0, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 1 -1 3 -2 -5 4 -7 6
@ 2 -3 -11 7 6 -5 -4
3 2 -1 -1 -6 7 4 -5
1 4 5 -7 6 -1 -1 -3 2
g @ 5 -4 -6 -7 1 -1 2 3
@ f 6 7 5 -4 3 -2 -1 -1
7 -6 4 5 -2 -3 1 -1

mul tiplication table
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48 e 9 Ref. Synbols: 2C 3D
ym R yAN N

0apccssgg Root{ 0 001 1 100} Exp. m  0.51099892 MV
000001101, éight{ -11.01 -100 0 3 Theo. m 0.510999

Hei ght: 4 Exp T 2 s
Bi nary { 1 0 1 0 0 0 0 1 )
Physi cs -1 0 0 0 1 0 0 0 )

{

2 2
Bit NKS CA Pascal E8 |*+'5r3,1,ilil| |ﬁ'5r3,1,ilil|

=
—
— —
R ===
FI i pped
Cctonion triads-fPi =1 Sign mask=4 Hex=3B L fp_sm5 Flattened triad/mask bits
{{1, 3, 2}, {1, 5, 4}, {1, 6, 7}, {1, 2, 3, 5, 4, 6, 7}
{2, 6, 4}, {2, 7, 5}, {3, 7, 4}, {3, 5, 6}} {1, 1, 0, 1, 1, 1, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 -3 2 -5 4 7 -6
3 -1 -1 -6 -7 4 5
-2 1 -1 -7 6 -5 4
6 7 -1 -1 -2 -3
-4 7 -6 1 -1 3 -2
-7 -4 5 2 -3 -1 1
6 -5 -4 3 2 -1 -1
mul tiplication table

&
T

~No o~ wN
(6]

Not Fli pped
Cctonion triads-fPi =2 Sign mask=4 Hex=38 L fp_sm8 Flattened triad/mask bits
{1, 2, 33}, {1, 4, 5}, {1, 6, 7}, {1, 2, 3, 4, 5, 6, 7}
{2, 7, 4}, {2, 6, 5}, {3, 6, 4}, {3, 5, 7}} {0, 0,0, 1,1, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fano cube 01 1 2 3 4 5 7

6
1 -1 3 -2 5 -4 7

-3 -1 1 -7 -6 5 4
2 -1 -1 -6 7 4
-5 7 6 -1 1 -3 -2
4 6 -7 -1 -1 -2 3
-7 -5 -4 3 2 -1 1
6 -4 5 2 -3 -1 -1
mul tiplication table

~No ok, wbN
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196 ve 9 Ref. Synbols: 2C 3D
wn R v

2]

Root{ -1 0 -1 -1 -1 -1 0 0 } Exp. m 1. x107%® Mev
Oapccssgg . =

Wight{ 1 -1 0 0 O -1 11} Theo. m 1.72318 x 10
011001101, .

Height= 6 Exp. t ?s
Bi nary { 1 0 0 1 1 0 1 1 1

E8{ 0 1 0 0 -1 0 0 0 }

Physi cs 0 1 0 0 -1 0 0 0 }

{

7
Wa 1 +1] a1 +1]°

ata—

Bit NKS CA Pascal E8

FI i pped
Cctonion triads-fPi =1 Sign mask=4 Hex=43 L fp_sm5 Flattened triad/mask bits
{{1, 3, 2}, {1, 5, 4}, {1, 6, 7}, {1, 2, 3, 5, 4, 6, 7}
{2, 4, 6}, {2, 5, 7}, {3, 4, 7}, {3, 6, 5}} {1, 1, 0, 0, 0, O, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 -3 2 -5 4 7 -6
3 -1 -1 6 7 -4 -5
-2 1 -1 7 -6 5 -4
-6 -7 -1 -1 2 3
-4 -7 6 1 -1 -3 2
-7 4 -5 -2 3 -1 1
6 5 4 -3 -2 -1 -1
mul tiplication table

@

Yo?
@ \\®../ (;D

~No o~ wN
(6]

Not Fli pped
Cctonion triads-fPi =2 Sign mask=4 Hex=40 L fp_sm8 Flattened triad/mask bits
{1, 2, 33}, {1, 4, 5}, {1, 6, 7}, {1, 2, 3, 4, 5, 6, 7}
{2, 4, 7}, {2, 5, 6}, {3, 4, 6}, {3, 7, 5}} {0, 0, 0, 0, 0, 0, 1}
Hof f manSi ngl et on (Yel | ow)

Fanc plane Fano cube 01 1 2 3 4 5 6 7

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

2 -1 -1 6 -7 -4 5

-5 -7 -6 -1 1 3 2
4 -6 7 -1 -1 2 -3
-7 5 4 -3 -2 -1 1
6 4 -5 -2 3 -1 -1
mul tiplication table

~No ok, wbN
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72 ve 91 Ref. Synbols: 2C 3D
w L A a
Root{ 0 00 O 110 0} Exp. m 1. x10°%® mev
Oapccssgg . 5
Weight{ -1 11 -1 0000 } Theo. m 1.72318 x 10
001000001, .
Height= 3 Exp. t ?s
Bi nary { 0 1 0 0 0 1 0 1 }
E8{ 0 0 -1 0 0 0 0 }
Physi cs 0 0 - L 1 0 0 0 )
V2 V2

{

Bit NKS CA Pascal E8

i

d
Jlllaj

-3-3-10 12 3

FI i pped
Cctonion triads-fPi =2 Sign mask=1 Hex=0C L fp_sm-8 Fl attened triad/mask bits
({1, 2, 3}, {1, 4, 5}, {1, 7, 6}, {1, 3, 2, 4,5, 7, 6}
{2, 7, 43, {2, 5, 6}, {3, 4 6}, {3, 5 7}} {0, 0, 1,1, 0,0, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

2 -3 -1 1 -7 6 -5 4
3 2 -1 -1 6 7 -4 -5
Yo 4 -5 7 -6 -1 1 3 -2
Q @ 5 4 -6 -7 -1 -1 2 3
\ @ 6 7 5 4 -3 -2 -1 -1
S 7 -6 -4 5 2 -3 1 -1
@ ‘® mul tiplication table
Not Fli pped
Cctonion triads-fPi =1 Sign mask=1 Hex=0F L fp_sm5 Fl attened triad/mask bits
{{1, 3, 2}, {1, 5, 4}, {1, 7, 63}, {1, 3, 2, 5, 4, 7, 6}
{2, 6, 4}, {2, 5, 7}, {3, 4, 7}, {3, 5, 6}} {1, 1, 1, 1, 0, 0, 0}
Coxeter (Cyan)

Fanoc plane Fane cube 01 1 2 3 4 5 6 7

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

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

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

T 4 5 6 -7 -1 -1 -2 3

g ® 5 4 -7 -6 1 -1 3 2

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

' 7 -6 5 4 -3 -2 1 -1

mul tiplication table



74 &% Ref. Symbols: 2C 3D
ya L "
Dapcess Root{ -1 -1 -2 -2 -2
018000082 Wight{ 1 0 -1 0 0
2 Height-= 10

Bi nary { 0 0 1 1

E8{ 0 0 0 -1
Physi cs 0 L -

( Va2 V2
Bit NKS CA Pascal E8

Fl i pped

Cctonion triads-fPi =2
({1, 2, 3},

(2, 4, 73,

Hof f manSi ngl et on

Fano plane

Not Fli pped

Cctonion triads-fPi =1 Sign mask=1 Hex=77 L fp_sm5

{{1, 3, 23,
{2, 4, 6},

Fano plane

&

Yo%
@ \@../ (;D

60Nd [ Xe ] 6s24f 4

-0-4-20 2 4 6§

{1, 4, 53,
{2, 6, 5},

{1, 7, 6},
{3, 6, 4},

Fano cube

{1, 5, 4}, (1, 7, 6},
{2, 7, 5}, {8, 7, 4},
Coxeter (Cyan)

Fano cube

-1
0

Si gn mask=1 Hex=74 L fp_sm-8

(Yel | ow)

Fano.nb | 11

00 } Exp. m 0.51099892 MeV
10} Theo. m 0. 510999
Exp. t ?s
1 0 0 0 }
-1 0 0 0 }
-1 0 0 0 }

7
[Wra 3 +1]

a=la—

—a0d

_ju 9

Flattened triad/mask bits

{1, 3, 2, 4, 5, 7, 6}
{3, 7, 53} {0, 0, 1, 0, 1, 1, 1}
01 12 2 3 4 5 6 7
1 -1 3 -2 5 -4 -7 6
2 -3 -11 7 -6 5 -4
3 2 -1 -1 -6 -7 4 5
4 -5 -7 6 -1 1 -3 2
5 4 6 7 -1 -1 -2 -3
6 7 -5 -4 3 2 -1 -1
7 -6 4 -5 -2 3 1 -1
mul tiplication table

Flattened triad/mask bits

{1, 3, 2, 5, 4, 7, 6}
{3, 6, 5}} {1, 1, 1, 0, 1, 1, 1}
01 1 2 3 4 5 6 7
1 -1 -3 2 -5 4 -7 6
2 3 -1 -1 6 -7 -4 5
3 -2 1 -1 -7 -6 5 4
4 5 -6 7 -1 -1 2 -3
5 -4 7 6 1 -1 -3 -2
6 7 4 -5 -2 3 -1 -1
7 -6 -5 -4 3 2 1 -1

mul tiplication table



12 | Fano.nb

3D

65 e ! Ref. Synbols: 2C
yi R g
0apccss Root{ -1 -1 -2 -2 -1 -1 00 } Exp. m 0.51099892 MeV
018000182 Wight{ 1 -1 1 -1 0 0 10 } Theo. m 0. 510999
2 Height= 9 Exp. T 5 s
Bi nary { 0 1 0 1 0 1 0 0
E8{ 0 0 -1 0 -1 0 0 0
Physi cs 0 o ot 1 0 0 0
[ NEY NeY
2 2
+
Bit NKS CA Pascal ES8 |¢’6,D,iﬂ| |¢'ﬁ,ﬂ,_ﬂ|
_2012

-6-4-20 2 4 6

Fl i pped
Cctonion triads-fPi =2 Sign mask=2 Hex=6A L fp_sm8 Flattened triad/mask bits
{{1, 2, 3}, {1, 5, 4}, {1, 6, 7}, {1, 3, 2, 5, 4, 6, 7}
{2, 7, 4}, {2, 5, 6}, {3, 6, 4}, {3, 7, 5}} {0, 1, 0, 1, 0, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fame sube 01 1 2 3 4 5 6 7
1 -1 3 -2 -5 4 7 -6
@ 2 -3 -1 1 -7 6 -5 4
3 2 -1 -1 -6 -7 4 5
T 4 5 7 6 -1 -1 -3 -2
@ ® 5 -4 -6 7 1 -1 2 -3
@ ] 6 -7 5 -4 3 -2 -1 1
7 6 -4 -5 2 3 -1 -1

mul tiplication table

Not Fli pped
Cctonion triads-fPi =1 Sign mask=2 Hex=69 L fp_sm5 Fl attened triad/mask bits
{1, 3, 23}, {1, 4, 5}, {1, 6, 7}, (1, 3, 2, 4, 5, 6, 7}
{2, 6, 4}, {2, 5, 7}, {3, 7, 4}, {3, 6, 5}} {1, 0, 0, 1, 0, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -3 2 5 -4 7 -6
@ 2 3 -1 -1 -6 7 4 -5
3 -2 1 -1 -7 -6 5 4
Ty 4 -5 6 7 -1 1 -2 -3
(;5 ® 5 4 -7 6 -1 -1 -3 2
| @ r 6 -7 -4 -5 2 3 -1 1
7 6 5 -4 3 -2 -1 -1

mul tiplication table




Fano.nb | 13

81 ve® Ref. Symbols: 2C 3D
w R A A
Root{ 0 0 0 00 10 0 Exp. m 1. x10°%® mev
Oapccssgg . 5
001000101, eight{ -1.2 -1 0 0 0 0 0 }  Theo. m 1.72318 x 10
2 .
Hei ght= 2 Exp. <t ?s
Bi nary { 0 0 1 0 0 1 1 0 }
E8{ 0 0 0 -1 1 0 0 0 }
Physi cs 0 L - 0 0 1
( V2 V2
ozl gy g agl?
Bit NKS CA Pascal E8 == 2.0.+0

5

1l y>
=

FI i pped

Cctonion triads-fPi =2 Sign mask=2 Hex=12 L fp_sm-8 Fl attened triad/mask bits
({1, 2, 3}, {1, 5, 4}, {1, 6, 7}, {1, 3, 2,5 4,6, 7}
{2, 4, 73, {2, 6, 5}, {3, 4, 6}, {3, 5 7}} {0, 1, 0, 0,1, 0, 0}

Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

2 -3 -1 1 7 -6 5 -4
3 2 -1 -1 6 7 -4 -5
Ty 4 5 -7 -6 -1 -1 3 2
O
@ 6 -7 -5 4 -3 2 -1 1
\®__,/ 7 6 4 5 -2 -3 -1 -1
@ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =1 Sign mask=2 Hex=11 L fp_sm5 Fl attened triad/mask bits
{{1, 3, 2}, {1, 4, 5}, {1, 6, 7}, {1, 3, 2, 4, 5, 6, 7}
{2, 4, 6}, {2, 7, 5}, {3, 4, 7}, {3, 5, 6}} {1, 0, 0, 0, 1, O, 0O}
Coxeter (Cyan)
Fano plane Fano cube 0,1 1 2 3 4 5 6 7

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

3 -1 -1 6 -7 -4 5

-2 1 -1 7 6 -5 -4

-6 -7 -1 1 2 3

4 7 -6 -1 -1 3 -2

-7 4 5 -2 -3 -1 1

6 -5 4 -3 2 -1 -1
mul tiplication table

~NOoO o~ WwN
[
(6]




14

Fano.nb

54 & % Ref. Synbols: 2C 3D
Yot \V/ ©
0apccssgg Root{ 0 -1 -1 -1 -1-10 0 j Exp. m 0.51099892 MeV
010001001, Velght{ 1 -1.0 0 0 1 0 -1} Theo. m 0. 510999
Hei ght: 6 Exp T 2 s
Bi nary { 1 0 0 0 1 0 1 0 )
Physi cs 0 -1 0 0 1 0 0 0 )

{

Bit NKS CA Pascal E8

31Ga [Ar ]4523d104p? 3

E -2

5 -4

Fl i pped
Cctonion triads-fPi =2 Sign mask=3 Hex=59 L fp_sm8 Flattened triad/mask bits
{{1, 3, 2}, {1, 4, 5}, {1, 6, 7}, {1, 2, 3, 4, 5, 6, 7}
{2, 7, 43, {2, 6, 5}, {3, 4, 6}, {3, 7, 5}} {1, 0, 0, 1, 1, O, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube O-1 1 2 3 4 5 6 7

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

mul tiplication table

~N o ok wN

Not Fli pped
Cctonion triads-fPi =1 Sign mask=3 Hex=5A L fp_sm5 Fl attened triad/mask bits
({1, 2, 3}, {1, 5, 4}, {1, 6, 73, {1, 2, 3,5 4,6, 7}
{2, 6, 4}, {2, 7, 5}, {3, 4, 7}, {38, 6, 5}} {0, 1, 0,1, 1,0, 1}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 7

6
1 -1 3 -2 -5 4 7
2 -3 -11 -6 -7 4 5
3 2 -1 -1 7 -6 5
4 5 6 -7 -1 -1 -2 3
5 -4 7 6 1 -1 -3 -2
6 -7 -4 -5 2 3 -1 1
7 6 -5 4 -3 2 -1 -1
mul tiplication table




Fano.nb | 15

216  ve 9 Ref. Symbols: 2C 3D
W L A
Root{ 1 12 1 11 0 0 } Exp. m 1. x107%® Mev
Oapccssgg .
Wight{ -1 10 -110 -10 1} Theo. m 1.72318 x 1077
001001001, .
Height= 8 Exp. <t ?s
Bi nary { 0 0 1 1 1 0 1 1 }
E8 1 0 0 0 1 0 0 0 }
Physi cs 1 0 0 0 1 0 0 0 }
{
Va2’ g 5 aqf?
Bit NKS CA Pascal E8 sy — q4.2,x2

-6-4-20 2 4 6

Fl i pped
Cctonion triads-fPi =2 Sign mask=3 Hex=21 L fp_sm8 Flattened triad/mask bits
({1, 3, 2}, {1, 4, 5}, {1, 6, 7}, {1, 2, 3, 4, 5,6, 7}
{2, 4, 7}, {2, 5, 6}, {3, 6, 4}, {3, 5, 71} {1, 0, 0, 0, 0, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fame sube 01 1 2 3 4 5 6 7
1 -1 -3 2 5 -4 7 -6
@ 2 3 -1 -1 7 6 -5 -4
3 -2 1 -1 -6 7 4 -5
Ty 4 -5 -7 6 -1 1 -3 2
@l @ 5 4 -6 -7 -1 -1 2 3
@ 6 -7 5 -4 3 -2 -1 1
7 6 4 5 -2 -3 -1 -1

mul tiplication table

Not Fli pped
Cctonion triads-fPi =1 Sign mask=3 Hex=22 L fp_sm:5 Fl attened triad/mask bits
{{1, 2, 3}, {1, 5, 4}, {1, 6, 7}, (1, 2, 3, 5, 4, 6, 7}
{2, 4, 6}, {2, 5, 7}, {3, 7, 4}, {3, 5 6}} {0, 1, 0, 0, O, 1, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 3 -2 -5 4 7 -6
@ 2 -3 -1 1 6 7 -4 -5
3 2 -1 -1 -7 6 -5 4
T 4 5 -6 7 -1 -1 2 -3
g @ 5 -4 -7 -6 1 -1 3 2
@ r 6 -7 4 5 -2 -3 -1 1
7 6 5 -4 3 -2 -1 -1

mul tiplication table




16 | Fano.nb

61 ve® Ref. Symbols: 2C 3D
vir R A A
Root{ 1 01111 0 0 } Exp. m 1. x107%® Mev
Oapccssgg . 5
Vight{ -1 1 0001 -1 -1} Theo. m 1.72318 x 10
001001101, .
Height= 6 Exp. t ?s
Bi nary { 0 1 1 0 0 1 0 0 1
E8{ 0 -1 0 0 1 0 0 0 }
Physi cs 0 -1 0 0 1 0 0 0 }

{

7
[Wra 1 +1]

ata—

Bit NKS CA Pascal E8

BAs [Ar 14523d104p° |

-2
-4

Fl i pped
Cctonion triads-fPi =2 Sign mask=4 Hex=3F L fp_sm:8 Fl attened triad/mask bits
{{1, 3, 23, {1, 5, 4}, (1, 7, 6}, {1, 2, 3,5 4,7, 6}
{2, 7, 4}, {2, 6, 5}, {3, 6, 4}, {3, 5 7}} {1, 1, 1, 1, 1, 1, O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

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

2 3 -1 -1 -7 -6 5 4
3 -2 1 -1 -6 7 4 -5
o 4 5 7 6 -1 -1 -3 -2
@l CP 5 -4 6 -7 1 -1 -2 3
@ 6 7 -5 -4 3 2 -1 -1
\@_/ 7 -6 -4 5 2 -3 1 -1
@ (:D mul tiplication table
Not Fli pped
Cctonion triads-fPi =1 Sign mask=4 Hex=3C L fp_sm5 Flattened triad/mask bits
{{1, 2, 3}, {1, 4, 53}, {1, 7, 6}, (1, 2, 3, 4, 5, 7, 6}
(2, 6, 4}, {2, 7, 5}, {3, 7, 4}, {3, 5, 6}} (0, 0, 1, 1, 1, 1, 0}
Coxeter (Cyan)
Fano plane Fano cukbe O-1 1 2 3 4 5 6

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

-3 -1 1 -6 -7 4 5
2 -1 -1 -7 6 -5 4
-5 6 7 -1 1 -2 -3
4 7 -6 -1 -1 3 -2
7 -4 5 2 -3 -1 -1
-6 -5 -4 3 2 1 -1
mul tiplication table

~No ok wN




209 €0 Ref. Symbols: 2C 3D
ym R g
Oapccssgg Root{ 0 0 0 -1 -1 -100} Exp. m
010001101, “eight( 1 -10 -1 1 0 00 ) Theo. m
Height= 4 Exp. T

Bi nary { 0 1 0 1 1 1

E8{ 1 0 0 0 1 0
Physi cs 1 0 0 0 1 0

{

2

Bit NKS CA Pascal E8 |I1"5{3,1,i|:|| |I1"5r3,1,i

.:I[I””

Fl i pped
Cctonion triads-fPi =2 Sign mask=4 Hex=47 L fp_sm8
{{1, 3, 2}, {1, 5, 43}, {1, 7, 6},
{2, 4, 7}, {2, 5, 6}, {3, 4, 6}, {3, 7, 5}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4
1 -1 -3 2 -5
@ 2 3 -1 -1 7
3 -2 1 -1 6
Ty 4 5 -7 -6 -1
@l C? 5 -4 -6 7 1
| @ 6 7 5 4 -3
S 7 -6 4 -5 -2
@ ‘® (:D mul tiplication
Not Fli pped
Cctonion triads-fPi =1 Sign mask=4 Hex=44 L fp_sm5
({1, 2, 3}, {1, 4, 5}, {1, 7, 6},
(2, 4, 6}, {2, 5, 7}, {3, 4, 7}, {3, 6, 5}}
Coxet er (Cyan)
Fanc plane Fano cube 01 1 2 3 4
1 -1 3 -2 5
@ 2 -3 -1 1 6
3 2 -1 -1 7
1 4 -5 -6 -7 -1
g @ 5 4 -7 6 -1
| CD J 6 7 4 -5 -2
A 7 -6 5 4 -3

mul tiplication

Fano.nb | 17

0.51099892 MeV

0.510999
?s
1 0 }
0 0 1
0 0 }
2
0|

Flattened triad/mask bits

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

5 6 7

4 -7 6

6 -5 -4

-7 -4 5

-1 3 2

-1 2 -3

-2 -1 -1

3 1 -1

tabl e

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

5 6 7
-4 -7 6
7 -4 -5
-6 5 -4
1 2 3
-1 -3 2
3 -1 -1
-2 1 -1
tabl e



18 | Fano.nb

109 v,° Ref. Synbols: 2C 3D
et v (%
0apcess Root{ -1 -1 -1 -1 -1 -1 -1 -1} Exp. m 1. x107%® Mev
PeeSS99  weight{ -1 0 0 0 1 0 -1 -1 } Theo. m 8.38312 x 10-10
011000010, .
Height= 9 Exp. ¢ ?s
Bi nary { 1 0 1 1 1 0 0 0 1
1 1 1 1 1 1 1 1
E8{ 2 "2 2 2 2 "2 "2 "2 J
. 1 1 1 1 N3
Phy{sms > -5 0 e > - 0 0 1
Wsietl’ s g o
Bit NKS CA Pascal E8 ] 2l 51,1

4
51Sh [Kr 15524d105p3 2
0

-2
-4
-
Fl i pped
Cctonion triads-fPi =3 Sign mask=1 Hex=7B R fp_sm:4
{1, 3, 2}, {1, 6, 4}, {1, 5, 7},
(2, 5, 4}, {2, 7, 6}, {3, 7, 4}, {3, 6, 5}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4
1 -1 -3 2 -6
@ 2 3 -1 -1 -5
3 -2 1 -1 -7
T 4 6 5 7 -1
@l CP 5 -7 -4 6 2
@ 6 -4 7 -5 1
\®/ 7 5 -6 -4 3
@ CD mul tiplication
Not Fli pped
Cctonion triads-fPi =5 Sign mask=1 Hex=72 R fp_sm7
{1, 2, 33, {1, 7, 4}, {1, 5, 6},
{2, 4, 5}, {2, 7, 6}, {3, 6, 4}, {3, 7, 5}}
Coxeter (Cyan)

Fano cube

01 1 2 3 4
1 -1 3 -2 -7
-3 -1 1 5
2 -1 -1 -6
7 -5 6 -1
-6 4 7 -2
5 7 -4 3
-4 -6 -5 1
mul tiplication

Fano plane

@

P89

~No o, wN

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

5 6 7
7 4 -5
4 -7 6
-6 5 4
-2 -1 -3
-1 -3 1
3 -1 -2
-1 2 -1
tabl e

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

5 6 7
6 -5 4
-4 -7 6
-7 4 5
2 -3 -1
-1 1 -3
-1 -1 -2
3 2 -1
tabl e



Fano.nb | 19

244 Y Ref. Synbols: ZEA 3D

a=la—

a=la—

Yd L A
Dancess Root{ 2 2 33 2 111} Exp m 105. 658369 MeV
PECSSAY  \ight{ 1 -1 01 -1 00 1 } Theo. m 105. 038
000000010, ) "
Hei ght = 16 Exp. 2.19704x10°° s
Bi nary { 0 1 1 1 0 1 1 1 1
1 1 1 1 1 1 1 1
B8 { 2 2 2 2 2 2 2 2 }
. 1 1 1 1 V3
Phy{sncs 2 > 0 E 7 - 0 0 }
2 2
Bit NKS CA Pascal E8 |I+'5r53+2| |ﬁ'5'53+2|

91pg [Rn]7s25f 26d1 .

-5 0 i
Fl i pped
Cctonion triads-fPi =3 Sign mask=1 Hex=03 R fp_sm-4 Flattened triad/mask bits
{{1, 3, 2}, {1, 6, 4}, {1, 5, 73}, {1, 2, 3, 6, 4, 5, 7}
{2, 4, 5}, {2, 6, 7}, {3, 4, 7}, {3, 5, 6}} {1, 1, 0, 0, 0, 0O, 0O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube O-1 1 2 3 4 5 6 7
1 -1 -3 2 -6 7 4 -5
@ 2 3 -1 -1 5 -4 7 -6
3 -2 1 -1 7 6 -5 -4
Ty 4 6 -5 -7 -1 2 -1 3
QD’ C? 5 -7 4 -6 -2 -1 3 1
@ 6 -4 -7 5 1 -3 -1 2
7 5 6 4 -3 -1 -2 -1

mul tiplication table

Not Fli pped
Cctonion triads-fPi =5 Sign mask=1 Hex=0A R fp_sm:7 Fl attened triad/mask bits
({1, 2, 33, {1, 7, 4}, {1, 5, 6}, {1, 2, 3,7, 4,5 6}
{2, 5, 4}, {2, 6, 7}, {3, 4, 6}, {3, 5 7}} {0, 1, 0, 1, 0, 0, O}
Coxeter (Cyan)

Fano plane Fano cube 01 1 2 3 4 5 6 7

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

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

2 -1 -1 6 7 -4 -5

7 5 -6 -1 -2 3 -1
-6 -4 -7 2 -1 1 3
5 -7 4 -3 -1 -1 2
-4 6 5 1 -3 -2 -1
mul tiplication table

Te%
@ O @

~No o wN




20 | Fano.nb

50

129 v,° Ref. Synbols: 2C 3D
w R V 9
Root{ -2 -1 -2 -1 -1 -1 -1 -1 } Exp. m 1. x10°%® mev
Oapccssgg . 1o
011000110, eight{ -1-0 0 1 0 -1 0 0 } Theo. m 8. 38312 x 10
2 Height= 11 Exp. t ?s
Bi nary { 0 1 1 1 1 0 0 0 1
1 1 1 1 1 1 1 1
E8{ 3 2 2 2 2 ~3 3 ~3 }
. 1 1 1 1 V3
Phy{sms -5 > 0 e > - 0 0 1
2
Bit NKS CA Pascal E8 |¢'4,3,ﬂ|
Y —

FI i pped

Cctonion triads-fPi =3 Sign mask=2 Hex=65 R fp_sm:4

66Dy [Xe]6s24f 10

-6-4-20 2 4 6

Flattened triad/mask bits

{1, 3, 2}, {1, 4, 63}, {1, 7, 5}, {1, 2, 3, 4, 6, 7, 5}
{2, 4, 53}, {2, 6, 7}, {3, 7, 4}, {3, 6, 5}} {1, 0, 1, 0, O, 1, 1}
Hof f manSi ngl et on (Yel | ow)

Fano cube

01 1 2 3 4 5 6 7

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

mul tiplication table

Not Fli pped
Cctonion triads-fPi =5 Sign mask=2 Hex=6C R fp_sm:7 Flattened triad/mask bits
{{1, 2, 3}, {1, 4, 7}, {1, 6, 5}, {1, 2, 3, 4, 7, 6, 5}
{2, 5, 4}, {2, 6, 7}, {3, 6, 4}, {3, 7, 5}} {0, 0, 1, 1, O, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 3 -2 7 -6 5 -4
@ 2 -3 -1 1 -5 4 7 -6
3 2 -1 -1 -6 -7 4 5
Ty 4 -7 5 6 -1 -2 -3 1
g @ 5 6 -4 7 2 -1 -1 -3
@ J 6 -5 -7 -4 3 1 -1 2
: 7 4 6 -5 -1 3 -2 -1

mul tiplication table



Fano.nb | 21

2 1 f. l's: 2C 3D
38 Mo Re Synbol s A 3

Yi A
0apcess Root{ 3 2 4321 1 1} Exp. m 105. 658369 MeV
PECSSO8  \wight{ 1 -1 000 1 -1 0 } Theo. m 105. 038
000000110, . 6
Hei ght = 18 Exp. t© 2.19704 x10°° s
Bi nary { 1 0 1 1 0 1 1 1 1
1 1 1 1 1 1 1 1
B8 2 "2 2 2 2 2 2 2 )
- 1 1 1 1 V3
Phy{sncs 7 -5 0 s -5 - 0 0 }
2
+
Bit NKS CA Pascal E8 |ﬁ'5’5,3,_lil|
—_an —
100Fm(Rn| 7875 12 ! |
0
- l -2 ‘“‘;J
— 4k ]/"
_ju 1
FI i pped
Cctonion triads-fPi =3 Sign mask=2 Hex=1D R fp_sm-4 Flattened triad/mask bits
({1, 3, 2}, {1, 4, 63}, {1, 7, 5}, {1, 2, 3, 4, 6, 7, 5}
{2, 5, 4}, {2, 7, 6}, {3, 4, 7}, {3, 5, 6}} {1, 0, 1, 1, 1, O, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6

7
1 -1 -3 2 6 -7 -45
3 -1 -1 -5 4 -7 6

&

Yo%
@ \\®../ @

2

3 -21 -1 7 6 -5 -4

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

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

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

7 -5 -6 4 -3 1 2 -1
mul tiplication table

Not Fli pped
Cctonion triads-fPi =5 Si gn mask=2 Hex=14 R fp_sm:? Flattened triad/mask bits
{1, 2, 33, {1, 4, 7}, {1, 6, 5}, {1, 2, 3, 4, 7, 6, 5}
{2, 4, 5}, {2, 7, 6}, {3, 4, 6}, {3, 5, 7}} {0, 0, 1, 0, 1, O, 0O}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 3 -2 7 -6 5 -4
@ 2 -3 -1 1 5 -4 -7 6
3 2 -1 -1 6 7 -4 -5
T 4 -7 -5 -6 -1 2 3 1
g @ 5 6 4 -7 -2 -1 -1 3
@ I 6 -5 7 4 -3 1 -1 -2
7 4 -6 5 -1 -3 2 -1

mul tiplication table



22 | Fano.nb

95 v 0 Ref. Synbols: 2Ce. 3D
L v <

Wi
Oapccss Root{ -2 -1-2-2-2-1-1-1} Ep m 1. x10°18 pev
012001028 Wight{ -1 1 -1 0 1 -1 0 O } Theo. m 8.38312 x 10710
2 Height- 13 Exp. t 5 s
Bi nary { 1 1 1 0 1 0 0 0 1
1 1 1 1 1 1 1 1
B8 { 2 £ 2 -3 2 -3 3 -3 }
Physi cs L L % 0 L SpEl 0 0 }

{

7
W5 2 +7]

A=

Bit NKS CA Pascal E8

FI i pped
Cctonion triads-fPi =3 Sign mask=3 Hex=56 R fp_sm:4 Fl attened triad/mask bits
({1, 2, 3}, {1, 6, 4}, {1, 7, 5}, {1, 3, 2, 6, 4, 7, 5}
{2, 4, 5}, {2, 7, 6}, {3, 4, 7}, {3, 6, 5}} {0, 1, 1, 0,1, 0, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6

7

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

-3 -1 1 5 -4 -7 6

2 -1 -1 7 -6 5 -4

6 -5 -7 -1 2 -1 3

7 4 6 -2 -1 -3 -1

-4 7 -5 1 3 -1 -2

-5 -6 4 -3 1 2 -1
mul tiplication table

~No o, wN

Not Fli pped
Cctonion triads-fPi =5 Sign mask=3 Hex=5F R fp_sm:7 Flattened triad/mask bits
{{1, 3, 2}, {1, 7, 4}, {1, 6, 5}, {1, 3, 2, 7, 4, 6, 5}
{2, 5, 4}, {2, 7, 6}, {3, 4, 6}, {3, 7, 5}} (1, 1, 1, 1, 1, 0, 1}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6

7
1 -1 -3 2 -7 -6 5 4
3 -1 -1 -5 4 -7 6
-2 1 -1 6 -7 -4 5
7 5 -6 -1 -2 3 -1
6 -4 7 2 -1 -1 -3
-5 7 4 -3 1 -1 -2
-4 -6 -5 1 3 2 -1
mul tiplication table

)

T

~No o~ wN




--0
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233 4 - Ref. Symbols: 2C A 3D
ym b A A
Dancess Root{ 2 2 3 2 2111} Ep m 105. 658369 MeV
PECSSA8  \ight{ 1 -1 1 -1 00 0 1 } Theo. m 105. 038
000001010, ) "
Hei ght = 15 Exp. ¢ 2.19704 x10°® s
Bi nary { 1 1 0 1 0 1 1 1 1
1 1 1 1 1 1 1 1
E8{ 2 2 2 2 2 2 2 2 )
. 1 1 1 1 V3
Phy{SICS > > *E 0 -3 TN 0 0 }
2 2
Bit NKS CA Pascal E8 | V7,020
_g-g024 ey
87Fr [Rn]7st |

L
SR

-6-4-20 2 4 &
Fl i pped
Cctonion triads-fPi =3 Sign mask=3 Hex=2E R fp_sm:4
{{1, 2, 3}, {1, 6, 4}, {1, 7, 5},
{2, 5, 4}, (2,6, 7}, {3, 7, 4}, {3, 5, 6}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fanc cukbe 01 1 2 3
1 -1 3 -2
@ 2 -3 -1 1
3 2 -1 -1
T 4 6 5 7
@l ® 5 7 -4 -6
ﬁ. @ / 6 -4 -7 5
\@__,/ 7 -5 6 -4
@ CD mul tiplication
Not Fli pped
Cctonion triads-fPi =5 Sign mask=3 Hex=27 R fp_sm7
{{1! 31 2}1 {11 7! 4}! {1! 6! 5}!
{2, 4, 5}, {2, 6, 7}, {3, 6, 4}, {3, 5, 7}}
Coxeter (Cyan)

Fano cube

01 1 2 3
1 -1 -3 2
3 1 -1
1
5 6
-7
4
4 6 5

Fano plane

~No o wN
~

4

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

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

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

5 6 7
-7 4 5
4 7 -6
6 -5 4
-2 -1 -3
-1 3 -1
-3 -1 2
1 -2 -1
tabl e

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

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

mul tiplication table



24 | Fano.nb

99 v, %1 Ref. Symbols: 2C 3D
R v ®
Root { -2 -1 -2 -2 -1 -1 -1 -1} Exp. m 1. x10718 mev
Oapccssgg . 10
Wight{ -1 0 1 -1 1 -1 0 0 } Theo. m 8. 38312 x 10
011001110, .
Hei ght = 12 Exp. t ?s
Bi nary { 1 1 0 1 1 0 0 0 1
1 1 1 1 1 1 1 1
E8{ 2 2 "2 2 2 "2 2 "2 )
. 1 1 1 1 V3
Ph);SICS > > T 0 > - 0 0 }
4 2
Bit NKS CA Pascal E8 V43,23 R ]
1Ly [Xe]6s24f 14541
FI i pped
Cctonion triads-fPi =3 Sign mask=4 Hex=48 R fp_sm-4 Fl attened triad/mask bits
{{1, 2, 3}, {1, 4, 6}, {1, 5, 73, {1, 3, 2, 4, 6, 5, 7}
{2, 5 4}, {2, 6,7}, {3, 4,7}, {3, 6, 5}} {0, 0,0, 1,0, 0, 1}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fano cube 01 1 2 3 4 5 6 7
1 -1 3 -2 6 7 -4 -5
@ 2 -3 -1 1 -5 4 7 -6
3 2 -1 -1 7 -6 5 -4
Ty 4 -6 5 -7 -1 -2 1 3
Q @ 5 -7 -4 6 2 -1 -3 1
@ 6 4 -7 -5 -1 3 -1 2
A v 7 5 6 4 -3 -1 -2 -1
@ ‘® @ mul tiplication table

Not Fli pped
Cctonion triads-fPi =5 Sign mask=4 Hex=41 R fp_sm:7
{1, 3, 2}, {1, 4, 7}, {1, 5, 6},
(2, 4, 5}, {2, 6, 7}, {3, 4, 6}, {3, 7, 5}}
Coxeter (Cyan)

Fano cube

01 1 2 3

Fano plane
1 -1 -3 2
@ 2 3 -1 -1
3 -2 1 -1
o 4 -7 -5 -6
g ® 5 -6 4 7
CD / 6 5 -7 4
7 4 6 -5

4
7
5
6
-1
-2

-3
-1

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

5
6
-4
-7
2
101
11
3 -2

6 7
_4

mul tiplication table



-1

229 o - Ref. Symbols: 2C A 3D
Ym R A A
Dapccss Root{ 2 2 3 21111} FBExp m
PECSSAY  \wight{ 1 0 -1 00 0 0 1 } Theo. m
000001110, [’ 1y B
Bi nary { 1 1 1 0 0 1
1 1 1 1 1 1
B8 { 2 2 2 -3 -3 2
Physi cs % % % 0 7% g

{

Bit NKS CA Pascal E8

—6-4-20 2 4 &

Fl i pped
Cctonion triads-fPi =3 Sign mask=4 Hex=30 R fp_sm4
{1, 2, 3}, {1, 4, 6}, {1, 5, 7},
(2, 4, 5}, {2, 7, 6}, {3, 7, 4}, {3, 5, 6}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4
1 -1 3 -2 6
@ 2 -3 -1 1 5
3 2 -1 -1 -7
T 4 -6 -5 7 -1
@l @ 5 -7 4 -6 -2
\ @ 6 4 7 5 -1
K‘(:I)H/ 7 5 -6 -4 3
@ @ mul tiplication
Not Fli pped
Cctonion triads-fPi =5 Sign mask=4 Hex=39 R fp_sm7
{1, 3, 23, {1, 4, 7}, {1, 5, 6},
{2, 5 4}, {2, 7, 6}, {3, 6, 4}, {3, 5, 7}}
Coxeter (Cyan)

- Fano cube
Fano plane

@

Po3
o o"-»

1

~No o, wN

01 1

-1
3
-2
-7
-6
5
4

2
-3

-6

3
2

4
7

-1

Fano.nb | 25

105. 658369 MeV

105. 038
2.19704x10°% s
1 1 }
1 1
2 2 }
0 0 }
2
[ 1 +1]

ata—

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

5 6 7
7 -4 -5
-4 -7 6
6 -5 4
2 1 -3
-1 3 1
-3 -1 -2
-1 2 -1
tabl e

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

6 -5
4 -7 6
7 4
-2
11 3
-1
-3 2

mul tiplication table

Convert::incomp: Incompatible units in 1,4 and eVperC2 Mega. >
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53 @550 Ref. Symbols: 2C am 3D
ra L . .
DaDCeSS Root{ 0 -1 -1 -1 -1 00 O Exp. m
PCCSSYY  \gight{ 0 1 -1 0 0 1 0 -1 } Theo. m
011010000, | . W'
ght= Exp. t
Bi nary { 1 0 1 0
E8 0 -1 0
Physi cs 0 -1 0
{
rs,2,42]°
Bit NKS CA Pascal E8 3,2,
2
25\n -2.9 1
31 |
0 Al
- =

Fl i pped
Cctonion triads-fPi =4 Sign mask=1 Hex=7A L fp_sm:3
({1, 2, 33, (1, 6, 4}, (1, 5, 7},
(2, 7, 4}, {2, 6, 5}, {3, 5, 4}, {3, 7, 6}}
Coxeter (Cyan)

Fano plane Fano cube 01 1 2

1 -1 3

@ 2 -3 -1

3 2 -1

T 4 6 7

@ L

@) 5 a5

' 7 5 -4

Not Fli pped
Cctonion triads-fPi =7 Sign mask=1 Hex=7A L fp_sm3
{1, 2, 43, {1, 5, 3}, {1, 6, 7},
{2, 6, 3}, {2, 7, 5}, {3, 7, 4}, {4, 6, 5}}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube O-1 1 2

1 -1 4

@ 2 -4 -1

3 5 6

Ty 4 2 -1

q;D' @ 5 s 7

@ f 6 -7 -3

7 6 -5

Convert::incomp: Incompatible units in 2,4 and eVperC2 Mega. >

-6

3
5
-6
1
7
1
2
4

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

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

1. x10718 mev
Lrg

eVper C2 Mega
?s

Flattened triad/mask bits

-1
2
-1

{1,
{0,

mul tiplication table

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

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

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

-4
-1
-1

mul tiplication table
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87 x1&.° Ref. Synbols: 2C 3D
i g ® "0
-18
oapecssgg Root{ 0 0 000010 3} BEp m 1. <107 Mev
. - 21y
000010000, [ 9Nt ¢ 2 71 000000 Theom Vper G2 Woga
tght = Exp. t© ?s
Bi nary { 0 0 0 1 0 1 1 0 1
E8{ 0 0 0 0 -1 1 0 0 )
Physi cs 0 0 0 -1 . - oL }
; NES NS NG
2
Bit NKS CA Pascal ES8 |ﬁ'5'1,lil,ilil|

a2 —

Fl i pped
Cctonion triads-fPi =4 Sign mask=1 Hex=02 L fp_sm:3
{{1, 2, 3}, {1, 6, 4}, {1, 5, 7},
{2, 4, 7}, {2, 5, 6}, {3, 4, 5}, {3, 6, 7}}
Coxeter (Cyan)

Fano plane Fano cukbe 0O-1 1 2

1 -1 3

@ 2 -3 -1

3 2 -1

Ty 4 6 -7

G ® ;53

\ @ 6 -4 5

: 7 5 4

Not Fli pped
Cctonion triads-fPi =7 Sign mask=1 Hex=02 L fp_sm3
{{1, 2, 4y, {1, 5, 33}, {1, 6, 7},
{2, 3, 6}, {2, 5 7}, {3, 4, 7}, {4, 5, 6}}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2

1 -1 4

@ 2 -4 -1

3 5 -6

T 4 2 -1

g @ 5 -3 -7

@ r 6 -7 3

7 6 5

7
Y o0

Convert::incomp: Incompatible units in Oyy and eVperC2 Mega. >

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

-5
6
-1
-7
1
2
4

Flattened triad/mask bits

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

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

-1 3
-3

mul tiplication table

Flattened triad/mask bits

‘1 6
-6 -1
5 -4
-3 -2

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

7 -6

-1 1
-1

mul tiplication table

General::stop: Further output of Convert::incomp will be suppressed during this calculation. >
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62 es2? Ref. Symbols: 2C 3D
R a @
-18
oapccsegg Root{ 1 0 1110 0 0 j; Bp.m 1. %107 Mev
. B B B Oy
011010100, VI-\ZI g:if g 11001 -1-1} Theo. m eVper C2 Mega
tght = Exp. ?'s
Bi nary { 0 1 1 0 0 0 1
E8 { 0 -1 0 1 0 0 0
Physi cs 0 -1 - L 0 0
( V2 V2
2 2
Bit NKS CA Pascal E8 W3,2,11| |ﬁ'5'3,2,il|
27Co [Ar 14s23d7 .
Fl i pped
Cctonion triads-fPi =4 Sign mask=2 Hex=64 L fp_sm3 Flattened triad/mask bits
{{1, 2, 3}, {1, 4, 6}, {1, 7, 5}, {1, 3, 2, 4, 6, 7, 5}
{2, 4, 7}, {2, 5, 6}, {3, 5, 4}, {3, 7, 6}} {0, 0,1, 0,0, 1, 1}
Coxeter (Cyan)

Fano cube

01 1 2 3 4 5 6 7

Fano plane
1 -1 3 -2 6 -7 -4 5
@ 2 -3-11 7 6 -5 -4
3 2 -1 -1 -5 4 -7 6
T 4 -6 -7 5 -1 -3 1 2
@l ® 5 7 -6 -4 3 -1 2 -1
\ @ 6 4 5 7 -1 -2 -1 -3
S 7 -5 4 -6 -2 1 3 -1
@ ‘® @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =7 Sign mask=2 Hex=64 L fp_sm:3 Fl attened triad/mask bits
{{1, 2, 4}, {1, 3, 5}, {1, 7, 6}, (1, 2, 4, 3, 5, 7, 6}
{2, 3, 6}, {2, 5 7}, {3, 7, 4}, {4, 6, 5}} {0, 0, 1, 0, O, 1, 1}
Hof f manSi ngl et on (Yel | ow)

Fanc plane Fame sube 01 1 2 3 4 5 6 7
1 -1 4 5 -2 -3 -7 6
@ 2 -4 -16 1 7 -3 -5
3 -5-6 -1-71 2 4
T 4 2 -1 7 -1 -6 5 -3
g @ 5 3 -7 -1 6 -1 -4 2
\ ® J 6 7 3 -2 -5 4 -1 -1
' 7 -6 5 -4 3 -2 1 -1

mul tiplication table



92 X118, °3 Ref . Synbol s:
Dancess Root{ -4 -3 -5 -4
0080101?)8 veight{ 0 0 0 0
2 Height- 25

Bi nary { 0 0 0

E8{ 0 0 0
Physi cs 0 0 0

{
Bit NKS CA Pascal E8

llSqu [Rn] 7s25f 146d107p3 .

Fano.nb | 29

: :" 2|:Q 3D C

1. x107%® Mev

-3 -2 -1
1 -1 0 Lry
eVper C2 Mega
?s
0 1 }
0 -1 )
0 — }
Ve

Fl i pped
Cctonion triads-fPi =4 Sign mask=2 Hex=1C L fp_sm:3 Flattened triad/mask bits
{{1, 2, 33}, {1, 4, 63}, {1, 7, 5}, (1, 3, 2, 4, 6, 7, 5}
{2, 7, 4y, {2, 6, 5}, {3, 4, 5}, {3, 6, 7}} {0, 0, 1, 1, 1, 0, 0}
Coxet er (Cyan)
Fano plane Fano cube o1 1 2 3 4 5 6 7
1 -1 3 -2 6 -7 -4 5
@ 2 -3 -1 1 -7 -6 5 4
3 2 -1 -1 5 -4 7 -6
Y- 4 -6 7 -5 -1 3 1 -2
@l @ 5 7 6 4 -3 -1 -2 -1
| CD 6 4 -5 -7 -1 2 -1 3
\®/ 7 -5 -4 6 2 1 -3 -1
@ @ mul tiplication table

Not Fli pped

Cctonion triads-fPi =7 Sign mask=2 Hex=1C L fp_sm3

Flattened triad/mask bits

{1, 2, 43, {1, 3, 5}, {1, 7, 6}, {1, 2, 4, 3, 5, 7, 6}
(2, 6, 3}, {2, 7, 5}, {3, 4, 7}, {4, 5, 6}} {0, 0, 1, 1, 1, 0, 0}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cukbe 051 1 2 3 4 5 6 7
1 -1 4 5 -2 -3 -7 6
@ 2 -4 -1 -6 1 -7 3 5
3 -5 6 -1 7 1 -2 -4
Ty 4 2 -1 -7 -1 6 -5 3
(;5 @ 5 3 7 -1 -6 -1 4 -2
| ® J 6 7 -3 2 5 -4 -1 -1
7 -6 -5 4 -3 2 1 -1

@ ~0-0

mul tiplication table
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39 es3 %l Ref. nbol s: 2C . 3D
rsm R Sy . .
-18

oapccsegg Root{ -1 -1 -2 -1 0 000 } FBExp.m 1. x107° MeVv

. B lHJ
011011000, VFEI g:if g o 10 1010} Theo. m eVper C2 Mega

ght= Exp. t© ?s
Bi nary { 1 1 0 1 0 0 0 0 }

E8{ -1 0 -1 0 0 0 }
Physi cs -1 0 - - 0 0 1
vz vz

{

Bit NKS CA Pascal E8

36Kr [Ar 14s523d1%4p5 3

-2

-4
Fl i pped
Cctonion triads-fPi =4 Si gn mask=3 Hex=57 L fp_sm:3 Fl attened triad/mask bits
{{1, 3, 2}, {1, 6, 4}, {1, 7, 5}, {1, 2, 3, 6, 4, 7, 5}
{2, 4, 7}, {2, 6, 5}, {3, 4, 5}, {3, 7, 6}} {1, 1, 1, 0, 1, O, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -3 2 -6 -7 4 5
@ 2 3 -1 -1 7 -6 5 -4
3 -2 1 -1 5 -4 -7 6
Ty 4 6 -7 -5 -1 3 -1 2
(;5. C? 5 7 6 4 -3 -1 -2 -1
@ 6 -4 -5 7 1 2 -1 -3
\@__/ 7 -5 4 -6 -2 1 3 -1
@ (:D mul tiplication table
Not Fli pped

Cctonion triads-fPi =7 Sign mask=3 Hex=57 L fp_sm:3 Flattened triad/mask bits

{1, 4, 2}, {1, 5, 3}, {1, 7, 6}, (1, 4, 2, 5, 3, 7, 6}
{2, 3, 6}, {2, 7, 5}, {3, 4, 7}, {4, 6, 5}} {1, 1, 1, 0, 1, O, 1}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cukbe 01 1 2 3 4 5 6 7

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

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

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

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

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

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

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

mul tiplication table



1
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175 x13 . ° Ref. Synbols: 2C 3D
on L > O C
-18
0apcessgg Root{ 1 12222 1 0} BEpm 1. <1077 Mev
000011000, [ 9Nt O 100000 Theom oVpor &2 Woga
tght = Exp. <t ?s
Bi nary { 1 1 0 1 1 0 1 0 1
E8{ 0 0 0 0 1 1 0 0 }
Physi cs 0 0 0 0 1 e . }
: V3 NS V6
2
Bit NKS CA Pascal E8 |ﬂ"5'4,3,ﬂ|
Y —

70Yb [Xe]6524f 14

-6-4-20 2 4 6
Fl i pped
Cctonion triads-fPi =4 Sign mask=3 Hex=2F L fp_sm:3
{{1, 3, 2}, {1, 6, 4}, {1, 7, 5},
{2, 7, 4y, {2, 5, 6}, {3, 5, 4},
Coxet er (Cyan)

{3, 6, 7}}

Fano cube

O-1 1 2 3 4

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

7 4 5
6 -5 4
4 7
-3 -1
102
2 1 3
1 -3

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

Fano plane
1 -1 -3 2 -6
@ 2 3 -1 -1 -7
3 -2 1 -1 -5
o 4 6 7 5 -1
@l CP 5 7 -6 -4 3
! @ 6 -4 5 -7 1
\®/ 7 -5 -4 6 2
@ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =7 Sign mask=3 Hex=2F L fp_sm3
{1, 4, 2}, {1, 5, 3}, {1, 7, 6},
{2, 6, 3}, {2, 5, 7}, {3, 7, 4}, {4, 5, 6}}
Hof f manSi ngl et on (Yel | ow)

Fano cube

01 1 2 3 4

Fano plane
1 -1 -4 -5 2
@ 2 4 -1 -6 -1
3 5 6 -1 -7
| 4 -2 1 7 -1
Q 5 -3 -7 1 -6
\ ® ] 6 7 -3 2 5
. 7 -6 5 -4 3

QOO

5 6 7
3 -7 6
7 3
1 -2 4
6 -5
14 2
4 1
21

mul tiplication table
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64 w. 2! Ref. Synbols: 2[3. A3D .

I'm

Root{ -1 -1 -2 -2 -1 00 0 } Exp. m 1. x10°%® mev
Oapccssgg .

Wight{ 0 1 0 -1 0 010 } Theo. m 2.9674 x 1078
011011100, .

Height= 8 Exp. <t ?s
Bi nary { 0 1 0 1 1 0 0 0 }

E8{ 0 0 -1 -1 0 0 1

Physi cs 0 0 0 -V2 0 1

{

7
s 1 +1]

ata—

Bit NKS CA Pascal E8

491 n [Kr 15824d105p? z
]

-2
-4
-6
-6-4-20 2 4 6
Fl i pped
Cctonion triads-fPi =4 Sign mask=4 Hex=49 L fp_sm:3 Fl attened triad/mask bits
({1, 3, 2}, {1, 4, 6}, {1, 5, 7}, {1, 2, 3, 4,6, 5 7}
{2, 7, 4}, {2, 5, 6}, {3, 4, 5}, {3, 7, 6}} {1, 0, 0, 1, 0, O, 1}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

@

Yo%
@ \\®../ @

~No o wN

Not Fli pped
Cctonion triads-fPi =7 Sign mask=4 Hex=49 L fp_sm3 Flattened triad/mask bits
{1, 4, 2}, {1, 3, 5}, {1, 6, 7}, (1, 4, 2, 3, 5, 6, 7}
{2, 6, 3}, {2, 5 7}, {3, 4, 7}, {4, 6, 5}} {1, 0, 0, 1, 0, O, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 0-1 1 2 3 4 5 6 7

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

mul tiplication table

@

Tg®
G’D \-@,,/ @

~NOoO o~ WN




90 g% 0 Ref. Synbols: 2Cm
R O
Dabeess Rot{ 0 0 -1 -1
oogonlgg veight{ -10 0 0
2 Height= 6
Bi nary { 0 0 0
E8{ 0 0 0
Physi cs 0 0 0

{

Bit NKS CA Pascal E8

Fano.nb | 33

3D“

-1 -1 -1 0 Exp. m 1. x10°*® Mev
-1'1 0 13} Theo. m 2.9674 x 10718
Exp. t© ?s
0 1 1 1 0 }
0 0 -1 0 1 }
1 3
2 2
|¥r3,2,42] |3, 2,+2]
’_ ]l
-2 0 2

lu F11
-1F e
-2 o
-2 0 5
FI i pped
Cctonion triads-fPi =4 Sign mask=4 Hex=31 L fp_sm:3 Fl attened triad/mask bits
({1, 3, 2}, {1, 4, 63}, {1, 5, 7}, {1, 2, 3, 4, 6, 5, 7}
{2, 4, 7}, {2, 6, 5}, {3, 5, 4}, {3, 6, 7}} {1, 0, 0, 0, 1, 1, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -3 2 6 7 -4 -5
@ 2 3 -1 -1 7 -6 5 -4
3 -2 1 -1 -5 4 7 -6
Ty 4 -6 -7 5 -1 -3 1 2
o ®
@ 6 4 -5 -7 -1 2 -1 3
\®__,/’ 7 5 4 6 -2 -1 -3 -1
@ mul tiplication table
Not Fli pped
Cctonion triads-fPi =7 Sign mask=4 Hex=31 L fp_sm3 Fl attened triad/mask bits
{1, 4, 2}, {1, 3, 53}, {1, 6, 7}, (1, 4, 2, 3, 5, 6, 7}
(2, 3, 6}, {2, 7, 5}, {3, 7, 4}, {4, 5, 6}} {1, 0, 0, 0, 1, 1, O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 0-1 1 2 3 4 5 6 7
1 -1 -4 5 2 -3 7 -6
@ 2 4 -1 6 -1 -7 -3 5
3 -5 -6 -1 -7 1 2 4
___"“ 4 -2 1 7 -1 6 -5 -3
ﬁ C? 5 3 7 -1 -6 -1 4 -2
'.\ @ | 6 -7 3 -2 5 -4 1 1
' 7 6 -5 -4 3 2 -1 -1

@ \-@,/ @

mul tiplication table



34 | Fano.nb

13 w1 Ref. Synbols: 2L, 3D
oL v " ®
Dancess Root{ -2 -2 -3 -3 -2 -1 -1 -1 }
018000028 Wight{ -1 1 0 -1 1 0 0 -1 )
2 Height= 16
Bi nary { 1 0 0 0 1
1 1 1 1 1
B8 { 2 2 -3 3 2
. 1 1 1 1
Phy{sn cs > -5 0 T >
2
Bit NKS CA Pascal E8 |Vr5,3,52]

91Pa [Rn] 7s25f 26d?! .

Exp.
Theo.
Exp.

0
1

T2

RER
2

w

m

m

T

7
s 3 +3]

a=la—

-5 0 5
Fl i pped
Cctonion triads-fPi =5 Sign mask=1 Hex=75 R fp_sm:7
{1, 3, 2}, {1, 4, 7}, {1, 6, 5},
{2, 4, 5}, {2, 7, 6}, {3, 6, 4}, {3, 7, 5}}
Coxeter (Cyan)

Fano cube

105. 658369 MeV

105. 038
2.19704x10°% s
0 }
1
_ E }
0 }

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

Fano plane o1 1 2 3 4 5 6 7
1 -1 -3 2 7 -6 5 -4
@ 2 3 -1 -1 5 -4 -7 6
3 -2 1 -1 -6 -7 4 5
Ty 4 -7 -56 -1 2 -3 1
@l @ 5 6 4 7 -2 -1 -1 -3
\ @ 6 -5 7 -4 3 1 -1 -2
\KC:DJ/ 7 4 -6 -5 -1 3 2 -1
@ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =3 Sign mask=1 Hex=7C R fp_sm:4 Fl attened triad/mask bits
{{1, 2, 3}, {1, 4, 6}, {1, 7, 5}, (1, 2, 3, 4, 6, 7, 5}
{2, 5, 4}, {2, 7, 6}, {3, 7, 4}, {3, 6, 5}} {0, 0, 1, 1, 1, 1, 1}
Hof f manSi ngl et on (Yel | ow)

Fanc plane Fame sube 01 1 2 3 4 5 6 7
1 -1 3 -2 6 -7 -4 5
@ 2 -3 -1 1 -5 4 -7 6
3 2 -1 -1 -7 -6 5 4
Ty 4 -6 5 7 -1 -2 1 -3
g @ 5 7 -4 6 2 -1 -3 -1
@ r 6 4 7 -5 -1 3 -1 -2
7 -5-6 -4 3 1 2 -1

mul tiplication table
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148 v, 0 Ref. Symbols: 2C o 3D
w L A A
DapeesS Root{ 1111 1 1113} Exp.m 1 %10 Mev
ooioooo?g Wight{ 1000 -1011} Theo m 8. 38312 x 10 10
> Height- 9 Exp. < o s
Bi nary { 0 1 0 0 0 1 1 1 }
1 1 1 1 1 1 1 1

E8{ “2 3 5 5 5 2 > ) }

Physi cs 7% % 0 % 7% g 0 0 :

{

Bit NKS CA Pascal

E8

ata—

FI i pped

Cctonion triads-fPi =5 Sign mask=1 Hex=0D R fp_sm:7

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

Fano plane Fano cukbe 01 1 2 3 4 5 6
1 -1 -3 2 7 -6 5
@ 2 3 -1 -1 -5 4 7
3 -2 1 -1.6 7 -4
T 4 -7 5 -6 -1 -2 3
@l @ 5 6 -4 -7 2 -1 -1
@ 6 -5 -7 4 -3 1 -1
7 4 6 5 -1 -3 -2

Not Fli pped

Cctonion triads-fPi =3 Sign mask=1 Hex=04 R fp_sm:4

mul tiplication table

{1, 2, 3}, {1, 4, 6}, {1, 7, 5},
(2, 4, 5}, {2, 6, 7}, {3, 4, 7}, {3, 5, 6}}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube O1 1 2 3 4 5 6
1 -1 3 -2 6 -7 -4
@ 2 -3 -1 1 5 -4 7
3 2 -1 -1 7 6 -5
o 4 -6 -5 -7 -1 2 1
g @ 5 7 4 -6 -2 -1 3
@ / 6 4 -7 5 -1 -3 -1
7 -5 6 4 -3 1 -2

mul tiplication table

7
W5 1 +1]

Flattened triad/mask bits

2,3 4,7, 6,5}

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

7
4
-6
-5
1
3
2
1

Flattened triad/mask bits
(1, 2, 3, 4,6, 7, 5}
{0, 0, 1, 0, 0, 0, 0}
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19 w1 Ref. Synbols: 2C 3D
"R VAR .
0apccss Root { -3 -2 -4 -3
018000128 veight{ -1 1 0 0
2 Height- 18
Bi nary { 0 1 0
1 1 1
B8 { -3 2 -3
. 1 1
Physi cs -5 > 0

{

Bit NKS CA Pascal

s,

E8

100Fm[Rn] 7525f 12 .

2 -1 -1 -1 Exp. m 105. 658369 MeV
0O -1 1 0 Theo. m 105. 038
Exp. T 2.19704x10°% s
0 1 0 0 0 }
1 1 1 1 1
T2 2 T2 T2 T2 }
1 1 N3
7T 2 ey 0 0 }
2 2
Wrs 340 [Ws,340]
. B

FI i pped
Cctonion triads-fPi =5 Sign mask=2 Hex=6B R fp_sm:7 Flattened triad/mask bits
{{1, 3, 2}, {1, 7, 4}, {1, 5, 6}, {1, 2, 3, 7, 4, 5, 6}
{2, 5, 4}, {2, 6, 7}, {3, 6, 4}, {3, 7, 5}} {1, 1, 0, 1, O, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -3 2 -7 6 -5 4
@ 2 3 -1 -1 -5 4 7 -6
3 -2 1 -1 -6 -7 4 5
T 4 7 5 6 -1 -2 -3 -1
@l @ 5 -6 -4 7 2 -1 1 -3
\ @ 6 5 -7 -4 3 -1 -1 2
' 7 -4 6 -5 1 3 -2 -1

Not Fli pped

Cctonion triads-fPi =3 Sign mask=2 Hex=62 R fp_sm:4

mul tiplication table

Flattened triad/mask bits

({1, 2, 33, {1, 6, 4}, (1, 5, 7}, (1, 2, 3, 6, 4, 5, 7}
{2, 4, 5}, {2, 6, 7}, {3, 7, 4}, {3, 6, 5}} {0, 1, 0, 0, O, 1, 1}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 0-1 1 2 3 4 5 6 7
1 -1 3 -2 -6 7 4 -5
@ 2 -3 -1 1 5 -4 7 -6
3 2 -1 -1 -7 -6 5 4
1 4 6 -5 7 -1 2 -1 -3
g @ 5 -7 4 6 -2 -1 -3 1
@ r 6 -4 -7 5 1 3 -1 2
7 5 6 -4 3 -1 -2 -1

mul tiplication table
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128 v, ° Ref. Synbols: 2t A 3D

w R A
0apCCss Root{ 2 12 1 1111} Exp. m 1. x10°*¥® Mev
PECSSIY  vgight{ 1 00 -1 0100 } Theo. m 8. 38312x10°1
001000110, )
Hei ght = 11 Exp. ¢ ?'s
Bi nary { 1 0 0 0 0 1 1 1 }
1 1 1 1 1 1 1 1
E8{ 2 "2 2 "2 2 2 2 2 ’
Physi cs % 73 0 7% 7% g 0 0 }
{
g 3,42]°
Bit NKS CA Pascal E8 B
] (1 -

66Dy [Xe ] 6s24f 10

—6-4-20 2 4 6

Fl i pped

Cctonion triads-fPi =5 Sign mask=2 Hex=13 R fp_sm:7 Flattened triad/mask bits
{1, 3, 23, {1, 7, 4}, {1, 5, 6}, {1, 2, 3, 7, 4, 5, 6}
{2, 4,5}, {2, 7, 6}, {3, 4, 6}, {3, 5 7}} {1, 1, 0, 0, 1, 0, 0}

Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

Yo ?
@ \\®../ (;D

7 -5 -6 -1 2 3 -1
-6 4 -7 -2 -1 1 3
5 7 4 -3 -1 -1 -2
-4 -6 5 1 -3 2 -1
mul tiplication table

~No ok, wbN

Not Fli pped
Cctonion triads-fPi =3 Sign mask=2 Hex=1A R fp_sm:4 Flattened triad/mask bits
{{1, 2, 3}, {1, 6, 4}, {1, 5, 7}, {1, 2, 3, 6, 4, 5, 7}
{2, 5, 4}, {2, 7, 6}, {3, 4, 7}, {3, 5, 6}} {0, 1, 0, 1, 1, 0, O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 0-1 1 2 3 4 6 7

5
1 -1 3 -2 -6 7
-3 -1 1 -5 4 -7 6
2 -1 -1 7 6
6 5 -7 -1 -2 -1 3
-7 -4 -6 2 -1 3 1
-4 7 5 1 -3 -1 -2
5 -6 4 -3 -1 2 -1
mul tiplication table

~No o~ wN
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24 9
Y
Oapccssgg Root {
Wi ght {
010001010, Hei ght -
Bi nary { 0 0
1
ES{ E -
Physi cs % -
{
Bit NKS CA Pascal E8

FI i pped

Cctonion triads-fPi =5

{{1, 2, 3},
{2, 5, 43,

Fano plane

@

Po
® \xcj>/f O

Ref . Symbol s: 2C v3D
L v e

{1, 5, 6},
{3, 4, 6},

Coxeter (Cyan)

Fano cube

22—

Sign nmask=3 Hex=58 R fp_sm7
(1, 4, 73,

{2, 7, 63, {3, 7, 5}}

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

mul tiplication

Not Fli pped
Cctonion triads-fPi =3 Sign mask=3 Hex=51 R fp_sm:4
{1, 3, 2}, {1, 4, 63}, {1, 5, 73,
{2, 4, 5}, {2, 7, 6}, {3, 4, 7}, {3, 6, 5}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4
1 -1 -3 2 6
@ 2 3 -1 -1 5
3 -2 1 -1 7
o 4 -6 -5 -7 -1
g ® 5 -7 4 6 -2
| (:) I 6 4 7 -5 -1
: 7 5 -6 4 -3

mul tiplication

-2 -2 -3 -2 -2 -1 -1 -1 Exp. m 105. 658369 MeV
-11 -121 0 O O -1 Theo. m 105. 038
15 Exp. © 2.19704x10°% s
1 0 1 0 0 0 }
1 1 1 1 1 1
2 T2 2 T2 T2 T2 }
1 1 N3
Nl 0 2 -7 0 0 }
2 2
W7 al®  [¥7.0.200

Flattened triad/mask bits

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

5 6 7

6 -5 -4

4 -7 6

-7 -4 5

-2 3 1

-1 1 -3

-1 -1 -2

3 2 -1

tabl e

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

5 6 7
7 -4 -5
-4 -7 6
-6 5 -4
2 1 3
-1 -3 1
3 -1 -2
-1 2 -1
tabl e
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162 v, ° Ref. Synbols: 2 p 3D
L

Wan A
Oapccss ROOt{ 2 1 22 2 111 } EXp m 1. ><]_0718 VeV
ooioom?g Wight{ 1 -1 10 -1100 } Theo. m 8. 38312 x 1010
?  Height- 13 Exp. t o s
Bi nary { 0 0 0 1 0 1 1 1 }
1 1 1 1 1 1 1 1
E8{ “2 5 5 7 5 2 > 2 }
Physi cs 7% *% ,% 0 7% g 0 0 }

{

Bit NKS CA Pascal E8

Fl i pped

Qctonion triads-fPi =5 Sign mask=3 Hex=20 R fp_sm:7 Flattened triad/mask bits
{1, 2, 33}, {1, 4, 7}, {1, 5, 6}, {1, 3, 2, 4, 7, 5, 6}
{2, 4,5}, {2, 6, 7}, {3, 6, 4}, {3, 5, 7}} {0, 0, 0, 0, 0, 1, 0}

Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

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

2 -3-1 1 5 -4 7 -6
3 2 -1-1-6 7 4 -5
T 4 -7 -5 6 -1 2 -3 1
@l @ 5 -6 4 -7 -2 -1 1 3
\ @ / 6 5 -7 -4 3 -1 -1 2
Sy 7 4 6 5 -1 -3 -2 -1
@ ‘® @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =3 Sign mask=3 Hex=29 R fp_sm4 Flattened triad/mask bits
{{1, 3, 2}, {1, 4, 6}, {1, 5, 7}, {1, 3, 2, 4, 6, 5, 7}
{2, 5, 4}, {2, 6, 7}, {3, 7, 4}, {3, 5, 6}} {1, 0, 0,1, 0, 1, 0}

Hof f manSi ngl et on (Yel | ow)

01 1 2 3 4 5
1 -1 -3 2 6 7

3 -1 -1 -5 4 7 -6
-2 1 -1 -7 6
-6 5 7 -1 -2 1 -3
-7 -4 -6 2 -1 3 1
4 -7 5 -1 -3 -1 2
5 6 -4 3 -1 -2 -1
mul tiplication table

~No o wN
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28 wit

Ref. Synbols: 2C <3D
ymR ymors v 9

DapeesS Root{ -2 -2 -3 -2 -1 -1
018001128 Wight{ -1 0 1 0 0 O
2 Height= 14
Bi nary { 0 0 0 1
1 1 1 1
B8 { -3 3 -3 2
. 1 1 1
Phy{sncs -5 -5 " 0
Bit NKS CA Pascal E8

=

Fl i pped

Cctonion triads-fPi =5 Sign mask=4 Hex=46 R fp_sm:7

-1 -1 Exp. m 105. 658369 MeV
0 -1 Theo. m 105. 038
Exp. T 2.19704x10°% s
1 0 0 0 }
1 1 1 1
2 2 T2 T2 }
1 V3
> - 0 0 }

-6-4-20 2 4 §

Flattened triad/mask bits

({1, 2, 33, (1, 7, 4}, {1, 6, 5}, (1, 3, 2, 7, 4, 6, 5}
(2, 4, 5}, (2, 6, 7}, {3, 4, 6}, {3, 7, 5}} (0,1, 1, 0, 0, 0, 1}
Coxet er (Q/am
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 3 -2 -7 -6 5 4
@ 2 3 11 5 -4 7 -6
3 2 -1 -1 86 -7 -45
5 4 7 -5 -6 -1 2 3 -1
(;5. @ 5 6 4 7 -2 -1 -1 -3
| @ 6 -5 -7 4 -3 1 -1 2
: 7 46 -5 1 3 -2 -1

Not Fli pped

Cctonion triads-fPi =3 Sign mask=4 Hex=4F R fp_sm:4

mul tiplication table

Flattened triad/mask bits

(11, 3, 2}, {1, 6, 4}, {1, 7, 5}, (1, 3, 2, 6, 4, 7, 5}
{2, 5, 4}, {2, 6, 7}, {3, 4, 7}, {3, 6, 5}} {1, 1, 1, 1, 0, 0, 1}
Hof f manSi ngl et on (Yel | ow)

fanc plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 -3 2 -6 -7 4 5
@ 2 3 -1 -1-5 4 7 -6
3 -2 1 -1 7 -6 5 -4
T 4 6 5 -7 -1 -2 -1 3
(;5 ® 5 7 -4 6 2 -1 -3 -1
| @ J 6 -4 -7 -5 1 3 -1 2
: 7 56 4 -3 1 -2 -1

mul tiplication table
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158 v, %! Ref. Synbols: 2 p 3D
R

Y A
0apcessgg Root{ 2 1 2 2 1 111} Exp. m 1. x10°*¥® Mev
Wight{ 1 0 -1 1 -1100 } Theo. m 8.38312x 10710
001001110, .
Hei ght = 12 Exp. <t ?'s
Bi nary { 0 0 1 0 0 1 1 1 }
1 1 1 1 1 1 1 1
E8{ “2 5 ) 5 5 2 > 2 }
i e
Physi cs . . L 0 -t Vs 0 0 )
2 2 V2 2 2
{ 2
Vr4,3,431"
Bit NKS CA Pascal E8 q4.3,£3
_g-20 2t — =

"1Lu[Xe]6s24f 454!

“tdp gy

-6-4-20 2 4 &
Fl i pped
Cctonion triads-fPi =5 Sign mask=4 Hex=3E R fp_sm:7 Flattened triad/mask bits
{1, 2, 3}, {1, 7, 4}, {1, 6, 5}, (1, 3, 2, 7, 4, 6, 5}
{2, 5 4}, {2, 7, 6}, {3, 6, 4}, {3, 5, 7}} {0, 1,1, 1,1, 1, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 3 -2 -7 -6 5 4
-3 -1 1 -5 4 -7 6
2 -1 -1 -6 7 4 -5
7 5 6 -1 -2 -3 -1
6 -4 -7 2 -1 -1 3
-5 7 -4 3 1 -1 -2
-4 -6 5 1 -3 2 -1
mul tiplication table

)

Yo ?
@ \\®..,/ (;D

~No ok, wbN

Not Fli pped
Cctonion triads-fPi =3 Sign mask=4 Hex=37 R fp_sm:4 Flattened triad/mask bits
{{1, 3, 2}, {1, 6, 4}, {1, 7, 5}, {1, 3, 2, 6, 4, 7, 5}
{2, 4, 5}, {2, 7, 6}, {3, 7, 4}, {3, 5, 6}} {1, 1, 1, 0, 1, 1, O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6

7
1 -1 -3 2 -6 -7 4 5
3 -1 -1 5 -4 -7 6
-2 1 -1 -7 6 -5 4
6 -5 7 -1 2 -1 -3
7 4 -6 -2 -1 3 -1
-4 7 5 1 -3 -1 -2
-5 -6 -4 3 1 2 -1
mul tiplication table

~NOoO o~ WwN
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94 50 Ref. Synbols: ZEA‘ 3D
’ A

0 RoOt{ -2 -1 -2 -2 -2 -2 -1 -1} Exp. m 1776.99 MeV
0388333?? Wight{ 0 -1 0 0 1 -1 0 0 } Theo. m 1799. 25
2 Height-= 14 Exp. T 2.90601x 102 s
Bi nary { 1 1 1 1 0 0 0 0 1
1 1 1 1 1 1 1 1
E8{ 2 2 2 2 2 "2 "2 "2 )
Physi cs % % 0 % % 7g 0 0 1

)

Bit NKS CA Pascal E8

T
h— 80Hg [Xe ] 6524f 145010
==
—
— -I
—l 1]
Fl i pped
Cctonion triads-fPi =6 Sign mask=1 Hex=09 R fp_sm-6 Flattened triad/mask bits
{1, 3, 2}, {1, 4, 7}, {1, 5, 6}, {1, 2, 3, 4, 7, 5, 6}
(2, 6, 4}, {2, 5, 7}, {3, 4, 5}, {3, 6, 7}} {1, 0, 0, 1, 0, 0, O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

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

@ 2 3 -1 -1-6 7 4 -5
3 -2 1 -1 5 -4 7 -6
1 4 -7 6 -5 -1 3 -2 1
@l C? 5 -6 -7 4 -3 -1 1 2
@ 6 5 -4 -7 2 -1 -1 3
5 S 7 4 5 6 -1 -2 -3 -1
@ ‘® mul tiplication table
Not Fli pped
Cctonion triads-fPi =9 Sign mask=1 Hex=09 R fp_sm-6 Flattened triad/mask bits
({1, 4, 2}, {1, 3, 63}, {1, 5, 7}, {1, 4,2, 3,6, 5 7}
{2, 5, 3}, {2, 6, 7}, {3, 4, 7}, {4, 5, 6}} {1, 0, 0, 1, 0, 0, 0}
Coxet er (Cyan)
Fano plane Fane cube 01 1 2 3 4 5 6 7

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

mul tiplication table

~No ok, wbN
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247 v; 91  Ref. Symbols: 2I:v. 3D
Wy L

0ancess Root{ 3 2 44 3 2 1 1. x10°*® Mev
PECSSAd  \wignt( 0 00 1 -1 1 -1 4. 89396 x 10-1
011000011 - ght - 21 s
Bi nary { 0 0 1 1 1 1
1 1 1 1 1
B8 { -2 2 2 2 2 }
Physi cs —% —% 0 % 0 }
2

{

Bit NKS CA Pascal E8

1085 [Rn ] 7s25f 6d°

FI i pped
Cctonion triads-fPi =6 Sign mask=1 Hex=71 R fp_sm-6 Fl attened triad/mask bits
{{1, 3, 2}, {1, 4 7}, {1, 5, 6}, {1, 2, 3,4, 7, 5, 6}
{2, 4, 6}, {2, 7, 5}, {3, 5, 4}, {3, 7, 6}} {1, 0, 0, 0, 1, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -3 2 7 6 -5 -4
@ 2 3 -1 -1 6 -7 -4 5
3 -2 1 -1 -5 4 -7 6
Y 4 -7 -6 5 -1 -3 2 1
@l C? 5 -6 7 -4 3 -1 1 -2
@ 6 5 4 7 -2 -1 -1 -3
5 S 7 4 -5 -6 -1 2 3 -1
@ ‘® mul tiplication table
Not Fli pped
Cctonion triads-fPi =9 Sign mask=1 Hex=71 R fp_sm6 Fl attened triad/mask bits
{{1, 4, 2}, {1, 3, 63}, {1, 5, 7}, {1, 4, 2, 3, 6, 5, 7}
{2, 3, 5}, {2, 7, 6}, {3, 7, 4}, {4, 6, 5}} {1, 0, 0, 0, 1, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 0-1 1 2 3 4 5 6 7

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

mul tiplication table

~No o~ wN




44 Fano.nb

23 50 Ref. Synbols: ZEA‘ 3D
R ’ A

0apccss Root{ -2 -2 -3 -2 -2 -2 -1 -1} Exp. m 1776. 99 MeV
0080001?2 Wight{ 0 -1 0 0 0 0 -1 ) Theo. m 1799. 25
© reight- 16 Exp. T 2.90601 x 10713 s
Bi nary { 0 0 1 1 0 0 0 0 )
1 1 1 1 1 1 1 1
= 2 2 2 2 T2 2 ) -3 }
[ L L 1 1 V3
Physi cs -5 -7 0 E -5 - 0 0 }

{

Bit NKS CA Pascal E8

N

Fl i pped

Cctonion triads-fPi =6 Sign mask=2 Hex=17 R fp_sm:6
{1, 6, 53,
{3, 4, 53,

{{1, 3, 2}, {1, 7, 4},
{2, 4, 6}, {2, 7, 5},
Hof f manSi ngl et on

- Fano cube
Fano plane

90Th [Rn]7s26d2 .

{3, 6, 7}}
(Yel | ow)

01 1 2 3 4 5 6
1 -1 -3 2 -7 -6 5
3 -1 -1 6 -7 -4
-2 1 -1 5 -4 7
7 -6 -5 -1 3 2
6 7 4 -3 -1 -1
-5 4 -7 -2 1 -1
-4 -5 6 1 2 -3
mul tiplication table

~NOoO o~ WN

Not Fli pped
Cctonion triads-fPi =9 Sign mask=2 Hex=17 R fp_sm6 Fl attened triad/mask bits
({1, 4, 23, {1, 6, 3}, {1, 7, 5}, {1, 4, 2,6, 3,7, 5}
{2, 3, 5}, {2, 7, 6}, {3, 4, 7}, {4, 5, 6}} {1, 1,1, 0, 1, 0, 0}
Coxeter (Cyan)

N

-6
-1
2

Fano plane Fano cube 0-1 1 2 3 4 5 6 7
1 -1 -4 -6 2 -7 3 5

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

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

T 4 -2 1 -7 -1 6 -5 3
C]? 5 7 3 -2 -6 -1 4 -1
CD 6 -3 7 1 5 -4 -1 -2

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

mul tiplication table

Flattened triad/mask bits
(1, 2, 3, 7, 4, 6, 5}
{1, 1, 1, 0, 1, 0, 0}
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256 v, %1 Ref. Synbols: 2C 3D 9
o v
Oapccssgg Root{ 3 3543211} Exp. m 1. x10718 mev
011000111, eight{ 0 0000 0 -1 1} Theo. m 4.89396 x 1011
> Height- 23 Exp. © o s
Bi nary { 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
=81 2 2 2 2 2 2 2 > }
[ L L 1 1 V3

Physi cs > > 0 e > - 0 0 1

{
Bit NKS CA Pascal E8

H20n [Rn ] 7s25f M6d10

FI i pped
Cctonion triads-fPi =6 Si gn mask=2 Hex=6F R fp_sm-6 Fl attened triad/mask bits
({1, 3, 2}, {1, 7, 4}, {1, 6, 5}, {1, 2, 3,7, 4,6, 5}
{2, 6, 4}, {2, 5 7}, {3, 5 4}, {3, 7, 6}} {1, 1,1, 1,0, 1, 1}
Hof f manSi ngl et on (Yel | ow)

Fano cube

01 1 2 3 4 5 6 7

Fano plane
- 1 -1 -3 2 -7 -6 5 4
@ 2 3 -1 -1-6 7 4 -5
3 -2 1 -1 -5 4 -7 6
o 4 7 6 5 -1 -3 -2 -1
Q C? 5 6 -7 -4 3 -1 -1 2
@ 6 -5 -4 7 2 1 -1 -3
7 -4 5 -6 1 -2 3 -1

mul tiplication table

Not Fli pped
Cctonion triads-fPi =9 Si gn mask=2 Hex=6F R fp_SITI:G Flattened triad/mask bits
{{1, 4, 23, {1, 6, 3}, {1, 7, 5}, (1, 4, 2, 6, 3, 7, 5}
{2, 5, 3}, {2, 6, 7}, {3, 7, 4}, {4, 6, 5}} {1, 1, 1, 1, 0, 1, 1}
Coxeter (Cyan)

Fano cube

01 1 2 3 4 5 6 7

Fano plane
1 -1 -4 -6 2 -7 3 5
2 4 -1 -5 -1 3 7 -6
3 6 5 -1 -7 -2 -1 4
4 -2 1 7 -1 -6 5 -3
5 7 -3 2 6 -1 -4 -1
6 -3 -7 1 -5 4 -1 2
7 -5 6 -4 3 1 -2 -1

mul tiplication table
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18 t - Ref. Symbols: 2C /\ 3D
i Y A * A
0apcess Root{ -3 -2 -4 -3 -2 -2 -1 -1} Exp. m 1776.99 MeV
008001022 Wight{ 0 -1 1 0 0 -1 1 0 } Theo. m 1799. 25
2 Height= 19 Exp. T 2.90601x 102 s
Bi nary { 0 1 0 1 0 0 0 0 1
1 1 1 1 1 1 1 1
B8 { -2 2 "2 2 "2 -2 "2 2 }
. 1 1 1 1 V3
Phy{SICS *E E *E 0 *E *T 0 0 }
2
Bit NKS CA Pascal E8 |I."5r5,3,13|
.I'F_ —
—— —l 103 r [Rn]7s25f 147p?t
it p— — 0
—r =
_F_.-: _—
| =
Fl i pped
Cctonion triads-fPi =6 Sign mask=3 Hex=24 R fp_sm:6 Flattened triad/mask bits
({1, 2, 3}, {1, 4, 7}, {1, 6, 5}, {1, 3, 2, 4, 7, 6, 5}
{2, 4, 6}, {2, 5, 7}, {3, 5, 4}, {3, 6, 7}} {0, 0, 1, 0, 0, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fanc cukbe 01 1 2 3 4 5 6 7
1 -1 3 -2 7 -6 5 -4
@ 2 -3 -1 1 6 7 -4 -5
3 2 -1 -1-5 4 7 -6
T 4 -7 -6 5 -1 -3 2 1
@l @ 5 6 -7 -4 3 -1 -1 2
@ 6 -5 4 -7 -2 1 -1 3
5 S 7 4 5 6 -1 -2 -3 -1
@ ‘® mul tiplication table
Not Fli pped
Cctonion triads-fPi =9 Sign mask=3 Hex=24 R fp_sm:6 Flattened triad/mask bits
({1, 2, 43, {1, 38, 6}, {1, 7, 53, {1, 2, 4, 3, 6, 7, 5}
{2, 3, 5}, {2, 6, 7}, {3, 7, 4}, {4, 5, 6}} {0, 0, 1, 0, 0, 1, 0}
Coxet er (Wan)
Fano plane Fane cube 01 1 2 3 4 5 6 7
1 -1 4 6 -2 -7 -3 5
@ 2 -4 -1 5 1 -3 7 -6
3 -6 -5 -1 -7 2 1 4
e 4 2 -1 7 -1 6 -5 -3
g @ 5 7 3 -2 -6 -1 4 -1
® { 6 3 -7 -1 5 -4 -1 2
7 -5 6 -4 3 1 -2 -1

mul tiplication table



240 v 7 Ref . Synbol s: 2I:v
Win L
DaDCesS Root{ 3 2 4 3
012001022 veight{ 0 01 -1
2 Height= 20

Bi nary { 1 0 0
1 1 1

E8{ 2 -2 -2

. 1 1 1
Physi cs > -5 T

{

Bit NKS CA Pascal E8

FI i pped

Cctonion triads-fPi =6 Sign mask=3 Hex=5C R fp_sm:6

Fano.nb | 47

2 1 13 Exp. m 1. x107'® Mmev
1 -10 1} Theo. m 4.89396 x 10711
Exp. t ?s
1 1 1 1 1 )
1 1 1 1 1
2 2 2 2 2 }
1 V3
0 2 - 0 0 }
2 2
e e1l” o2zl
.

Flattened triad/mask bits

{{1, 2, 3}, {1, 4, 7}, {1, 6, 5}, (1, 3, 2, 4, 7, 6, 5}
(2, 6, 4}, {2, 7, 5}, {3, 4, 5}, {3, 7, 6}} (0, 0, 1, 1, 1, 0, 1}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 3 -2 7 -6 5 -4
@ 2 -3 -1 1 -6 -7 4 5
3 2 -1 -1 5 -4 -7 6
Y 4 -7 6 -5 -1 3 -2 1
@l @ 5 6 7 4 -3 -1 -1 -2
@ 6 -5 -4 7 2 1 -1 -3
7 4 -5 -6 -1 2 3 -1

Not Fli pped

Cctonion triads-fPi =9 Sign mask=3 Hex=5C R fp_sm=6

mul tiplication table

Flattened triad/mask bits

({1, 2, 43, (1, 38, 6}, {1, 7, 53, (1, 2, 4, 3, 6, 7, 5}
{2, 5, 3}, {2, 7, 6}, {3, 4, 7}, {4, 6, 5}} {0, 0,1, 1,1, 0, 1}
Coxeter (Cyan)

Fano plane Fano cube o1 1 2 3 4 5 6 7
1 -1 4 6 -2 -7 -3 5
@ 2 -4 -1 -51 3 -7 6
3 65 17 -2 1 -4
K 4 2 -1 -7 -1 -6 5 3
(;5 @ 5 7 -3 2 6 -1 -4 -1
@ r 6 3 7 -1 -5 4 -1 -2
7 -5 -6 4 -3 1 2 -1

mul tiplication table
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12 T

i Ref. Synbol s: 2|:A 3D A

Oapccss Root{ -2 -2 -3 -3 -2 -2 -1 -1 Exp. m 1776.99 MeV
008001122 Wight{ 0 -2 1 -1 1 0 0 -1 Theo. m 1799. 25
© reight- 17 Exp. T 2.90601x10 " s
Bi nary { 1 0 0 1 0 0 0 0 )
1 1 1 1 1 1 1 1
= 2 2 2 2 "2 "2 -2 - }
[ ! L 1 1 V3
Phy{s' = 2 0 "2 T2 0 0 }
2 2
Bit NKS CA Pascal E8 |ﬂ"5'5,3,il| |ﬂl‘5’5,3,il|
= L 5 _g-a024
— = 94 20t 6 4
—r— Pu[Rn]7s25f : !
—r— _r——"¢ : |
L a N 0% s
-5 0 & TR0 gy
Fl i pped

Cctonion triads-fPi =6 Sign mask=4 Hex=3A R fp_sm:6

Flattened triad/mask bits

{1, 2, 3}, {1, 7, 4}, {1, 5, 6}, (1, 3, 2, 7, 4, 5, 6}
(2, 6, 4}, {2, 7, 5}, {3, 5, 4}, {3, 6, 7}} {0, 1, o0, 1, 1, 1, 0O}
Hof f manSi ngl et on (Yel | ow)

Ffanc plane Fano cube 01 1 2 3 4 5 6 7
1 -1 3 -2 -7 6 -5 4
@ 2 -3 -1 1 -6 -7 4 5
3 2 -1 -1 -5 4 7 -6
o 4 7 6 5 -1 -3 -2 -1
QD’ @ 5 -6 7 -4 3 -1 1 -2
@ 6 5 -4 -7 2 -1 -1 3
7 -4 -5 6 1 2 -3 -1

Not Fli pped

Cctonion triads-fPi =9 Sign mask=4 Hex=3A R fp_sm6

mul tiplication table

Flattened triad/mask bits

({1, 2, 4}, (1, 6, 3}, {1, 5, 7}, (1, 2, 4, 6, 3, 5, 7}
(2, 5, 3}, {2, 7, 6}, {3, 7, 4}, {4, 5, 6})} (0, 1, 0, 1, 1, 1, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 4 -6 -2 7 3 -5
@ 2 -4 -1 -5 1 3 -7 6
3 6 5 -1 -7 -2 -1 4
5~ 4 2 -1 7 -1 6 -5 -3
g @ 5 -7 -3 2 -6 -1 4 1
| @ J 6 -3 7 1 5 -4 -1 -2
' 7 5 6 -4 3 -1 2 -1

@ OO

mul tiplication table
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—0 . '
246 Voo Ref. Synbol s: 2I:v 3D

Wi
Oapccss Root{ 2 233 3 211} Exp. m 1. x10718 Mmev
012001122 Weight{ 0 010 -100 1} Theo m 4. 89396 x 101
> Height- 18 Exp. © o s
Bi nary { 0 1 0 1 1 1 1 1 1
1 1 1 1 1 1 1 1
BB { 2 2 3 2 2 2 2 2 )
Physics -2 : _% 0 L g 0 0 }

{

Bit NKS CA Pascal E8

FI i pped
Cctonion triads-fPi =6 Si gn mask=4 Hex=42 R fp_sm6 Fl attened triad/mask bits
({1, 2, 3}, {1, 7, 4}, {1, 5, 6}, {1, 3, 2, 7, 4, 5, 6}
{2, 4, 6}, {2, 5 7}, {3, 4, 5}, {3, 7, 6}} {0, 1, 0, 0, 0, 0, 1}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fano cube 01 1 2 3 4 5 6 7
1 -1 3 -2 -7 6 -5 4
@ 2 -3 -1 1 6 7 -4 -5
3 2 -1 -1 5 -4 -7 6
Ty 4 7 -6 -5 -1 3 2 -1
g @ 5 -6 -7 4 -3 -1 1 2
@ 6 5 4 7 -2 -1 -1 -3
* v 7 -4 5 -6 1 -2 3 -1
@ ‘® @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =9 Sign mask=4 Hex=42 R fp_sm6 Flattened triad/mask bits
{1, 2, 43, {1, 6, 3}, {1, 5, 73}, {1, 2, 4, 6, 3, 5, 7}
{2, 3, 5}, {2, 6, 7}, {3, 4, 7}, {4, 6, 5}} {0, 1, 0, 0, 0, O, 1}
Coxeter (Cyan)
Fame sube 01 1 2 3 4 5 6 7

Fano plane
: 1 -1 4 -6 -2 7 3 -5
-4 -1 5 1 -3 7 -6
6 -5 -1 7 2 -1 -4
2 -1 -7 -1 -6 5 3
-7 3 -2 6 -1 -4 1
-3 -7 1 -5 4 -1 2
5 6 4 -3 -1 -2 -1
mul tiplication table

~NOoO o~ WwN
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+o- =

170 x1&2. °3 Ref. Synbol s: 2[. 3D .

og L
-18
0apccssqg Root{ 0 000O0O0 -10 } EXp.m 1. %107 Mev
. B 3ig
010010000, g 9t L 2 100000 0 Theo. m Vpor &2 Wega
tght= Exp. t© ?s
Bi nary { 1 1 1 0 1 0 0 1 }
E8{ 0 0 0 0 -1 0 0 }
Physi cs 0 0 L L L )
( V3 V2 Ve
2
Bit NKS CA Pascal E8 |ﬁ'5'1,lil,ilil| |ﬁ'5’1,ljl,iljl|
1|:| """""""""" /
2He1s? '”
-nﬂ
Fl i pped
Cctonion triads-fPi =7 Sign mask=1 Hex=7D L fp_sm:3 Flattened triad/mask bits
{{1, 4, 2}, {1, 3, 5}, {1, 7, 6}, {1, 2, 4, 3, 5, 7, 6}
{2, 6, 3}, {2, 7, 5}, {3, 7, 4}, {4, 6, 5}} {1, 0, 1, 1, 1, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fane cube 01 1 2 3 4 5 6 7
1 -1 -4 5 2 -3 -7 6
@ 2 4 -1 -6 -1 -7 3 5
3 -5 6 -1 -7 1 -2 4
T 4 -2 1 7 -1 -6 5 -3
@l C? 5 3 7 -1 6 -1 -4 -2
® 6 7 -3 2 -5 4 -1 -1
7 -6 -5 -4 3 2 1 -1
@ ‘® @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =4 Sign mask=1 Hex=7D L fp_sm=3 Fl attened triad/mask bits
({1, 3, 2}, {1, 4, 6}, {1, 7, 5}, {1, 3,2, 4,6, 7, 5}
{2, 7, 4}, {2, 6, 5}, {3, 5, 4}, {3, 7, 6}} {1, 0,1, 1,1, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6

7
1 -1 -3 2 6 -7 -4 5
3 -1 -1 -7 -6 5 4
-2 1 -1 -5 4 -7 6
-6 7 5 -1 -3 1 -2
7 6 -4 3 -1 -2 -1
4 -5 7 -1 2 -1 -3
-5 -4 -6 2 1 3 -1
mul tiplication table

~No o wN
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-18
oapecssgg Root{ 0 1 111 0 00 ) EpP M 1. <1077 MV
_ _ Org
001010000, ﬁl gEI{ g 1100 -101 Theo. m ovper 2 Voga
tght = Exp. t© ?s
Bi nary { 0 1 1 1 0 0 1 1 1
E8{ 0 0 1 0 0 0 0 }
Physi cs 0 1 - L 0 }
( V2 V2
|¢’32+2| W3 549
NKS CA Pascal E8 28— . 32,22
a0 2
I 25Nh 9 2 .I
1 |
;; i [
1% -
_2_2 b =
Fl i pped
Cctonion triads-fPi =7 Sign mask=1 Hex=05 L fp_sm3 Flattened triad/mask bits
({1, 4, 23, {1, 3, 5}, {1, 7, 6}, {1, 2, 4, 3, 5, 7, 6}
{2, 3, 6}, {2, 5, 7}, {3, 4, 7}, {4, 5, 6}} {1, 0, 1, 0, 0, 0, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -4 5 2 -3 -7 6
@ 2 4 -1 6 -1 7 -3 -5
3 -5-6 -1 7 1 2 -4
Ty 4 -2 1 -7 -1 6 -5 3
T
(iD 6 7 3 -2 5 -4 -1 -1
7 -6 5 4 -3 -2 1 -1
@ ‘(;D @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =4 Sign mask=1 Hex=05 L fp_sm=3 Flattened triad/mask bits
({1, 3, 2}, (1, 4, 63}, {1, 7, 5}, {1, 3, 2, 4,6, 7, 5}
{2, 4, 7}, {2, 5, 6}, {3, 4, 5}, {3, 6, 7}} {1, 0, 1, 0, 0, 0, 0}
Coxeter (Cyan)
Fanc plane Fane cube 01 1 2 3 4 5 6 7
1 -1 -3 2 6 -7 -4 5
@ 3 -1 -1 7 6 -5 -4
-2 1 -1 5 -4 7 -6

-6 -7 -5 -1 3 1 2
7 -6 4 -3 -1 2 -1
4 5 -7 -1 -2 -1 3
-5 4 6 -2 1 -3 -1
mul tiplication table

~No o, wN
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+-

R 3 . ’
165 Xx1% & Ref . Synbol s: ZEO 3D

®

-18
oapccssgg Root{ 4 354 3 212 ) 1. %107 MeVv
. _ 2H.3
010010100, V\EI ght{ 0 000 -1101} eVper C2 Mega
Hei ght = 25 ” s
Bi nary { 1 1 1 1 0 0 }
E8{ 0 0 0 0 1 1 )
Physi cs 0 0 0 1 1 }
{ V2 Ve
2
Bit NKS CA Pascal ES8 |*f'5'? 1 +1|

ata—

llSqu [Rn} 7525f 146d107p3 .

Fl i pped
Cctonion triads-fPi =7 Sign mask=2 Hex=63 L fp_sm3 Flattened triad/mask bits
{1, 4, 2}, {1, 5, 3}, {1, 6, 7}, {1, 2, 4, 5, 3, 6, 7}
(2, 3, 6}, {2, 5 7}, {3, 7, 4}, {4, 6, 5}} {1, 1, 0, 0, O, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

~NOoO o~ WN

Not Fli pped
Cctonion triads-fPi =4 Sign mask=2 Hex=63 L fp_sm3 Fl attened triad/mask bits
({1, 3, 2}, {1, 6, 4}, {1, 5, 7}, {1, 3, 2,6, 4,5 7}
{2, 4, 7}, {2, 5, 6}, {3, 5, 4}, {3, 7, 6}} {1, 1,0, 0, 0, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 6 7

5
1 -1 -3 2 -6 7
3 -1 -1 7 6 -5 -4
-2 1 -1 -5 4
6 -7 5 -1 -3 -1 2
-7 -6 -4 3 -1 2 1
-4 5 7 1 -2 -1 -3
5 4 -6 -2 -1 3 -1
mul tiplication table

~No o, wN
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0 . ' N\
195 eS@{q Ref . Synbol s: ZEO 3D

r

-18
Oapccssgg Root{ -10-1-1-1 0 003} B&pm 1. x10°8 Mev
001010100, ﬁ{ 92:5 g 1 -1 0 0 -111 73 Theo. m e
' - EXp T ?2 s

Bi nary { 1 0 0 1 1 1 0 L :

E8{ 0 1 0 1 0 0 0 0 |
Physi cs 0 1 1 o1 0 0 o 0 }

V2. V2

{

7
Uaga1t Wl

ek

Bit NKS CA Pascal E8

FI i pped
Cctonion triads-fPi =7 Sign mask=2 Hex=1B L fp_sm:3 Fl attened triad/mask bits
({1, 4, 2}, {1, 5, 3}, {1, 6, 7}, {1, 2, 4,5, 3,6, 7}
{2, 6, 3}, {2, 7, 5}, {3, 4, 7}, {4, 5, 6}} {1, 1, 0,1, 1, 0, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

~No o, wN

Not Fli pped
Cctonion triads-fPi =4 Sign mask=2 Hex=1B L fp_sm:3 Fl attened triad/mask bits
{{1, 3, 23}, {1, 6, 4}, {1, 5, 7}, (1, 3, 2, 6, 4, 5, 7}
{2, 7, 4}, {2, 6, 5}, {3, 4, 5}, {3, 6, 7}} {1, 1, 0, 1, 1, 0, 0}

Coxeter (Cyan)

01 1 2 3 4 5 6
1 -1 -3 2 -6 7 4 -5
3 -1 -1 -7 -6 5
-2 1 -1 5 -4 7
6 7 -5 -1 3 -1 -2
-7 6 4 -3 -1 -2 1
-4 -5 -7 1 2 -1 3
5 -4 6 2 -1 -3 -1
mul tiplication table

~NOoO o~ WwN




54 Fano.nb

1 .
s ]
82 xolméL Ref . Synbol s: ZEO
Dancess Root{ -1 -1 -2 -2
018011088 veight{ 0 -1.0 0
2 Height= 12
Bi nary { 0 0 1
E8 0 0 0
Physi cs 0 0 0
{
Bit NKS CA Pascal E8
—
=lh.|_" 70Yb [Xe | 6s24f
—
——
Eln_
Fl i pped

a=la—

a=la—

3D ®
2 2 103 Bp.om 1. x107'% Mev
0 0 1 03} Theo. m e\/perleMaga
Exp. t ?s
0 0 1 0 1 }
-1 -1 0 0 }
1 1 1 1 }
V3 vz N
2 2
|1g 2.+ g 3 +2]

202

14

—6-4-20 2 4 6

Cctonion triads-fPi =7 Sign mask=3 Hex=50 L fp_sm:3

Flattened triad/mask bits

{1, 2, 4}, {1, 3, 5}, {1, 6, 7}, (1, 4, 2, 3, 5, 6, 7}
(2, 3, 6}, {2, 7, 5}, {3, 4, 7}, {4, 6, 5}} {0, 0, 0, 0, 1, 0, 1}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 0-1 1 2 3 4 5 6 7
1 -1 4 5 -2 -3 7 -6
@ 2 -4 -16 1 -7 -3 5
3 -5-6 -1 7 1 2 -4
S 4 2 -1 -7 -1 -6 5 3
C? 5 3 7 -1.6 -1 -4 -2
'.\ @ J 6 -7 3 -2 -5 4 -1 1
™ d 7 6 -5 4 -3 2 -1 -1

Not Fli pped
Cctonion triads-fPi =4 Sign mask=3 Hex=50 L fp_sm3
{1, 2, 33, {1, 4, 6}, {1, 5, 7},
{2, 4, 7}, {2, 6, 5}, {3, 4, 5}, {3, 7, 6}}
Coxeter (Cyan)
Fano plane Fano cube O-1 1 2 3 4
1 -1 3 -2 6
@ 2 -3 -1 1 7
3 2 -1 -1 5
o 4 -6 -7 -5 -1
g @ 5 -7 6 4 -3
@ r 6 4 -5 7 -1
7 5 4 -6 -2

mul tiplication table

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

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

mul tiplication table



Fano.nb | 55

218 eg3 91 Ref. nbol s: 20 .3D
o > ® "0

'm

1. x107%® Mev

Oapccssqgg Root { 11
001011000, V‘él ght{ 00 eVper C2 Mega
Hei ght= 6 2 s
Bi nary { 0 0 1 }
E8{ 1 0 0 }
Physi cs 1 0 }

{

Bit NKS CA Pascal E8

Fl i pped
Cctonion triads-fPi =7 Sign mask=3 Hex=28 L fp_sm3 Flattened triad/mask bits
{{1, 2, 4}, {1, 3, 5}, {1, 6, 7}, {1, 4, 2, 3, 5, 6, 7}
{2, 6, 3}, {2, 5, 7}, {3, 7,4}, {4,5, 6}} {0, 0, 0, 1, 0, 1, 0O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 0-1 1 2 3 4 5 6 7

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

mul tiplication table

~N o ok wN

Not Fli pped
Cctonion triads-fPi =4 Sign mask=3 Hex=28 L fp_sm:3 Fl attened triad/mask bits
{{1, 2, 33, {1, 4, 6}, {1, 5, 73}, {1, 2, 3,4, 6,5 7}
{2, 7, 4}, {2, 5, 6}, {3, 5, 4}, {3, 6, 7}} {0, 0, 0, 1, 0, 1, O}
Coxeter (Cyan)
Fano plane Fano cube 0-1 1 2 3 4 6 7

5
1 -1 3 -2 6 7 -4 -5
-3 -1 1 -7 6 -5 4
2 -1 -1 -5 4 7 -6
-6 7 5 -1 -3 1 -2
-7 -6 -4 3 -1 2 1
4 5 -7 -1 -2 -1 3
5 -4 6 2 -1 -3 -1
mul tiplication table

~No o wN
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167 g% 0 Ref. Synbols: 2C4n 3D
Om R <j .
Root{ 00111 1 1 0 } Exp. m 1. x10°%® mev
Oapccssgg . 18
Weight{ 1 0 001 -10 -1} Theo. m 2. 9674 x 10
010011100, .
Hei ght= 6 Exp. T ?'s
Bi nary { 1 1 1 1 0 0 0 1 }
E8{ 0 0 0 0 0 1 -1 )
Physi cs 0 0 0 0 0 0 - -3
y 5 > }
{
3 2,52/
Bit NKS CA Pascal E8 32,2
4
i _gl:l 2

070 [Ar 14523010 3

2
1
-2 i
—1%0
-4 4 .
29 5
Fl i pped
Cctonion triads-fPi =7 Sign mask=4 Hex=4E L fp_sm:3
({1, 2, 43, {1, 5, 3}, (1, 7, 6},
{2, 6, 3}, {2, 5 7}, {3, 4, 7}, {4, 6, 5}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe O-1 1 2 3 4
1 -1 4 -5 -2
@ 2 -4 -1 -6 1
3 5 6 -1 7
T 4 2 -1 -7 -1
| ® | 6 7 -3 2 -5
¥ /
r 7 -6 5 4 -3
@ @ mul tiplication
Not Fli pped
Cctonion triads-fPi =4 Sign mask=4 Hex=4E L fp_sm3
({1, 2, 3}, {1, 6, 4}, {1, 7, 5},
(2, 7, 43y, {2, 5, 6}, {3, 4, 5}, {3, 7, 6}}
Coxeter (Cyan)

Fano cube

01 1 2 3 4

Fano plane

1 -1 3 -2 -6

@ 2 -3 -1 1 -7

3 2 -1 -1 5

Y- 4 6 7 -5 -1
g @ 5 7 -6 4 -3
@ I 6 -4 5 7 1

7 -5 -4 -6 2

mul tiplication

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

5 6 7
3 -7 6
7 3 -5
-1 -2 -4
-6 5 3
-1 -4 2
4 -1 -1
-2 1 -1
tabl e

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

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

5 6 7
-7 4 5
6 -5 4
-4 -7 6
3 -1 -2
-1 2 -1
-2 -1 -3
1 3 -1
tabl e
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193 01 Ref. Synbols: 2Cga 3D
Y "0

'm

Root{ 1 1 2210 0 0} Exp. m 1. x10718 mev
Oapccssgg . 18
Veight{ 0 -1 01 00 -1 0 } Theo. m 2.9674 x 10
001011100, .
Hei ght= 8 Exp. t ?s
Bi nary { 1 0 1 0 0 1 1 1 1
E8{ 0 0 1 1 0 0 0 0 }
Physi cs 0 0 0 V2 0 0 0 0 )
{
Z 2
+
Bit NKS CA Pascal ES8 W(S’l’—l' |ﬁ'5'5,1,il|
FI i pped
Cctonion triads-fPi =7 Sign mask=4 Hex=36 L fp_sm:3 Fl attened triad/mask bits
{1, 2, 43, {1, 5, 33}, {1, 7, 6}, {1, 4, 2, 5, 3, 7, 6}
{2, 3, 6}, {2, 7, 5}, {3,7, 4}, {4, 5, 6}} {0, 1, 1, O, 1, 1, 0O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 0O~1 1 2 3 4 5 6 7
1 -1 4 -5 -2 3 -7 6
@ 2 -4 -1 6 1 -7 -3 5
3 5 -6 -1 -7 -1 2 4
T 4 2 -1 7 -1 6 -5 -3
. @ ] 6 7 3 -2 5 -4 -1 -1
X J 7 6 -5 -4 3 2 1 -1
@ \®/ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =4 Sign nmask=4 Hex=36 L fp_sm3 Flattened triad/mask bits
({1, 2, 3}, {1, 6, 4}, {1, 7, 5}, {1, 2, 3, 6, 4,7, 5}
{2, 4, 7}, {2, 6, 5}, {3, 5, 4}, {3, 6, 7}} {0, 1, 1, 0, 1, 1, 0O}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 7

-3 -1 1 7 -6
2 -1 -1 -5 4
6 -7 5 -1 -3 -1 2
7 6 -4 3 -1 -2 -1
-4 -5 -7 1 2 -1 3
-5 4 6 -2 1 -3 -1
mul tiplication table

6

1 -1 383 -2 -6 -7 4 5
5
7

~No ok wdN
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1 4
66 d .° ° Ref. Synbols: 2C 3D
ogq L . .
0ancess Root{ -1 -1 -2 -2 -1 -1 -1 0 } Exp. m 5. MeV
008010082 Wight{ -1 0 1 -1 0 0 1 0 } Theo. m 3.2107
2 Height-= 10 Exp. t ?'s
Bi nary{ 0 1 0 1 0 0 1 0 }
E8{ 0 0 -1 0 0 -1 0 0 }
Physics O O _i _i O _i i i }
; vz vz V3 vz Ve
2 2
Bit NKS CA Pascal ES | [a,3,42]
G
— —— # L B
e Eipie| S9Pr [Xe]6s%4f3 2
—— — b 0 2
|-'— =|_'_"ﬂ— -2 0
. :1_;1-==== _4 »
S = _ﬁ .............................. -
-6-4-20 2 4 &
FI i pped
Cctonion triads-fPi =8 Sign mask=1 Hex=01 L fp_sm:2 Fl attened triad/mask bits
({1, 4, 2}, {1, 38, 5}, {1, 6, 7}, {1, 2, 4, 3, 5, 6, 7}
{2, 3, 7}, {2, 5, 6}, {3, 4 6}, {4 5, 7}} {1, 0, 0, 0, 0, 0, 0}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -4 5 2 -3 7 -6
@ 4 -1 7 -1 6 -5 -3

-5 -7 -1 6 1 -4 2
-2 1 -6 -1 7 3 -5
3 -6 -1 -7 -1 2 4
-7 5 4 -3 -2 -1 1
6 3 -2 5 -4 -1 -1
mul tiplication table

Yo ?
@ \\®..,/ @

~No o, wN

Not Fli pped
Cctonion triads-fPi =10 Si gn mask=1 Hex=08 L fp_sm:5 Flattened triad/mask bits
{{1, 2, 4}, {1, 3, 6}, {1, 5, 7}, (1, 2, 4, 3, 6, 5, 7}
(2, 7, 3}, {2, 5, 6}, {3, 4, 5}, {4, 6, 7}} {0, 0, 0, 1, 0, 0, O}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3 4 5 6 7

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

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

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

mul tiplication table

Po?
@ \@../ @

~NOoO o~ WwN




W[

2
-=>
3
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80 U. Ref. Synbols: 2C 3D
rqg L ’ e
0apccss Root{ 00 0 00110} Exp. m 2.2 MeV
012010082 Wight{ 1 1 -1 00 00 0 } Theo. m 1. 60535
2 Height- 3 Exp. Tt ?2's

Bi nary{ 0 0 1 0 1 0 0 1 }

E8{ 0 0 0 -1 0 1 0 0 )
Physics 0 0 1 _ 1 0 1 _ 1 _ 1 }

{ NS NES V3 NeS NG

y 2
+

Bit NKS CA Pascal EB ¥r2,1,20] V21,20

-3-3-10 12 3

Fl i pped
Cctonion triads-fPi =8 Sign mask=1 Hex=79 L fp_sm:2 Flattened triad/mask bits
{1, 4, 23, {1, 3, 5}, {1, 6, 7}, {1, 2, 4, 3, 5, 6, 7}
{2, 7, 3}, {2, 6, 5}, {3, 6, 4}, {4, 7, 5}} {1, 0, 0, 1, 1, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 0O-1 1 2 3 4 5 6 7
1 -1 -4 5 2 -3 7 -6
@ 2 4 -1 -7 -1 -6 5 3
3 -5 7 -1 -6 1 4 -2
1 4 -2 1 6 -1 -7 -3 5
@l C? 5 3 6 -1 7 -1 -2 -4
| CD 6 -7 -5 -4 3 2 -1 1
A 7 6 -3 2 -5 4 -1 -1
@ ‘(:D @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =10 Sign mask=1 Hex=70 L fp_sm5 Flattened triad/mask bits
{1, 2, 4y, {1, 3, 63}, {1, 5, 73, (1, 2, 4, 3, 6, 5, 7}
(2, 3, 7}, {2, 6, 5}, {3, 5, 4}, {4, 7, 6}} {0, 0, 0,0, 1, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 4 6 -2 7 -3 -5
@ 2 -4 -1 7 1 -6 5 -3
3 -6 -7 -1 -5 4 1 2
1 4 2 -1 5 -1 -3 -7 6
g @ 5 -7 6 -4 3 -1 -2 1
| CD J 6 3 -5 -1 7 2 -1 -4
: 7 5 3 -2 -6 -1 4 -1

mul tiplication table
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2

71 Ut Ref. Synbols: 2C
r

5 <> 3D0

0apccssgg R.OOI { 000 O 1110} Exp. m 2.2 MeV
011010101, “¢'ght{ 101 -1.000 0 3 Theo. m 1. 60535
Hei ght: 4 Exp T 2 s
Bi nary { 0 1 0 0 0 1 1 0 }
Physi cs 0 0 1 _1 0 1 1 1 }
{ vz 2 8 vz V6
i Waral®  apal’
Bit NKS CA Pascal E8 T PEFES

Fl i pped
Cctonion triads-fPi =8 Sign mask=2 Hex=67 L fp_sm:2 Flattened triad/mask bits
{{1, 4, 2}, {1, 5, 3}, {1, 7, 6}, {1, 2, 4,5, 3, 7, 6}
{2, 3, 7}, {2, 5, 6}, {3, 6, 4}, {4, 7, 5}} {1, 1, 1, 0, 0, 1, 1}
Coxeter (Cyan)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

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

&

2 4 -1 7 -1 6 -5 -3
3 5 -7 -1 -6 -1 4 2
Ty 4 -2 1 6 -1 -7 -3 5
GINe
@ 6 7 5 -4 3 -2 -1 -1
5 S 7 -6 3 -2 -5 4 1 -1
@ ‘® ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =10 Sign mask=2 Hex=6E L fp_sm5 Flattened triad/mask bits
{{1, 2, 43}, {1, 6, 3}, {1, 7, 5}, {1, 2, 4, 6, 3, 7, 5}
{2, 7, 3}, {2, 5, 6}, {3, 5 4}, {4 7, 6}} {0, 1,1, 1,0, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fane cube 01 1 2 3 4 5 6 7

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

mul tiplication table

&

Yo §

~No o wdN
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75 d.® Ref. Symbols: 2C 3D
o R D @
Oapccss Root{ -1 -1-2-2-2-1-10} Exp. m 5. MeV
008010182 Weight{ -1 1 -1 0 0 0 1 0} Theo. m 3. 2107
2 Height- 11 Exp. t ?'s

Bi nary { 0 0 1 1 0 1 0 0 }

E8{ 0 0 0 -1 0 -1 0 0 }
Physics 0 0 1 o1 0 o 1 1 }

Ve vz V3 vz Ve

{

Bit NKS CA Pascal E8

FI i pped
Cctonion triads-fPi =8 Sign mask=2 Hex=1F L fp_sm:2 Fl attened triad/mask bits
({1, 4, 2}, {1, 5, 33}, {1, 7, 6}, {1, 2, 4,5, 3, 7, 6}
{2, 7, 3}, {2, 6, 5}, {3, 4, 6}, {4 5 7}} {1, 1,1, 1,1, 0, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

~No o, wN

Not Fli pped
Cctonion triads-fPi =10 Sign mask=2 Hex=16 L fp_sm5 Flattened triad/mask bits
{{1, 2, 4}, {1, 6, 3}, {1, 7, 53}, {1, 2, 4, 6, 3, 7, 5}
{2, 3, 7}, {2, 6, 5}, {3, 4, 5}, {4, 6, 7}} {0, 1, 1, 0, 1, 0, O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 4 -6 -2 -7 3 5
-4 -1 7 1 -6 5 -3
6 -7 -1 5 -4 -1 2
2 -1 -5 -1 3 7 -6
7 6 4 -3 -1 -2 -1
-3 -5 1 -7 2 -1 4
-5 3 -2 6 1 -4 -1
mul tiplication table

~NOoO o~ WwN
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2 1
2Lz
3 3

60 T Ref. Synbols: 2C
Fm ’
0ancess Root{ 10 1 11
012011082 Weight{ 1 0 0 0 0
2 Height= 7

Bi nary { 0 1 1
E8 { 0 -1 0

Physi cs 0 -1 0
{

Bit NKS CA Pascal E8

=

Fl i pped

Cctonion triads-fPi =8 Sign mask=3 Hex=54 L fp_sm:2

3D

e

1 0 3} Exp. m 2.2 MeV

-1 -1 3 Theo. m 1. 60535

Exp. t ?s
0 1 0 0 0 }
0 0 1 0 0 1
0 0 1 _1r _r )
V3 V2o \6
a2 42]° 2
4,2,£2 VZRES]

—G-4-20 2 4

Flattened triad/mask bits

{{1, 2, 43, {1, 3, 5}, {1, 7, 6}, {1, 4, 2, 3, 5, 7, 6}
{2, 3, 7}, {2, 6, 5}, {3, 4, 6}, {4, 7, 5}} {0, 0, 1, 0, 1, O, 1}
Coxeter (Cyan)
Fano plane Fano cube 0-1 1 2 3 4 5 6 7
1 -1 4 5 -2 -3 -7 6
@ 2 -4 -1 7 1 -6 5 -3
3 -5 -7 -1 6 1 -4 2
T 4 2 -1 -6 -1 -7 3 5
C? 5 3 6 -1 7 -1 -2 -4
| @ | 6 7 -5 4 -3 2 -1 -1
X 7 -6 3 -2 -5 4 1 -1
@ @ @ mul tiplication table

Not Fli pped

Cctonion triads-fPi =10 Sign nmask=3 Hex=5D L fp_sm5

Flattened triad/mask bits

({1, 4, 2}, {1, 3, 6}, {1, 7, 5}, {1, 4, 2, 3, 6, 7, 5}
{2, 7, 3}, {2, 6, 5}, {3, 4, 5}, {4, 7, 6}} {1, 0, 1, 1, 1, 0, 1}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 -4 6 2 -7 -3 5
@ 2 4 -1 -7 -1 -6 5 3
3 -6 7 -1 5 -4 1 -2
e 4 -2 1 -5 -1 3 -7 6
C;? 5 7 6 4 -3 -1 -2 -1
| ® ) 6 3 -5 -1 7 2 -1 -4
: 7 -5 -3 2 -6 1 4 -1

QOO

mul tiplication table
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210 d .* Ref. Synbols: 2C 3D
om L D .
0apccss Root{ 0 00 -1 -1-1-10} Exp. m 5. MeV
008011082 Veight{ -1 00 -1 1 0 0 0} Theo. m 3.2107
2 "bl ght = 5 Exp T ') s

Bi nary { 0 1 0 1 1 0 1 )

E8{ 1 0 0 0 0 -1 0 0 }
Physi cs 1 0 0 0 0 L 1 L }

{ NED NFa NS

2
|¢’3 240 W3 540

2 —

Bit NKS CA Pascal E8

23V [Ar 14s23d3

-4-20 2 4
Fl i pped
Cctonion triads-fPi =8 Sign mask=3 Hex=2C L fp_sm:2 Flattened triad/mask bits
{{1, 2, 4}, {1, 3, 5}, {1, 7, 63, {1, 4,2, 3,5, 7, 6}
{2, 7, 3}, {2, 5, 6}, {3, 6, 4}, {4, 5, 7}} {0, 0, 1, 1, 0, 1, O}
Coxeter (Cyan)
Fano plane Fane cube 01 1 2 3 4 5 6 7

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

e

2 -4 -1 -7 1 6 -5 3
3 -5 7 -1 -6 1 4 -2
4 2 -1 6 -1 7 -3 -5
C]? 5 3 -6 -1 -7 -1 2 4
CD 6 7 5 -4 3 -2 -1 -1
7 -6 -3 2 5 -4 1 -1
@ @ CD mul tiplication table
Not Fli pped
Cctonion triads-fPi =10 Sign nmask=3 Hex=25 L fp_sm5 Fl attened triad/mask bits
{{1, 4, 2}, {1, 3, 6}, {1, 7, 53}, {1, 4, 2, 3, 6, 7, 5}
{2, 3, 7}, {2, 5, 6}, {3, 5 4}, {4, 6, 7}} {1, 0, 1, 0, 0, 1, 0}
Hof f manSi ngl et on (Yel | ow)
fano plane Fane cube 01 1 2 3 4 5 6 7

1 -1 -4 6 2 -7 -3 5
4 -1 7 -1 6 -5 -3
-6 -7 -1 -5 4 1 2
-2 1 5 -1 -3 7 -6
7 -6 -4 3 -1 2 -1
3 5 -1 -7 -2 -1 4
-5 3 -2 6 1 -4 -1
mul tiplication table

@

T ®
00’ ®

~No o wN
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55 d.? Ref . Synbol s: 2D 3D
om R . .
0ancess Root{ 0 -1 -1 -1 -1 -1 -1 0
008011182 Wight{ -1 0 0 0 0 1 0 -1 3.2107
2 Height= 7 ?s
Bi nary { 1 0 0 0 1 1 1
E8{ 0 -1 0 0 0 0 }
Physi cs 0 -1 0 0 0 1 )
V6
{
2
Bit NKS CA Pascal EB _
4
% STRb [Kr 15s? 3
-2
_4 -1
4-20 2 4
FI i pped
Cctonion triads-fPi =8 Sign mask=4 Hex=32 L fp_sm2 Fl attened triad/mask bits
({1, 2, 4}, (1, 5, 33}, {1, 6, 7}, {1, 4, 2,5, 3, 6, 7}
{2, 3, 7}, {2, 6, 5}, {3, 6, 4}, {4, 5 7}} {0, 1,0, 0,1, 1, 0}
Coxeter (Cyan)
Fano plane Fano cukbe 0-1 1 2 3 4 5 6 7
1 -1 4 -5 -2 3 7 -6
® 2 -4 -1 7 1 -6 5 -3
3 5 -7 -1 -6 -1 4 2
"_""~ 4 2 -1 6 -1 7 -3 -5
ﬁ C]? 5 -3 6 1 -7 -1 -2 4
'.\ @ | 6 -7 -5 -4 3 2 -1 1
" S 7 6 3 -2 5 -4 -1 -1
@ \®/ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =10 Sign mask=4 Hex=3B L fp_sm5 Flattened triad/mask bits
{1, 4, 23, {1, 6, 33}, {1, 5, 73, {1, 4, 2, 6, 3, 5, 7}
{2, 7, 3}, {2, 6, 5}, {3, 5, 4}, {4, 6, 7}} {1, 1, 0, 1, 1, 1, 0O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe O~1 1 2 3 4 5 6 7
1 -1 -4 -6 2 7 3 -5
© 2 4 -1 -7 -1 -6 5 3
3 6 7 -1 -5 4 -1 -2
'_""~ 4 -2 1 5 -1 -3 7 -6
ﬁ @ 5 -7 6 -4 3 -1 -2 1
'.\ @ | 6 -3 -5 1 -7 2 -1 4
7 5 -3 2 6 -1 -4 -1

gﬁ; \\(::Txf Ci)

mul tiplication table
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W[

2
-=>
3

215 U, Ref. Synbols: 2|:’ 3D .
0apccss Root{ 112 1 111 0} Exp. m 2.2 MeV
012011182 Wight{ 1 0 0 -1 1 0 -1 0 } Theo. m 1. 60535
2 Height= 9 Exp. T 5 s

Bi nary { 0 0 1 1 1 1 0 1 }

E8{ 1 0 0 0 0 1 0 0 }
Physi cs 1 0 0 0 0 L - o }

V3 V7 Ve

{

Bit NKS CA Pascal E8

7
sy +0lt 5120l

FI i pped
Cctonion triads-fPi =8 Sign mask=4 Hex=4A L fp_sm:2 Fl attened triad/mask bits
{{1, 2, 43, {1, 5, 3}, {1, 6, 73}, {1, 4, 2,5, 3, 6, 7}
{2, 7, 3}, {2, 5, 6}, {3, 4, 6}, {4, 7, 5}} {0, 1, 0, 1, 0, 0, 1}
Coxeter (Cyan)
Fano plane Fano cube O-1 1 2 3 4 5 6 7

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

mul tiplication table

Q@
S

II
3

@ O7 0

~No o~ wN

Not Fli pped
Cctonion triads-fPi =10 Sign mask=4 Hex=43 L fp_sm5 Flattened triad/mask bits
{1, 4, 23, {1, 6, 3}, {1, 5, 7}, {1, 4, 2, 6, 3, 5, 7}
{2, 3, 7}, {2, 5, 6}, {3, 4, 5}, {4, 7, 6}} {1, 1, 0, 0, 0, 0, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

~No ok, wbN
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0--1 . ’
10 ve Ref. Synbols: 2|:A 3D A

Root{ -3 -2 -4 -4 -3 -2 -1 -1} Exp. m 1. x10°%® mev
Oapccssgg . 1
001000011, ‘eight{ 0 0 0 -1 1 -1 1 0 } Theo. m 4.89396 x 10
2 Height= 21 ?s
Bi nary { 1 1 0 0 0 }
1 1 1 1 1
B8 2 2 -2 2 2 }
. 1 1 1
Phy{sncs > > 0 " 0 }
Bit NKS CA Pascal E8
o —
o B 10%Hs [Rn)7s?5f M6d°
= _n-'_'l=_
=S =nn
Fl i pped
Cctonion triads-fPi =9 Sign mask=1 Hex=0E R fp_sm:6 Flattened triad/mask bits
{{1, 2, 43}, {1, 6, 3}, {1, 7, 53, {1, 4, 2, 6, 3, 7, 5}
{2, 5, 3}, {2, 6, 7}, {3, 4 7}, {4 5, 6}} {0, 1,1, 1,0, 0, 0}
Coxeter (Cyan)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 4 -6 -2 -7 3 5
@ 2 -4 -1 -5 1 3 7 -6
3 6 5 -1 7 -2 -1 -4
) 4 2 -1 -7 -1 6 -5 3
. CD ] 6 -3 -7 1 5 -4 -1 2
X J 7 56 4 -3 1 -2 -1
® \®/ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =6 Sign mask=1 Hex=0E R f p_sm-6 Fl attened triad/mask bits
({1, 2, 3}, {1, 7, 4}, {1, 6, 5}, {1, 2, 3,7, 4,6, 5}
{2, 6, 4}, {2, 5, 7}, {3, 4, 5}, {3, 6, 7}} {0, 1, 1, 1, 0, 0, O}
Hof f manSi ngl et on (Yel | ow)
Fano cube 01 1 2 3 4 5 6 7

Fano plane
- 1 -1 3 -2 -7 -6 5 4
-3 -1 1 -6 7 4 -5
2 -1 -1 5 -4 7 -6
7 6 -5 -1 3 -2 -1
6 -7 4 -3 -1 -1 2
-5 -4 -7 2 1 -1 3
-4 5 6 1 -2 -3 -1
mul tiplication table

~No o wN
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163 T 9 Ref. Synbols: 2C '3D
I y v>re

0 Root{ 2 122 2 21113} Exp. m 1776.99 MeV
o?gggggﬁ Wight{ 0 100 -1 100 } Theo. m 1799. 25
2 Height= 14 Exp. T 2.90601x 107 s
Bi nary { 0 0 0 0 1 1 1 1 1
1 1 1 1 1 1 1 1
B8 { -2 -2 -2 -2 2 2 2 2 }
Physi cs 7% 73 0 7% % g 0 0 }

{

7
|5 2 +3]

A=

Bit NKS CA Pascal E8

Fl i pped
Cctonion triads-fPi =9 Sign mask=1 Hex=76 R fp_sm:6 Flattened triad/mask bits
{{1, 2, 43}, {1, 6, 3}, {1, 7, 5}, {1, 4, 2, 6, 3, 7, 5}
{2, 3, 5}, {2, 7, 6}, {3, 7, 4}, {4, 6, 5}} {0, 1, 1,0 1,1, 13
Coxeter (Cyan)
Fano plane Fane cube 01 1 2 3 4 5 6

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

4

2
3 6 -5 -1 -7 2 -1
B 4 2 -1 7 -1 -6 5 -3
| @ | 6 -3 7 1 -5 4 -1 -2
X ,/’ 7 5 6 -4 3 1 2 -1
® \®/ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =6 Sign mask=1 Hex=76 R fp_sm=6 Flattened triad/mask bits
{1, 2, 3}, {1, 7, 4}, {1, 6, 5}, {1, 2, 3, 7, 4, 6, 5}
{2, 4, 6}, {2, 7, 5}, {3, 5, 4}, {3, 7, 6}} (0, 1, 1, 0, 1, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fano cube 01 1 2 3 4 5 6

-3 -1 1 6 -7 -4
2 -1 -1 -5 4 -7
7 -6 5 -1 -3 2 -1
6 7 -4 3 -1 -1 -2
-5 4 7 -2 1 -1 -3
-4 -5 -6 1 2 3 -1
mul tiplication table

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

~No o, wN
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0--1 . :
1 Vel Ref. Synbol s: 2|:A 3D A

0apcess Root{ -3 -3 -5 -4 -3 -2 -1 -1} Exp. m 1. x107*® Mev
PeCoS99  weight{ 0 0 0 0 0 0 1 -1} Theo. m 4 89396x10°
001000111, ght- 23 s
Bi nary { 0 0 0 0 0 }
1 1 1 1 1
B8 { 2 2 2 2 2 !
Physi cs 7% 7% 0 —% 0 1
2

{
Bit NKS CA Pascal E8

1120n [Rn ] 7s25f 146910 .

Fl i pped
Cctonion triads-fPi =9 Sign mask=2 Hex=10 R fp_sm=6 Flattened triad/mask bits
{1, 2, 43, {1, 3, 6}, {1, 5, 73}, {1, 4, 2, 3, 6, 5, 7}
{2, 3, 5}, {2, 7, 6}, {3, 4, 7}, {4, 5, 6}} {0, 0, 0, 0, 1, 0, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

@

7%
@O @

~No ok, wbN

Not Fli pped
Cctonion triads-fPi =6 Sign mask=2 Hex=10 R fp_sm:6 Flattened triad/mask bits
{{1, 2, 3}, {1, 4, 7}, {1, 5, 6}, {1, 2, 3, 4, 7, 5, 6}
{2, 4, 6}, {2, 7, 5}, {3, 4, 5}, {3, 6, 7}} {0, 0, 0, 0, 1, 0, O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 5 6 7

4
1 -1 3 -2 7 6 -5 -4
-3 -1 1 6 -7 -4 5
2 -1 -1 5 -4 7 -6
-7 -6 -5 -1 3 2 1
-6 7 4 -3 -1 1 -2
5 4 -7 -2 -1 -1 3
4 -5 6 -1 2 -3 -1
mul tiplication table

~NOoO o~ WwN




Fano.nb | 69

234 T 9 Ref. Synbols: 2C 'SD
Th y WA >/
0apccss Root { 2 23 2 2211 Exp. m 1776. 99 MeV
0180001?2 Weight{ 0 10 -1 000 1 m 1799. 25
2 Height- 16 T 2.90601x10% s
Bi nary { 1 1 0 1 1 1 1
1 1 1 1 1 1
BB { 2 ) ~3 2 2 2 }
. 1 1 V3
Physi cs > > 0 - 0 0 }
{
2
Bit NKS CA Pascal E8 |I1£!5,3,i3|
i gOTh [Rn} 7826d2 D
Fl i pped
Cctonion triads-fPi =9 Sign mask=2 Hex=68 R fp_sm:6 Flattened triad/mask bits
{{1, 2, 43, {1, 3, 6}, {1, 5, 7}, (1, 4, 2, 3, 6, 5, 7}
{2, 5, 3}, {2, 6, 7}, {3, 7, 4}, {4, 6, 5}} {0, 0, 0, 1, 0, 1, 1}
Coxet er (Cyan)
Fano plane Fano cube 0-1 1 2 3 4 5 6 7
1 -1 4 6 -2 7 -3 -5
@ 2 -4 -1 -5 1 3 7 -6
3 -6 5 -1 -7 -2 1 4
et 4 2 -1 7 -1 -6 5 -3
@ 5 -7 -3 2 6 -1 -4 1
'.\ @ | 6 3 -7 -1 -5 4 -1 2
< 7 5 6 -4 3 -1 -2 -1
GD @ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =6 Si gn mask=2 Hex=68 R fp_sm:6 Fl attened triad/mask bits
({1, 2, 3}, {1, 4, 73}, {1, 5, 6}, {1, 2, 3, 4, 7, 5, 6}
{2, 6, 4}, {2, 5, 7}, {3, 5, 4}, {3, 7, 6}} {0, 0, 0, 1, 0, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 3 -2 7 6 -5 -4
@ > 311 67 4 s
3 2 -1 -1 -5 4 -7 6
Ty 4 -7 6 5 -1 -3 -2 1
g @ 5 -6 -7 -4 3 -1 1 2
@ J 6 5 -4 7 2 -1 -1 -3
5 S 7 4 5 -6 -1 -2 3 -1
@ @ mul tiplication table
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17 v, 9 Ref. Synbols: 2C A 3D
g A 5
Dapecss Root{ -3 -2 -4 -3 -3 -2 -1 -1 )
oorooiesy  Veight{ 0 0 -1 1 0 -1 1 0 )
2 Height= 20
Bi nary { 0 1 1 0 0
1 1 1 1 1
B8 { -3 2 2 =3 -3
. 1 1 1 1
Phy{sncs -5 > ﬁ 0 -5 _
2
Bit NKS CA Pascal E8 |¢"ﬁ,2,il|

1065g [Rn]7s25f 146d* .

FI i pped
Cctonion triads-fPi =9 Sign mask=3 Hex=23 R fp_sm:6
{{1, 4, 23, {1, 6, 3}, {1, 5, 7},
{2, 3, 5}, {2, 6, 7}, {3, 7, 4}, {4, 5, 6}}
Coxeter (Cyan)
Fano plane Fano cube O-1 1 2
-1 -4
@ 4 -1
6 -5
Ty -2 1
QD’ @ 7 3
@) E
@0 it
Not Fli pped
Cctonion triads-fPi =6 Sign mask=3 Hex=23 R fp_sm6
{1, 3, 2}, {1, 7, 43}, {1, 5, 6},
(2, 4, 6}, {2, 5, 7}, {3, 5, 4}, {3, 6, 7}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 0-1 1 2
1 -1 -3
@ 2 3 -1
3 -2 1
s 4 7 -6
(;5 ® 5 -6 -7
\ @ I 6 5 4
' 7 -4 5

4

3
2
1
1
5
4
-7
6

Exp. m 1. x107*® Mev
Theo. m 4.89396 x 10711

Exp. t ?s

0 0 0 }

1 1 1
T2 T2 T2 }

2
W 2 +1]

A=

Flattened triad/mask bits

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

4 5 6 7

2 7 3 -5

-1 -3 7 -6

-7 2 -1 4

-1 6 -5 -3

-6 -1 4 1

5 -4 -1 2

3 -1 -2 -1

mul tiplication table

Flattened triad/mask bits

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

4 5 6 7

-7 6 -5 4

6 7 -4 -5

-5 4 7 -6

-1 -3 2 -1

3 -1 1 2

-2 -1 -1 3

1 -2 -3 -1

mul tiplication table
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239 T Ref. Synbols: 2C 3D 9
Y
0apccss Root{ 3 2 4 322 1 1} Exp. m 1776. 99 MeV
018001022 Wight{ 0 1 -1 00 1 -1 0 } Theo. m 1799. 25
© height- 19 Exp. ¢ 2.90601 x 103 s
Bi nary { 1 0 1 0 1 1 1 1 }
1 1 1 1 1 1 1 §

B8 2 2 2 2 2 2 2 2 )

Physi cs > -5 E 0 L AR 0 0 )

{

NKS CA Pascal E8

5
103y [Rn]7s25f 147p?t .
-5

Fl i pped
Cctonion triads-fPi =9 Sign mask=3 Hex=5B R fp_sm-6 Flattened triad/mask bits
({1, 4, 23, {1, 6, 3}, {1, 5, 7}, {1, 2, 4,6, 3,5 7}
{2, 5, 3}, {2, 7, 6}, {3, 4, 7}, {4, 6, 5}} {1, 1, 0,1, 1,0, 1}
Coxet er (Cyan)
Fano plane Tams cube 01 1 2 3 4 5 6 7

-1 -4 -6 2 7 3 -5
4 -1 -5 -1 3 -7 6
6 5 -1 7 -2 -1 -4
-2 1 -7 -1 -6 5 3
-7 -3 2 6 -1 -4 1
-3 7 1 -5 4 -1 -2
5 -6 4 -3 -1 2 -1
mul tiplication table

@00

Not Fli pped
Cctonion triads-fPi =6 Sign mask=3 Hex=5B R fp_sm-6 Fl attened triad/mask bits
({1, 3, 2}, {1, 7, 4}, {1, 5, 6}, {1, 3, 2,7, 4,5, 6}
{2, 6, 4}, {2, 7, 5}, {3, 4, 5}, {3, 7, 6}} {1, 1, 0, 1, 1, 0, 1}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fano cube 01 1 2 3 4 5 6

@

Pa9

3 -1 -1 -6 -7 4
-2 1 -1 5 -4 -7
7 6 -5 -1 3 -2 -1
-6 7 4 -3 -1 1 -2
5 -4 7 2 -1 -1 -3
-4 -5 -6 1 2 3 -1
mul tiplication table

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

~No o wN
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11 v, 9 Ref. Synbols: 2C A 3D
' A * 5
Dancess Root{ -2 -2 -3 -3 -3 -2 -1 -1} Exp.
0020011?2 Wight{ 0 0 -1 0 1 0 0 -1 3} Theo.
2 Height- 18 EXp.
Bi nary { 1 0 1 0 0 0
1 1 1 1 1 1
E8{ 2 -2 2 -2 -2 -2
. 1 1 1 1 V3
Phy{sncs > -5 N 0 -5 -
Bit NKS CA Pascal E8
97BKk [Rn]7s25f ¢ .
[
Fl i pped
Cctonion triads-fPi =9 Sign mask=4 Hex=3D R fp_sm=6
({1, 4, 2}, (1, 3, 63}, {1, 7, 5},
{2, 5 3}, {2, 7, 6}, {3, 7, 4}, {4, 5, 6}}
Coxeter (Cyan)
Fano plane Fane cube 01 1 2 3 4
1 -1 -4 6 2
@ 2 4 -1 -5 -1
3 -6 5 -1 -7
1 4 -2 1 7 -1
I8 s 7 g
® 6 3 7 -1 5
\Q_/ 7 -5 -6 -4 3
@ @ mul tiplication
Not Fli pped
Cctonion triads-fPi =6 Si gn mask=4 Hex=3D R fp_sm:6
({1, 3, 2}, {1, 4, 73}, {1, 6, 5},
(2, 6, 4}, {2, 7, 5}, {3, 5, 4}, {3, 6, 7}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4
1 -1 -3 2 7
@ 2 3 -1 -1 -6
3 -2 1 -1 -5
Y- 4 -7 6 5 -1
q;“)’ & 5 6 7 -4 3
@ J 6 -5 -4 -7 2
7 4 -5 6 -1

mul tiplication

m 1. x10718 Mev
m 4.89396 x 10711
T ?s
0 0 }
1 1
) 2 }
0 0 }

Flattened triad/mask bits

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

5 6 7

-7 -3 5

3 -7 6

-2 1 4

6 -5 -3

-1 4 -1

-4 -1 -2

1 2 -1

tabl e

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

5 6 7
-6 5 -4
-7 4 5
4 7 -6
-3 -2 1
-1 -1 -2
1 -1 3
2 -3 -1
tabl e
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245 T Ref. Synbols: 2C 3D 9
Ym
0apccss Root{ 2 2 3 3 2 211} Exp. m 1776. 99 MeV
018001122 Wight{ 0 1 -1 1 -100 1 3} Theo. m 1799. 25
°  Height- 17 Exp. © 2.90601 %1013 s
Bi nary { 0 1 1 0 1 1 1 1 }
1 1 1 1 1 1 1 L
= 2 2 2 "2 2 2 > 5 }
Phy{SI o 2 Vz 0 ? R 0 0 )
2
s 3 +1]

a=la—

Bit NKS CA Pascal E8

_4-120 24

-2 i
-4 o
—tan T
Fl i pped
Cctonion triads-fPi =9 Sign mask=4 Hex=45 R fp_sm=6 Flattened triad/mask bits
{1, 4, 23, {1, 3, 63}, {1, 7, 5}, {1, 2, 4, 3, 6, 7, 5}
{2, 3, 5}, {2, 6, 7}, {3, 4, 7}, {4, 6, 5}} {1, 0, 1, 0, 0, 0, 1}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

1 -1 -46 2 -7 -3 5

&

2 4 -1 5 -1 -3 7 -6
3 -6 -5-17 2 1 -4
Ty 4 -2 1 -7 -1 -6 5 3
@l C? 5 7 3 -2 6 -1 -4 -1
\ CD 6 3 -7 -1 -5 4 -1 2
Vi 7 56 4 -3 1 -2 -1
@ ‘® @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =6 Sign mask=4 Hex=45 R fp_sm=6 Fl attened triad/mask bits
{{1, 3, 2}, {1, 4, 7}, {1, 6, 5}, (1, 3, 2, 4, 7, 6, 5}
(2, 4, 6}, {2, 5, 7}, {3, 4, 5}, {3, 7, 6}} {1, 0, 1, 0, O, O, 1}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fame sube 01 1 2 3 4 5 6 7
1 -1 -3 2 7 -6 5 -4
@ 2 3 -1 -1 6 7 -4 -5
3 -2 1 -1 5 -4 -7 6
T 4 -7 -6 -5 -1 3 2 1
g CD 5 6 -7 4 -3 -1 -1 2
CD I 6 -5 4 7 -2 1 -1 -3
7 4 5 -6 -1 -2 3 -1

mul tiplication table



74 Fano.nb

2

177 u? Ref. Synbols: 2C 3D
rq L . .

Oapccss Root{ 0 0 000 -1 -10} Exp. m 2.2 MV
002010082 Wight{ -1 -1 100 0 0 0} Theo. m 1. 60535

2 Height- 3 Exp. T 5 s
Bi nary { 1 1 0 1 0 1 1 0 )

E8{ 0 0 0 1 0 1 0 0 )

Physics 0 0 o1 1 0 o 1 1 }

{

ata—

Bit NKS CA Pascal E8

|

2
11 +|:||2 |ﬁ'5’2,1,4_rlil|

- 101 —
_'h._l_ |
— |
——
_"——q |
 — -1 )
3a-10 123 L0
Fl i pped
Cctonion triads-fPi =10 Sign mask=1 Hex=0F L fp_sm5 Flattened triad/mask bits
{1, 4, 23, {1, 6, 3}, {1, 7, 5}, {1, 2, 4, 6, 3, 7, 5}
{2, 7, 3}, {2, 5, 6}, {3, 4, 5}, {4, 6, 7}} {1, 1, 1,1, 0, 0, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

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

2 4 -1 -7 -1 6 -5 3
3 6 7 -1 5 -4 -1 -2
T 4 -2 1 -5 -1 3 7 -6
o @
@ 6 -3 5 1 -7 -2 -1 4
* v 7 -5 -3 2 6 1 -4 -1
@ ‘(;D mul tiplication table
Not Fli pped
Cctonion triads-fPi =8 Sign mask=1 Hex=06 L fp_sm:2 Fl attened triad/mask bits
{{1, 2, 43, {1, 5, 3}, (1, 7, 6}, {1, 2, 4,5, 3,7, 6}
{2, 3, 7}, {2, 5, 6}, {3, 4, 6}, {4, 5 7}} {0, 1, 1, 0, 0, 0, 0O}
Coxeter (Cyan)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

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

mul tiplication table

~No o~ wdN
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191 d 3 ¢ Ref . Synbol s: 2E’ 3D

ogq L e
Oapccss Root { 11221110} Exp. m 5 MV
018010082 Veight{ 1 0 -1 100 -10 } Theo. m 3.2107

2 Height= 10 Exp. T 5 s
Bi nary { 1 0 1 0 1 1 0 1 }
Physics 0 0 1 1 1 _L _i }
{ vz vz Vs vz NS
4 2
[Wraz 42" W4 342

a=la—

a=la—

Bit NKS CA Pascal E8

a0
T &
S8 ﬂu
-2
FI i pped
Cctonion triads-fPi =10 Sign mask=1 Hex=77 L fp_sm5 Fl attened triad/mask bits
{{1, 4, 2}, {1, 6, 3}, {1, 7, 5}, (1, 2, 4, 6, 3, 7, 5}
{2, 3, 7}, {2, 6, 5}, {3, 5, 4}, {4, 7, 6}} (1, 1, 1, 0, 1, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 7

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

2 4 -1 7 -1 -6 -3
3 6 -7 -1 -5 4 -1 2
Ty 4 -2 1 5 -1 -3 -7 6
b ®
@ 6 -3 -5 1 7 2 -1 -4
\@_/ 7 -5 3 -2 -6 1 4 -1
@ ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =8 Sign mask=1 Hex=7E L fp_sm:2 Fl attened triad/mask bits
({1, 2, 4y, {1, 5, 33}, {1, 7, 6}, (1, 2, 4, 5, 3, 7, 6}
(2, 7, 3}, {2, 6, 5}, {3, 6, 4}, {4, 7, 5}} (0,1, 1,1,1, 1, 11
Coxeter (Cyan)
Fano plane Fane cube 01 1 2 3 4 5 6 7

1 -1 4 -5 -2 3 -7 6
-4 -1 -7 1 -6 5 3
5 7 -1 -6 -1 4 -2
2 -1 6 -1 -7 -3 5
-3 6 1 7 -1 -2 -4
7 -5 -4 3 2 -1 -1
-6 -3 2 -5 4 1 -1
mul tiplication table

&

Fo?

~NOoO o~ WwN
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1
3

182 d3® Ref. Synbols: 2C
(o]

R <> °
0apccss Root { 1 1 2221 1 0 Exp. m 5. MeV
018010182 Wight{ 1 -1 1000 -10 } Theo. m 3.2107
2 Height- 11 Exp. T 5 s
Bi nary { 1 1 0 1 1 )
E8{ 0 0 1 0 0 }
Physi cs 0 1 o o }
{ V3 V2 V6
e 3,43
Bit NKS CA Pascal E8 4.3, +£3
_4—2':'24 ey

N

-6-4-20 2 4 &
FI i pped
Cctonion triads-fPi =10 Sign mask=2 Hex=69 L fp_sm5 Fl attened triad/mask bits
({1, 4, 2}, {1, 3, 6}, {1, 5, 7}, {1, 2, 4, 3,6, 5 7}
{2, 7, 3}, {2, 5, 6}, {3, 5, 4}, {4, 7, 6}} {1, 0,0, 1,0, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube O-1 1 2 3 4 6 7

5
1 -1 -4 6 2 7
4 -1 -7 -1 6 -5 3
-6 7 -1 -5 4
-2 1 5 -1 -3 -7 6
-7 -6 -4 3 -1 2 1
3 5 -1 7 -2 -1 -4
5 -3 2 -6 -1 4 -1
mul tiplication table

@

Yo%
@ \\®..,/ @

~No o, wN

Not Fli pped
Cctonion triads-fPi =8 Si gn mask=2 Hex=60 L fp_SITI:Z Flattened triad/mask bits
{{1, 2, 43, {1, 3, 5}, {1, 6, 7}, (1, 2, 4, 3, 5, 6, 7}
{2, 3, 7}, {2, 5, 6}, {3, 6, 4}, {4, 7, 5}} {0, 0, 0, 0, 0, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 2 2 3 4 5 6 7

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

mul tiplication table

)

Po?
@ \@../ @

~NOoO o~ WwN




2
186 u ® Ref. Symbols: 2C
rn R D
0apccssgg Root{ 0 O O O
Wight{ -1 0 -1 1
001010101, Height - 4
Bi nary { 1 0 1
E8{ 0 0 1
Physi cs 0 L
V2o

{

Bit NKS CA Pascal

E8

Fl i pped
Cctonion triads-fPi =10 Sign mask=2 Hex=11 L fp_sm5

{{1, 4, 2},
{2, 3, 73,

Fano plane

&
Po?

Not Fli pped

{1, 3, 6}, {1,
{2, 6, 5}, {3,
Hof f manSi ngl et on

Fano cube

Fano.nb | 77

3D
9

-1 -1 -1 0 } Exp. m 2.2 MeV

0 0 0 0 } Theo. m 1. 60535

Exp. t ?s

1 1 0 0 1 }
0 0 -1 0 0 1
o 0 T |
N2 V3 V2 V6
|3 1 +1] W31 +1]

ata—

5, 71,

4, 5}, {4, 6, 7}}

(Yel | ow)
0,1 1 2 3 4
1 -1 -4 6 2
2 4 -1 7 -1
3 -6 -7 -1 5
4 -2 1 -5 -1
5 -7 6 4 -3
6 3 -5 -1 -7
7 5 3 -2 6

Cctonion triads-fPi =8 Sign mask=2 Hex=18 L fp_sm2

{{1, 2,
{21 7!

Fano plane

3
Po9

4y, {1, 3, 5}, {1, 6, 7},
3}, {2, 6, 5}, {3, 4, 6}, {4, 5, 7})
Coxeter (Cyan)
Fano cube 01 1 2 3 4
1 -1 4 5 -2
2 -4 -1 -7 1
3 -5 7 -1 6
4 2 -1 -6 -1
5 3 6 -1 -7
6 -7 -5 4 -3
7 6 -3 2 5

Flattened triad/mask bits

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

5 6 7

7 -3 -5

-6 5 -3

-4 1 2

3 7 -6

-1 -2 1

2 -1 4

-1 -4 -1

mul tiplication table

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

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

mul tiplication table



78 | Fano.nb

1
47 3 Ref

Synbol s: 2C

d i
om L <> .
Oapccss Root{ 0001 1 110} Ep m
00 Weight( 1001 -1000 ) Theo m 3. 2107
2 Height= 5 Exp. ?s
Bi nary { 1 0 1 0 0 0 1
E8{ -1 0 0 0 0 1 0
Physi cs -1 0 0 0 0 L -
{ V3 V2
2 2
+
Bit NKS CA Pascal ES _ |¥r3,2,20]
» Fl
2

4
-2
1
5
-1
-3
7

-4-20 2 4
Fl i pped
Cctonion triads-fPi =10 Sign nmask=3 Hex=5A L fp_sm5
{1, 2, 4}, {1, 6, 3}, {1, 5, 7}
(2, 7, 3}, {2, 6, 5}, {3, 4, 5}, {4, 7, 6}}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 0~1 1 2 3

1 -1 4 -6

(iD 2 -4 -1 -7

3 6 7 -1

T 4 2 -1 -5

‘i‘h (:P 5 -7 6 4

'.\ CD J 6 -3 -5 1

R 7 5 -3 2

-6

4
2
-1
6
-1
7
-3

Not Fli pped
Cctonion triads-fPi =8 Sign mask=3 Hex=53 L fp_sm:2
{{1, 4, 23, {1, 5, 33}, {1, 6, 7},
(2, 3, 7}, {2, 6, 5}, {3, 4, 6}, {4, 7, 5}}
Coxeter (Cyan)
Fano plane Fano cube 0-1 1 2 3
1 -1 -4 -5
@ 2 4 -1 7
3 5 -7 -1
o 4 -2 1 -6
C,? 5 36 1
'.\ ® } 6 -7 -5 4
™ d 7 6 3 -2

-5

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

5
7
-6
-4
3
1
2
1

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

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

{1,
{0,

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

mul tiplication table

6
7
5
-4
3
-2
-1
1

mul tiplication table

7
-6
-3




2 1
197 Eﬁ’i Ref. Symbols: 2C
'm
Oapccssgg Root { -10 -1
Wight{ -1 0 0
001011001, Height = 7
Bi nary { 1 0 0
E8{ 0 0
Physi cs 0 0
{
Bit NKS CA Pascal E8

_—

Fl i pped

Cctonion triads-fPi =10 Sign mask=3 Hex=22 L fp_sm5
{1, 6, 3},

{{1, 2, 4},
{2, 3, 73,

Hof f manSi ngl et on

Fano plane

Not Fli pped

4
39Y[Kr 15s24d?

{2, 5, 6},

Fano c©

3D
| 4

S1 -1 -1 -1 0 }
0 0 -1 1 1}
1 0

0 0

0 0

7

[Wra 2 +3]

-6-4-20 2 4 6

{1, 5, 73},
{3, 5, 4},
(Yell o
ube

A=

{4, 6, 71}

w)

O-1 1 2
1 -1 4
2 -4 -1
3 6 -7
4 2 -1
5 -7 -6
6 -3 5
7 5 3

nmul tiplication

Fano.nb | 79

Exp. m 2.2 eV
Theo. m 1. 60535
Exp. t ?s
1 1 1 1
-1 0 0 1
1 1 1
V3 V2 V6 )
2
4.2 42|

1
-2

Cctonion triads-fPi =8 Sign mask=3 Hex=2B L fp_sm2

{{1, 4, 2},
{2, 7, 33,

Fano plane

{1, 5, 3},

{2, 5, 63},
Coxet er

Fano c©

{1, 6, 7},
{3, 6, 4},
(Cyan)

ukbe

{4, 5, 71}

01 1 2
1 -1 -4
2 4 -1
3 5 7
4 -2 1
5 -3 -6
6 -7 5
7 6 -3

3
5
-7
1
6
1
4
2

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

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

5 6 7
7 3 -5
6 -5 -3
4 -1 2
-3 7 -6
-1 2 1
-2 -1 4
-1 -4 -1
tabl e

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

6

7
-5

4

7
-6
3
-2

-1
-2
-4

-3
2
-1
-1

mul tiplication table

-5
4
1

-1




80 | Fano.nb

2 1
42 u?® % Ref. Synbols: 2C 3D
rm R . .
Oapccss Root{ -1 -1-2-1-1-1-101} Ep m 2.2 MV
002011182 Veight{ -1 0 0 1 -1 0 1 0} Theo. m 1. 60535
2 Height= 9 > s

Bi nary { 1 1 0 0 0 )

E8 { -1 0 0 0 0 )
Physi cs -1 0 0 1

y = :

{

Bit NKS CA Pascal E8

—
=P 23| [Kr ]5s24d105p>
— e —
— | —
l-|=|| p— T
FI i pped
Cctonion triads-fPi =10 Sign mask=4 Hex=3C L fp_sm5 Fl attened triad/mask bits
{{1, 2, 43, {1, 3, 6}, {1, 7, 5}, {1, 4, 2, 3, 6, 7, 5}
(2, 7, 3}, {2, 6, 5}, {3, 5, 4}, {4, 6, 7}} {0, 0, 1, 1, 1, 1, 0O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 0-1 1 2 3 4 5 6 7

1 1 4 6 -2 -7 -3

4]

e

2 -4 -1 -7 1 -6 5 3
3 -6 7 -1 -5 4 1 -2
Y 4 2 -1 5 -1 -3 7 -6
Q 5 7 6 -4 3 -1 -2 -1
. @ ] 6 3 -5 -1 -7 2 -1 4
X J 7 5.3 2 6 1 -4 -1
® \®/ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =8 Sign mask=4 Hex=35 L fp_sm:2 Flattened triad/mask bits
{{1, 4, 2}, {1, 3, 5}, {1, 7, 6}, {1, 4, 2, 3, 5, 7, 6}
{2, 3, 7}, {2, 6, 5}, {3, 6, 4}, {4, 5, 7}} {1, 0, 1, 0, 1, 1, 0}

Coxeter (Cyan)

Fano plane Fano cube 01 1 2 3 4 5 6 7

- 1 -1 -4 5 2 -3 -7 6
4 -1 7 -1 -6 5 -3
-5 -7 -1 -6 1 4 2
-2 1 6 -1 7 -3 -5
3 6 -1 -7 -1 -2 4
7 -5 -4 3 2 -1 -1
-6 3 -2 5 -4 1 -1
mul tiplication table

~No ok wdN




WP

202 d?® Ref. Synbols: 2C 3D
dz ynbol s Q .
0apccss ROOt{ 01111 1 10 } E)(p m 5. MeV
S0 Weight( 10000 101 ) Theo m 3. 2107
2 Height= 7 Exp. ?s
Bi nary { 0 1 1 1 0 1 1
Physi cs 0 1 0 0 0 1 o1
{ V3 VZ
2 2
Wsos0l”  [¥s0,20]

Bit NKS CA Pascal E8

FI i pped

Cctonion triads-fPi =10 Sign nask=4 Hex=44 L fp_sm5
{1, 7, 53,
{3, 4, 53},

{{1, 2, 4}, {1, 3, 6},
{2, 3, 7}, {2, 5, 63},
Hof f manSi ngl et on

2= — R

{4, 7, 61}
(Yel | ow)

Fano.nb | 81

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

Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 4 6 -2 -7 -3 5
@ 2 -4 -1 7 1 6 -5 -3
3 -6 -7 -1 5 -4 1 2
o 4 2 -1 -5 -1 3 -7 6
C? 5 7 -6 4 -3 -1 2 -1
. @ ] 6 3 5 -1 7 -2 -1 -4
X J 7 53 -2 6 1 4 -1
® \® @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =8 Sign mask=4 Hex=4D L fp_sm:2 Fl attened triad/mask bits
{1, 4, 23, {1, 3, 5}, {1, 7, 6}, (1, 4, 2, 3, 5, 7, 6}
{2, 7, 3}, {2, 5, 6}, {3, 4, 6}, {4, 7, 5}} {14, 0, 1, 1, 0, O, 1}
Coxeter (Cyan)

Fano plane Fano cube 0-1 1 2 3 4 5 6 7
1 -1 -45 2 -3 -7 6
2 4 -1 -7 -1 6 -5 3
3 -5 7 -1 6 1 -4 -2
4 -2 1 -6 -1 -7 3 5
5 3 -6 -1 7 -1 2 -4
6 7 5 4 -3 -2 -1 -1
7 -6 -3 2 -5 4 1 -1

mul tiplication table



82 | Fano.nb

2 1
2Lz

ol 3 3 .
1o ©, Ref. Synbol s: zc’ 3D °
Oapccss Root{ -1 -1-1-1-1-1 0 -1} Exp. m 1250. MeV
012010028 Wight{ 1 -1 0 0 1 0 -1 -1} Theo. m 1319. 95
2 "bl ght = 8 Exp T ') s
Bi nary { 1 0 1 1 0 1 0 0 }
1 1 1 1 1 1 1 f

=81 2 T2 2 2 "2 2 -2 - }
Physi cs z L 0 . 1 ! R

i 2 2 Nes 2 e Nex = }

2 2
+
Bit NKS CA Pascal ES8 |I‘£{4=2sil| |¢‘(4,2,—1|
-2013

s,

e4anass S0 3
FI i pped
Cctonion triads-fPi =11 Sign mask=1 Hex=78 R fp_sm:1
{1, 2, 4y, {1, 3, 7}, {1, 5, 6},
{2, 5, 3}, {2, 7, 6}, {3, 6, 4}, {4, 7, 5}}

Hof f manSi ngl et on (Yel | ow)

01 1 2 3 4

- Fano cube
Fano plane

1 -1 4 7 -2
© 2 -4 -1 -5 1
3 -7 5 -1 -6
3 e 4 2 -1 6 -1
CQ 5 -6 -3 2 7
\ @ J 6 5 7 -4 3
vy 7 3 -6 -1 -5
@ \®/ @ mul tiplication
Not Fli pped
Cctonion triads-fPi =12 Sign mask=1 Hex=7B R fp_sm4
({1, 4, 2}, {1, 7, 3}, {1, 5, 6},
{2, 6, 3}, {2, 7, 5}, {3, 5, 4}, {4, 7, 6}}
Coxeter (Cyan)

Fano cube

01 1 2 3 4

Fano plane

1 -1 -4 -7 2
© 2 4 -1 -6 -1

3 7 6 -1 -5

T 4 -2 1 5 -1
C]? 5 -6 7 -4 3
| @ ] 6 5 -3 2 7
: 7 -3 .5 1 -6

@040

mul tiplication

Flattened triad/mask bits
{1, 4, 2, 3, 7, 5, 6}
{0, 0,0, 1,1, 1, 13

5 6 7
6 -5 -3
3 -7 6
-2 4 1
-7 -3 5
-1 1 -4
-1 -1 -2
4 2 -1
tabl e

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

5 6 7
6 -5 3
-7 3 5
4 -2 -1
-3 -7 6
-1 1 -2
-1 -1 -4
2 4 -1
tabl e



243 s 3’35 Ref. Symbols: 2C 3D
0ogq L . .
Oapccss Root{ 2 233 2 101} Ep m
008010028 Veight{ -1 0 01 -100 1} Theo. m
> Height- 15 Exp. <
Bi nary { 0 1 1 1 1 0
1 1 1 1 1 1
= 2 2 2 2 2 "2
Physi cs 1 1 0 1 1 h
y{ ? 2 Va2 2 23
2 2
W7 0 +0] Y7 0 +0]

Bit NKS CA Pascal

E8

22—

_g-g024

s,

-4

aanass A0
Fl i pped
Cctonion triads-fPi =11 Sign mask=1 Hex=00 R fp_sm:1
{{1! 21 4}1 {11 3! 7}! {1! 5! 6}!
{2, 3, 5}, {2, 6, 7}, {3, 4, 6}, {4, 5, 7}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4
1 -1 4 7 -2
© 2 -4 -1 5 1
3 -7 -5 -1 6
T 4 2 -1 -6 -1
@ 5 -6 3 -2 -7
\ @ ) 6 5 -7 4 -3
X J 7 3 6 -1 5
@ \® mul tiplication
Not Fli pped
Cctonion triads-fPi =12 Sign mask=1 Hex=03 R fp_sm4
({1, 4, 2y, {1, 7, 33, {1, 5, 61,
{2, 3, 6}, {2, 5 7}, {3, 4, 5}, {4, 6, 7}}
Coxeter (Cyan)

Fano cube

01 1 2 3

Fano plane
1 -1 -4 -7
@ 2 4 -1 6
3 7 -6 -1
Y o 4 -2 1 -5
C]? 5 -6 -7 4
@) s 5 3 2
X 7 35 1

-1

-3

-7
6

Fano.nb | 83

95. MeV
98. 1056
?s
1 1 )
1 1
2 2 }
1 1 )
vz Ve

=)

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

5 6 7
6 -5 -3
-3 7 -6
2 -4 1
7 3 -5
-1 1 4
-1 -1 2
-4 -2 -1
tabl e

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

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

mul tiplication table



84 | Fano.nb

2 1
2Lz

130
Oapccssgg Root {
Wei ght {

011010110, Hei ght -

Bi nary { 0 1
BC

Physi cs —% %
{

Bit NKS CA Pascal E8

Fl i pped
Cctonion triads-fPi =11 Sign nmask=2 Hex=66 R fp_sm1 Flattened triad/mask bits
{{1, 2, 43, {1, 7, 3}, {1, 6, 5}, {1, 4, 2, 7, 3, 6, 5}
{2, 3, 5}, {2, 6, 7}, {3, 6, 4}, {4, 7, 5}} {0, 1, 1, 0, 0, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 0-1 1 2 3 4 5 6 7
1 -1 4 -7 -2 -6 5 3
@ 2 -4 -1 5 1 -3 7 -6
3 7 -5 -1 -6 2 4 -1
e 4 2 -1 6 -1 -7 -3 5
Q 5 6 3 -2 7 -1 -1 -4
| @ | 6 5 -7 4 3 1 -1 2
N 7 36 1 -5 4 -2 1
® @ ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =12 Sign mask=2 Hex=65 R fp_sm:4 Fl attened triad/mask bits
{1, 4, 23, {1, 3, 7}, {1, 6, 5}, {1, 4, 2, 3, 7, 6, 5}
{2, 3, 6}, {2, 5, 7}, {3, 5, 4}, {4, 7, 6}} {1, 0, 1, 0, 0, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -4 7 2 -6 5 -3
CD 2 4 -1 6 -1 7 -3 -5
3 -7 -6 -1 -5 4 2 1
o 4 -2 1 5 -1 -3 -7 6
Q 5 6 -7 -4 3 -1 -1 2
| @ ) 6 -5 3 -2 7 1 -1 -4
: 7 3 5 -1 -6 -2 4 -1

OO~ @

-2 -1 -2
1 -1 0
10
1
L
2
0

-t .
. Ref. Synbol s: 2|:<> 3D o

a=la—

-1 -1 -1 0 -1} Exp. m 1250. MeV
1 0 -10 0 } Theo. m 1319. 95
Exp. t ?s
1 0 1 0 0 )
1 1 1 1 1
2 ) 2 ) ) }
1 1 __1 _ 1 _ 1 )
V2o 2 23 2 6
. 2
s 5 40| |4 3 20|

mul tiplication table



237 s ,* @ Ref. Synbols: 2C 3D
o R Y [:] ‘;a
Oapccssgg Root {
Wei ght {
000010110, Hei ght -
Bi nary { 1 0
1
E8{ >
Physi cs % -
{
Bit NKS CA Pascal E8
Fl i pped
Cctonion triads-fPi =11 Sign nmask=2 Hex=1E R fp_sm:1
({1, 2, 43, {1, 7, 3}, {1, 6, 5},
{2, 5, 3}, {2, 7, 6}, {3, 4, 6}, {4, 5 7}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 0O-1 1 2 3
1 -1 4 -7
CED 2 -4 -1 -5
3 7 5 -1
) 4 2 -1 -6
@ S .
\ gﬁ; } 6 -5 7 4
X / 7 -3 -6 1

Not Fli pped

Cctonion triads-fPi =12 Sign mask=2 Hex=1D R fp_sm:4

{{1, 4, 23, {1, 3, 7}, {1, 6, 5},

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

Fano cube

{4, 6, 71}

01 1 2 3

Fano plane

1 -1 -4 7
CD 2 4 -1 -6

3 -7 6 -1

T 4 -2 1 -5
C]? 5 6 7 4
| @ ] 6 -5 -3 2
: 7 3 -5 -1

@ ~O-Q

-1
-7
-3
5

mul tiplication

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

Fano.nb | 85

95. MeV
98. 1056

a‘r—\mu—‘ =

Flattened triad/mask bits

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

5 6 7

-6 5 3

3 -7 6

-2 -4 -1

7 3 -5

-1 -1 4

1 -1 -2

-4 2 -1

tabl e

Flattened triad/mask bits

{1, 4, 2, 3, 7, 6, 5}
{14, 0, 1, 1, 1, 0, 0}

5 6 7

-6 5 -3

-7 3 5

-4 -2 1

3 7 -6

-1 -1 -2

1 -1 4

2 -4 -1

mul tiplication table



86 | Fano.nb

—~"373 .
% < Ref. Synbol s: zc’ 3D °

Oapccss Root{ -2 -1 -2 -2 -2 -10 -1} Exp. m 1250. MeV
012011028 Wight{ 1 0 -1 0 1 -10 0 } Theo. m 1319. 95
2 Height- 12 Exp. t ?'s
Bi nary { 1 1 1 0 0 1 0 0 }
1 1 1 1 1 1 1 1
= 2 2 2 T2 T2 2 T2 -3 }
Physi cs 1 L 1 0 1 1 1 1
y{ 2 2 Nes 2 o3 7 NG }
P P
Bit NKS CA Pascal E8 |ﬁf’5,2,i1| . |¢’5,2,11|
‘5{2&% T2Hf [Xe]6524f 145(2
Fl i pped
Cctonion triads-fPi =11 Sign nmask=3 Hex=55 R fp_sm:=1 Flattened triad/mask bits
({1, 4.2, (1, 8, 73, {1, 6 5}, (1,2 4, 3 7,6 5)
{2, 8,5}, {2, 7, 6}, {3, 4, 6}, (4, 7, 5}} {1, 0,1, 0 1, 0, 1}
Hof f manSi ngl eton (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

2 4 -1 5 -1 -3 -7 6
3 -7 -5-16 2 -4 1
Ty 4 -2 1 -6 -1 -7 3 5
@l @ 5 6 3 -2 7 -1 -1 -4
® 6 -5 7 4 -3 1 -1 -2
\@__,/ 7 3 -6 -1 -5 4 2 -1
@ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =12 Sign mask=3 Hex=56 R fp_sm4 Fl attened triad/mask bits
({1, 2, 4y, {1, 7, 3}, {1, 6, 53, (1, 2, 4, 7, 3, 6, 5}
(2, 3, 6}, {2, 7, 5}, {3, 4, 5}, {4, 7, 6}} (0, 1, 1, 0, 1, 0, 1}
Coxeter (Cyan)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

1 -1 4 -7 -2 -6 5 3
-4 -1 6 1 -7 -3 5
7 -6 -1 5 -4 2 -1
2 -1 -5 -1 3 -7 6
6 7 4 -3 -1 -1 -2
-5 3 -2 7 1 -1 -4
-3 -5 1 -6 2 4 -1
mul tiplication table

~No o~ wN




232 s @ Ref . nmbol s: 2C 3D
Oonm L Sy [] "'
Oapccss Root{ 2 23 2 2101} Ep m
008011028 Veight{ -1 01 -1000 1} Theo. m
> Height- 14 Exp. <
Bi nary { 1 1 0 1 1 0
1 1 1 1 1 1
= 2 2 2 2 2 2
Physi cs 1 1 _r 0 1 1
)1 2 2 vz 2 =
Bit NKS CA Pascal E8

s,

Fl i pped
Cctonion triads-fPi =11 Sign nmask=3 Hex=2D R fp_sm:1
{1, 4, 23, {1, 3, 7}, {1, 6, 5},

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

Hof f manSi ngl et on

-6-4-20 2 4 §

{4, 5, 71}
(Yel | ow)

01 1 2 3

Fano cube

Fano plane
1 -1 -4 7
@ 2 4 -1 -5
3 -7 5 -1
o 4 -2 1 6
@l C? 5 6 -3 2
\ ® 6 -5 -7 -4
@ @/ @ 7 3 6 -1
Not Fli pped
Cctonion triads-fPi =12 Sign nmask=3 Hex=2E R fp_sm-4
{1, 2, 43, {1, 7, 33}, {1, 6, 5},
{2, 6, 3}, {2, 5, 7}, {3, 5, 4}, {4, 6, 7}}
Coxeter (Cyan)

Fano cube

01 1 2 3

Fano plane
1 -1 4 -7
@ 2 -4 -1 -6
3 7 6 -1
Ty 4 2 -1 5
g @ 5 6 -7 -4
@ { 6 -5 -3 2
7 -3 5 1

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

6

Fano.nb | 87

95. MeV
98. 1056
?s
1 1 )
1 1
2 2 }
1 N )
vz Ve

Flattened triad/mask bits

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

5 6 7

6 5 -3

3 7 -6

2 4 1

7 -3 -5

1 -1 4

1 -1 2

4 -2 -1

mul tiplication table

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

-3 7
1 -1 2
1 -1
2 -4

mul tiplication table



88 | Fano.nb

2 .
100 © ¢ Ref. Synbols: 2:’ 3D °

0apccss Root{ -2 -1 -2 -2 -1-10 -1} Ep. m 1250. MeV
012011128 Veight{ 1 -1 1 -1 1 -10 0 } Theo. m 1319. 95
2 Height- 11 Exp. t ?'s
Bi nary { 1 1 0 1 0 1 0 0 }
1 1 1 1 1 1 1 1
=81 2 2 2 2 2 2 -2 3 )
. 1 1 1 1 1 1 1
Phy{SICS 2 2 SV ° 2 o w7 J
i W 341
Bit NKS CA Pascal E8 G e
’ Y

67Ho [Xe]6s24f 11

FI i pped

i

Cctonion triads-fPi =11 Sign nask=4 Hex=4B R fp_sm:=1

Flattened triad/mask bits

{1, 4, 23, {1, 7, 3}, {1, 5, 6}, {1, 2, 4, 7, 3, 5, 6}
{2, 5, 3}, {2, 6, 7}, {3, 4, 6}, {4, 7, 5}} {1, 1, 0, 1, 0, O, 1}
Hof f manSi ngl et on (Yel | ow)

Fano cube

Fano plane
1
@ 2
3
—! 4
Yo :
@ "
@90 7

Not Fli pped

Cctonion triads-fPi =12 Sign mask=4 Hex=48 R fp_sm4

01 1 2 3 4 5 6 7

-1 -4 -7 2 6 -5 3
4 -1 -5 -1 3 7 -6
7 5 -1 6 -2 -4 -1
-2 1 -6 -1 -7 3 5
-6 -3 2 7 -1 1
5 -7 4 -3 -1 -1 2
-3 6 1 -5 4 -2 -1
mul tiplication table

Flattened triad/mask bits

({1, 2, 4y, {1, 3, 7}, {1, 5, 6}, {1, 2, 4, 3, 7, 5, 6}
{2, 6, 3}, {2, 5, 7}, {3, 4, 5}, {4, 7, 61} {0, 0, 0,1, 0, 0, 1}
Coxeter (Cyan)

Fano plane Fano cube 01 1 2 3 4 5 6 7
-1 4 7 -2 6 -5 -3
@ -4 -1 -6 1 7 3 -5
-7 6 -1 5 -4 -2 1
5 2 -1 -5 -1 3 -7 6
g @ -6 -7 4 -3 -1 1 2
\ ® J 5 -3 2 7 -1 -1 -4
' 3 5 -1 -6 -2 4 -1

mul tiplication table
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|

wlr
N

wln

228 Ref . nbol s: 2C 3D
OSmR Synbol s D .
0apccss Root { 2 2 3 21101, Exp. m 95. MeV
008011128 Weight{ -1 1 -1 0000 1} Theo. m 98. 1056
2 Height= 13 Exp. T 5s
Bi nary { 1 1 1 0 1 0 1 1 )
1 1 1 1 1 1 ) N
E8{ 2 2 2 -3 2 -3 ; : )
Physi cs 1 1 L 0 1 1 1 1
)1 2 2 J2 2 23 NS NS }
2 2
Bit NKS CA Pascal E8 |I1‘E‘(5,2,il| |¢r5,2,il|

FI i pped
Cctonion triads-fPi =11 Sign nmask=4 Hex=33 R fp_sm:1 Fl attened triad/mask bits
({1, 4, 23, {1, 7, 3}, {1, 5, 6}, {1, 2,4, 7,3, 5 6}
{2, 3, 5}, {2, 7, 6}, {3, 6, 4}, {4, 5 7}} {1, 1, 0,0, 1, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 -4 -7 2 6 -5 3
4 -1 5 -1 -3 -7 6
7 -5 -1 -6 2 4 -1
-2 1 6 -1 7 -3 -5
-6 3 -2 -7 -1 1 4
5 7 -4 3 -1 -1 -2
-3 -6 1 5 -4 2 -1
mul tiplication table

~No o, wN

Not Fli pped
Cctonion triads-fPi =12 Sign mask=4 Hex=30 R fp_sm4 Fl attened triad/mask bits
{1, 2, 4y, {1, 3, 7}, {1, 5, 6}, (1, 2, 4, 3, 7, 5, 6}
{2, 3, 6}, {2, 7, 5}, {3, 5, 4}, {4, 6, 7}} {0, 0, 0, O, 1, 1, O}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 4 7 -2 6 -5 -3
-4 -1 6 1 -7 -3 5
-7 -6 -1 -5 4 2 1
2 -1 5 -1 -3 7 -6
-6 7 -4 3 -1 1 -2
5 3 -2 -7 -1 -1 4
3 -5-16 2 -4 -1

mul tiplication table

@

Po?
@ \@../ @

~No ok wN
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14 s ° Ref. Synbols: 2C 3D
R
Oapccss Root{ -2 -2 -3 -3 -2 -10 -1} Exp. m
018010028 Wight{ 1 0 0 -1 1 0 0 -1} Theo. m
> Height- 15 Exp. t
Bi nary { 1 0 0 0 0 1
1 1 1 1 1 1
=t 2 2 "2 2 “2 2
Physi cs 1 _1 0 1 1 o
y{ ? 2 2 2 23
2 2
Bit NKS CA Pascal E8 | |ﬂ5‘?,ﬂ,in|
E "1"2024 __=-'|
88Ra[Rn]7s2 2 -
3 !
—4 _2 o
I5 - 2

95. MV
98. 1056
?'s

0 0 )

1 1

"2 2 J
IR )
vz Ve

Flattened triad/mask bits

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

Flattened triad/mask bits

{1, 4, 2, 7, 3, 6, 5}
{1, 1, 1,1, 1,1, 13

-7
4
-3
-1
-1

o420 246 T3
Fl i pped
Cctonion triads-fPi =12 Sign mask=1 Hex=7C R fp_sm4
{1, 2, 43, {1, 3, 7}, {1, 6, 5},
{2, 6, 3}, {2, 7, 5}, {3, 5, 4}, {4, 7, 6}}
Coxeter (Cyan)
Fano plane Fano cube O-1 1 2 3 4 5
-1 4 7 -2 -6
® -4 -1 -6 1 -7
-7 6 -1 -5 4
B 2 -1 5 -1 -3
Q 6 7 -4 3 -1
\ @ ) -5 -3 2 7 1
X J 3 5 -1 -6 2
® \® @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =11 Sign mask=1 Hex=7F R fp_sm:1
({1, 4, 2y, {1, 7, 33, {1, 6, 51,
{2, 5, 3}, {2, 7, 6}, {3, 6, 4}, {4, 7, 5}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube O~1 1 2 3 4 5
1 -1 -4 -7 2 -6
® 2 4 -1 -5 -1 3
3 7 5 -1 -6 -2
| - 4 -2 1 6 -1 -7
Q 5 6 -3 2 7 -1
I\ GD ) 6 -5 7 -4 3 1
7 -3 -6 1 -5 4

2

mul tiplication table
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2 .
147 ¢ ? Ref. Synbols: 2C 3D
rg L Yy . .
0apccss Root{ 1 111 1 101} Ep m 1250. MeV
002010028 Veight{ -1 100 -1011} Theo. m 1319. 95
2 Height= 8 Exp. ¢ 2 s
Bi nary { 0 1 0 0 1 0 1 1 )
1 1 1 1 1 1 1 1
= 2z 2 2 2 2 -2 2 ) }
Physi cs 1 1 0 o1 1 1 1 1
i 2 2 J2 2 23 oS NS }
2 2
+
Bit NKS CA Pascal ES8 |I‘£{4=2sil| |¢‘(4,2,—1|
-2013

s,

s,

e4anass S0 3
FI i pped
Cctonion triads-fPi =12 Sign mask=1 Hex=04 R fp_sm4
{1, 2, 4y, {1, 3, 7}, {1, 6, 5},
{2, 3, 6}, {2, 5 7}, {3, 4, 5}, {4, 6, 7}}
Coxeter (Cyan)
Fano plane Fano cube 0-1 1 2 3 4
1 -1 4 7 -2
® 2 -4 -1 6 1
3 -7 -6 -1 5
T 4 2 -1 -5 -1
CQ 5 6 -7 4 -3
.\ @ ) 6 -5 3 -2 -7
A 7 3 5 -1 6
® \®/ @ mul tiplication
Not Fli pped
Cctonion triads-fPi =11 Sign mask=1 Hex=07 R fp_sm:1
{1, 4, 23, {1, 7, 3}, {1, 6, 5},
{2, 3, 5}, {2, 6, 7}, {3, 4, 6}, {4, 5, 7}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 0-1 1 2 3 4
1 -1 -4 -7 2
® 2 4 -1 5 -1
3 7 -5 -1 6
o 4 -2 1 -6 -1
@ 5 6 3 -2 -7
\ QD ) 6 -5 -7 4 -3
' 7 -3 6 1 5

@ O -0

mul tiplication

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

5 6 7
-6 5 -3
7 -3 -5
-4 2 1
3 7 -6
-1 -1 2
1 -1 4
-2 -4 -1
tabl e

Flattened triad/mask bits

(1, 4, 2, 7, 3, 6, 5}
(14, 1, 1, 0, 0, 0, 0O}

5 6 7

-6 5 3

-3 7 -6

2 -4 -1

7 3 -5

-1 -1 4

1 -1 2

-4 -2 -1

tabl e
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1 2 ‘
= 3773 .
20 s Ref . Synbol s: 2|:<> 3D :

Dancoss Root{ -3 -2 -4 -3 -2 -1 0 -1 } Exp. m 95. MeV
PECSSIY  \ight{ 1 0 0 O 0 -1 1 0 } Theo. m 98. 1056
0100101102 ., ght= 17 Exp. t ?'s
Bi nary { 0 1 0 0 0 1 0 0 }
1 1 1 1 1 1 1 1
E8{ 2 2 2 "2 2 2 2 2 J
. 1 1 1 1 1 1 1
Pysies -2 2 ° 7 T iw Tw w

{

Bit NKS CA Pascal E8

i 96 Cm[Rn ] 7s25f 76d?! .

e

Fl i pped
Cctonion triads-fPi =12 Sign mask=2 Hex=62 R fp_sm4 Flattened triad/mask bits
{1, 2, 4}, {1, 7, 3}, {1, 5, 6}, (1, 4, 2, 7, 3, 5, 6}
{2, 3, 6}, {2, 5 7}, {3, 5, 4}, {4, 7, 6}} {0, 1, 0, 0, O, 1, 1}
Coxeter (Cyan)

Fano plane Fano cube 01 1 2 3 4 5 6 7

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

® 2 -4 -16 1 7 -3 -5

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

B 4 2 -1 5 -1 -3 -7 6

C? 5 -6 -7 -4 3 -1 1 2

\ @ | 6 5 3 -2 7 -1 -1 -4

X ,/’ 7 35 1 -6 -2 4 -1

@ \®/ @ mul tiplication table
Not Fli pped
Cectonion triads-fPi =11 Sign mask=2 Hex=61 R fp_sm:1 Fl attened triad/mask bits
({1, 4, 23, {1, 3, 7}, {1, 5, 6}, (1, 4, 2, 3, 7, 5, 6}
{2, 3, 5}, {2, 6, 7}, {3, 6, 4}, {4, 7, 5}} {4, 0, 0, 0, O, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube O-1 1 2 3 4 5 6 7

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

mul tiplication table

@

Po?
@0~ @

~NOoO o~ WwN




Fano.nb | 93

127 ¢ ? * Ref. Symbols: 2C 3D
rn R Yy D @
0apccss Root{ 2 12 1 1101} Ep m 1250. MeV
002010128 Veight{ -1 10 -10100 } Theo. m 1319. 95
> Height- 10 Exp. © 7 s
Bi nary { 1 0 0 0 1 0 1 1 )
1 1 1 1 1 1 1 N
= 2 2 2 "2 2 "2 2 > }
Physi cs L 1 0 o1 1 1 1 1
i 2 2 J2 2 23 oS NS }
2 2
+
Bit NKS CA Pascal E8 |I1‘|5{4,3,i|:|| . |I1‘E‘(4,3,—|:||

P NPz=N

Fl i pped

Cctonion triads-fPi =12 Sign mask=2 Hex=1A R fp_sm4

{{1, 2, 43, {1, 7, 3}, {1, 5, 6},

{2, 6, 3}, {2, 7, 5}, {3, 4, 53},
Coxeter (Cyan)

Fano cube

{4, 6, 7}}

01 1 2 3 4

Fano plane

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

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

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

5 6 7
6 -5
3 -7 6
2 -4 1
7 3
11 4
-1 -1

1 -1 4 -7 -2

® 2 -4 -1 -6 1

3 7 6 -1 5

e, 4 2 -1 -5 -1
C? 5 -6 7 4 -3
.\ @ ) 6 5 -3 2 -7
A 7 -3 -5 1 6

@ \®/ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =11 Sign nmask=2 Hex=19 R fp_sm:=1
(1, 4, 2}, {1, 3, 7}, {1, 5, 6},
{2, 5, 3}, {2, 7, 6}, {3, 4, 6}, {4, 5, 7}}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 0-1 1 2 3 4
1 -1 -4 7 2

® 2 4 -1 -5 -1

3 -7 5 -1 6

o 4 -2 1 -6 -1
C? 5 -6 -3 2 -7
\ @ ) 6 5 7 4 -3
. 7 3 -6 -1 5

Q@ O -@

4 2

mul tiplication table



94 | Fano.nb

1 B
25 §°* Ref. mbol s;: 2C 3D
om L Sy <$> "
Oapccss Root{ -2 -2 -3 -2 -2 -10 -1} Exp. m 95. MeV
018011028 Veight{ 1 0 -1 1 0 0 0 -1} Theo. m 98. 1056
2 Height- 14 Exp. t ?'s
Bi nary { 0 0 1 0 0 1 0 0 }
1 1 1 1 1 1 1 1

=81 2 T2 2 ) T2 2 -3 -3 }
Physi cs 1 L 1 0 1 1 1 1

¢ z 2 vz 2 23 " = }

{

Bit NKS CA Pascal E8

M 84Pg [Xe ] 6524f 145d106p*

-6-4-20 2 4 §

Fl i pped
Cctonion triads-fPi =12 Sign mask=3 Hex=51 R fp_sm4 Flattened triad/mask bits
{1, 4, 23, {1, 3, 7}, {1, 5, 6}, {1, 2, 4, 3, 7, 5, 6}
{2, 3, 6}, {2, 7, 5}, {3, 4, 5}, {4, 7, 6}} {1, 0, 0, 0, 1, 0, 1}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

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

@

P9

-6 7 4 -3 -1 1 -2
5 3 -2 7 -1 -1 -4
3 -5 -1-6 2 4 -1
mul tiplication table

Not Fli pped
Cctonion triads-fPi =11 Sign nmask=3 Hex=52 R fp_sm:1 Fl attened triad/mask bits
({1, 2, 43, {1, 7, 3}, {1, 5, 6}, {1, 2, 4,7, 3,5 6}
{2, 3, 5}, {2, 7, 6}, {3, 4, 6}, {4, 7, 5}} {0, 1, 0, 0, 1, O, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 4 -7 -2 6 -5 3
-4 -1 5 1 -3 -7 6
7 -5 -1 6 2 -4 -1
2 -1 -6 -1 -7 3 5
-6 3 -2 7 -1 1 -4
5 7 4 -3 -1 -1 -2
-3 -6 1 -5 4 2 -1
mul tiplication table

@

Pa%
-0

~No o wN
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2 1
161 ¢ f s Ref. Synbols: 2|:. 3D
I'm
Oapccss Root{ 2 122 2 10
oor011010, Veight{ -1 010 -110
2 Height- 12
Bi nary { 0 0 0 L |
1 1 1 1
- 2 2 "2 2 }
Physi cs _% _% 1 0 |

N

{

Bit NKS CA Pascal E8

‘5{%\ 72Hf [Xe]6s24f 14502

FI i pped
Cctonion triads-fPi =12 Sign mask=3 Hex=29 R fp_sm:4 Fl attened triad/mask bits
{{1, 4, 2}, {1, 3, 7}, {1, 5, 6}, {1, 2, 4,3, 7,5, 6}
{2, 6, 3}, {2, 5 7}, (3,5 4}, {4 6, 7}} {1, 0, 0, 1, 0, 1, 0}
Coxeter (Cyan)
Fano plane Fano cube 0-1 1 2 3 4 6 7

5
1 -1 -4 7 2 6

4 -1 -6 -1 7 3 -5
4

@

2
3 -7 6 -1 -5 -2 1
o 4 -2 1 5 -1 -3 7 -6
I8
® 6 5 -3 2 -7 -1 -1 4
\Q_/ 7 3 5 -1 6 -2 -4 -1
@ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =11 Sign mask=3 Hex=2A R fp_sm:1 Fl attened triad/mask bits
({1, 2, 4y, {1, 7, 3}, {1, 5, 6}, (1, 2, 4, 7, 3, 5, 6}
(2, 5, 3}, {2, 6, 7}, {3, 6, 4}, {4, 5, 7}} (0, 1, 0, 1, 0, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 4 -7 -2 6 -5 3
-4 -1 -5 1 3 7 -6
7 5 -1 -6 -2 4 -1
2 -1 6 -1 7 -3 -5
-6 -3 2 -7 -1 1 4
5 -7 -4 3 -1 -1 2
-3 6 1 5 -4 -2 -1
mul tiplication table

@

o

~No o~ wN
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29 §:5 Ref. Synbol s: 2|:<>
Om
Dapccss Root { -2 -2 -3
018011128 veight{ 1 -1 1
2 Height- 13
Bi nary { 0 0 0
1 1 1
E8{ 2 "2 2
. 1 1 1
Phy{SI cs -5 -5 v
Bit NKS CA Pascal E8

-2
0

79Au [Xe]6s14f 145010

ady— A=

3D
A}
-1 -1 0 -1 Exp. m 95. MeV
0O 0 0 -1 Theo. m 98. 1056
Exp. t ?s
1 0 1 0 0 )
3 1 1 1 1
2 2 2 "2 2 }
0 T S U )
2 2+/3 V2 Ve
2 2
s 2 41]"  [Wrs2,41]

FI i pped
Cctonion triads-fPi =12 Sign nmask=4 Hex=4F R fp_sm4 Fl attened triad/mask bits
{{1, 4, 23, {1, 7, 3}, {1, 6, 5}, {1, 2, 4, 7, 3, 6, 5}
{2, 6, 3}, {2, 5 7}, {3, 4, 5}, {4, 7, 6}} {1, 1, 1, 1, 0, O, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -4 -7 2 -6 5 3
@ 2 4 -1 -6 -1 7 3 -5
3 7 6 -1 5 -4 -2 -1
T 4 -2 1 -5 -1 3 -7 6
@l C? 5 6 -7 4 -3 -1 -1 2
@ 6 -5 -3 2 7 1 -1 -4
7 -3 5 1 -6 -2 4 -1

Not

Fl i pped

Cctonion triads-fPi =11 Sign mask=4 Hex=4C R fp_sm:1

mul tiplication table

Flattened triad/mask bits

({1, 2, 4y, {1, 3, 73, {1, 6, 5}, {1, 2, 4, 3, 7, 6, 5}
{2, 5, 3}, {2, 6, 7}, {3, 4, 6}, {4, 7, 51} {0, 0, 1, 1, 0, 0, 1}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 4 7 -2 -6 5 -3
@ 2 -4 -1 -5 1 3 7 -6
3 -7 5 -1 6 -2 -4 1
e 4 2 -1 -6 -1 -7 3 5
(;5 @ 5 6 -3 2 7 -1 -1 -4
| ® J 6 -5 -7 4 -3 1 -1 2
' 7 3 6 -1 -5 4 -2 -1

mul tiplication table



2 .
3 .
157 ¢ : Ref. Synbols: 2|:. 3D .
0apccss Root{ 2 1 2 2 1 101} Exp. m 1250. MeV
002011128 Veight{ -1 1 -1 1-1100 } Theo. m 1319. 95
2 Height- 11 Exp. t ?'s
Bi nary { 0 0 1 0 1 0 1 1
1 1 1 1 1 1 1 1
B8 "2 2 2 -2 > 3 : L
Physi cs _L L 1 0 1 1 1 1
y{ : ? V2 2 23 iz 7
2 2
Bit NKS CA Pascal ES8 |ﬂ"5'4,3,il| . |ﬂ5f4,3,11|
[T )

67Ho [Xe]6s24f 11

FI i pped

Cctonion triads-fPi =12 Sign nmask=4 Hex=37 R fp_sm-4
({1, 4, 23, {1, 7, 3}, {1, 6, 53},

Fano.nb | 97

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

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

Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

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

Yo ?
@ \\®..,/ ®

-2 1 5 -1 -3 7 -6
6 7 -4 3 -1 -1 -2
-5 3 -2 -7 1 -1 4
-3 -5 1 6 2 -4 -1
mul tiplication table
Not Fli pped
Cctonion triads-fPi =11 Sign mask=4 Hex=34 R fp_sm:1
({1, 2, 4y, {1, 3, 73, {1, 6, 531,
{2, 3, 5}, {2, 7, 6}, {3, 6, 4}, {4, 5, 7}}
Hof f manSi ngl et on (Yel | ow)

Fano cube 01 1 2 3 4 5 6 7

~No o, wN

Fano plane

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

mul tiplication table

~NOo b wN
N
|
[N
(]
|
[N

Flattened triad/mask bits
{1, 2, 4, 3, 7, 6, 5}
{0, 0,10, 1, 1, 0}
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32 b3 % Ref. Synbols: 2C 3D
¥ Q e
DapeesS Root{ -2 -2 -3 -2 -1 00
018010022 Wight{ 0 1 0 0 0 00
2 Height- 12
Bi nary { 0 0 0 0
1 1 1 1
E8{ 2 "2 2 "2
. 1 1 1
Physi cs -5 -5 0 "
{
Bit NKS CA Pascal E8

FI i pped

Cctonion triads-fPi =13 Sign nmask=1 Hex=76 R fp_sm=6

T4\ Xe ] 6s24f 14504

-1 3 Exp. m 4200. MeV
-1 3 Theo. m 3270. 13
Exp. t ?s

1 1 0 0 )
1 1 1 1
2 2 ) ) }
1 __1 _ 1 _ 1 )
2 23 V2 6

Flattened triad/mask bits

{{1, 2, 5}, {1, 4, 33}, {1, 7, 6}, {1, 5, 2, 4, 3, 7, 6}
{2, 3, 6}, {2, 7, 4}, {3, 7, 5}, {4, 6, 5}} {0, 1, 1, 0, 1, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 5 -4 3 -2 -7 6
@ 2 -5 -1 6 -7 1 -3 4
3 4 -6 -1 -1 -7 2 5
Ty 4 -3 7 1 -1 -6 5 -2
@l @ 5 2 -1 7 6 -1 -4 -3
\ @ 6 7 3 -2 -5 4 -1 -1
\®/ 7 -6 -4 -5 2 3 1 -1
@ ® mul tiplication table
Not Fli pped

Cctonion triads-fPi =14 Sign mask=1 Hex=75 R fp_sm:7

{{1, 5, 2}, {1, 3, 43, {1, 7, 6}, {1,

{2, 3, 7}, {2, 6, 4}, {3, 6, 5}, {4, 7, 5}} {1,
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3 4 5 6

1 -1 -5 4 -3 2 -7

@ 2 5 -1 7 -6 -1 4

3 -4 -7 -1 1 -6 5

o 4 3 6 -1 -1 -7 -2

(;5 @ 5 -2 1 6 7 -1 -3

\ ® J 6 7 -4 -5 2 3 -1

: 7 -6 3 -2 -5 4 1

mul tiplication table

Flattened triad/mask bits

5, 2,3, 4,7, 6}
0,1,0 1, 1, 1}
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2 .
3 .
108 rtdﬁ Ref. Synbol s: 2I:. 3D .
0apccss Root{ 111 0 00013} Ep m 174200. MeV
ooPeeoo99  weight( 000 10011 ) Theo m 175 990.
2 Height= 5 Exp. t 2 s
Bi nary { 1 1 0 0 0 0 1 1 }
1 1 1 1 1 1 ) N
= 2 2 2 T2 "2 2 2 2 }
Physi cs 1 1 0 o1 1 1 1 1
y{ 2 2 5 2 o3 Nes N }
2 2
+
Bit NKS CA Pascal E8 |I1‘|5{3,2,i|:|| |I1‘E‘(3,2,—|:||

—

=

Fl i pped

Cctonion triads-fPi =13 Sign mask=1 Hex=0E R fp_sm:6

28Nj [Ar ]4523d8 3

-2
-4

Flattened triad/mask bits

{{1, 2, 5}, {1, 4, 3}, {1, 7, 6}, {1, 5, 2, 4, 3, 7, 6}
{2, 6, 3}, {2, 4, 7}, {3, 5, 7}, {4, 5, 6}} {0, 1, 1, 1, 0, O, 0}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7
1 -1 5 -4 3 -2 -7 6
EEQ 2 -5 -1 -6 7 1 3 -4
3 4 6 -1 -1 7 -2 -5
o 4 -3 -7 1 -1 6 -5 2
@l @ 5 2 -1 -7 -6 -1 4 3
\ @ 6 7 -3 2 5 -4 -1 -1
V4 7 -6 4 5 -2 -3 1 -1
@ ‘® ® mul tiplication table
Not Fli pped

Cctonion triads-fPi =14 Sign nmask=1 Hex=0D R fp_sm:7

Flattened triad/mask bits

({1, 5, 2}, {1, 3, 4}, {1, 7, 6}, {1, 5, 2, 3, 4, 7, 6}
{2, 7, 3}, {2, 4, 6}, {3, 5, 6}, {4, 5, 7}} {1, 0, 1, 1, 0, 0, 0}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -5 4 -3 2 -7 6
@ 2 5 -1 -7 6 -1 -4 3
3 -4 7 -1 1 6 -5 -2
Ty 4 3 -6 -1 -1 7 2 -5
g @ 5 -2 1 -6 -7 -1 3 4
® I 6 7 4 5 -2 -3 -1 -1
7 -6 -3 2 5 -4 1 -1

mul tiplication table
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Dancoss Rot{ 1000 0 001} Exp. m 174200, MeV
PECSSIY  \wight{ 0 0 00 -1 1 1 0 } Theo. m 175990.
001010111z \ight- 3 Exp. © 2 s
Bi nary 0 0 0 0 0 0 1 1 }
1 1 1 1 1 1 1 1
E8{ 2 "2 2 "2 2 "2 2 2 J
. 1 1 1 1 1 1 1
ystes tz ° 7 T w7 W :

{

2 2
Bit NKS CA Pascal E8 . |*+'5r3,1,ilil| |¢(3,1,iﬂ|

145 [Ne]3s?3p? °
i}

Fl i pped
Cctonion triads-fPi =13 Sign nmask=2 Hex=10 R fp_sm6 Flattened triad/mask bits
{{1, 2, 5}, {1, 3, 43}, {1, 6, 7}, (1, 5, 2, 3, 4, 6, 7}
{2, 3, 6}, {2, 7,4}, {3, 5 7}, {4, 5, 6}} {0, 0, 0, 0, 1, 0, 0}
Coxet er (Cyan)
Fano plane Tams cube 01 1 2 3 4 5 6 7

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

mul tiplication table

&
Fo®

~N o ok wN

Not Fli pped
Cctonion triads-fPi =14 Sign mask=2 Hex=13 R fp_sm7 Fl attened triad/mask bits
{{1, 5, 23, {1, 4, 3}, (1, 6, 7}, {1, 5, 2, 4, 3,6 7}
{2, 3, 7}, {2, 6, 4}, {3, 5 6}, {4, 5 7}} {1, 1, 0, 0, 1, 0, O}

Hof f manSi ngl et on (Yel | ow)

01 1 2 3 4 5 6 7
1 -1 -5-4 3 2 7 -6
5 -1 7 -6 -1 4 -3
4 -7 -1 -1 6 -5 2
-3 6 1 -1 7 -2 -5
-2 1 -6 -7 -1 3 4
-7 -4 5 2 -3 -1 1
6 3 -2 5 -4 -1 -1
mul tiplication table

~No o wN




1 . N
103 Db 3 ° Ref. Synbols: 2C 3D
ol 22 ) 2 gy
Oapccss Root{ -2 -1 -2 -2 -1 0 0-1} BEp m
018010122 Wight{ 0 1 0 -1 1 -10 0 } Theo. m
> Height- 10 Exp. t
Bi nary { 1 1 0 0 1 1
1 1 1 1 1 1
= 2 2 "2 2 2 2
Physi cs 1 1 0 1 1 ! )
)1 ? 2 2 2 273
2
Bit NKS CA Pascal E8 |ﬂf’4,3,il|
-a02 -

62Sm[ Xe 16s24f ©

FI i pped

Cctonion triads-fPi =13 Sign nask=2 Hex=68 R fp_sm-6

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

Fano plane Fano cube 01 1 2 3 4 5 6
1 -1 5 4 -3 -2 7
@ 2 -5 -1 -6 7 1 3
3 46 -1 1 -7 -2
Ty 4 3 -7 -1 -1 -6 5
@l Gﬁ-{) 5 2 -1 7 6 -1 -4
\ ® 6 -7 -3 2 -5 4 -1
' 7 6 4 -5 -2 3 -1

Not Fli pped

Cctonion triads-fPi =14 Sign mask=2 Hex=6B R fp_sm:7

mul tiplication table

Fano.nb | 101

4200. MeV
3270. 13
?s

Flattened triad/mask bits

5, 2,8 4,6, 7}

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

7
-6
_4

Flattened triad/mask bits

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

{{1, 5, 2}, {1, 4, 33}, {1, 6, 7},
(2, 7, 3}, {2, 4, 6}, {3, 6, 5}, {4, 7, 5}}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3 4 5 6
1 -1 -5 -4 3 2 7
@ 2 5 -1 -7 6 -1 -4
3 4 7 -1 -1 -6 5
o 4 -3 -6 1 -1 -7 2
g @ 5 -21 6 7 -1 -3
@ § 6 -7 4 -5 -2 3 -1
7 6 -3 2 -5 4 -1

mul tiplication table

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




102 | Fano.nb

M w| e

113 b Ref. Synbols: 2C 3D

Dancoss Root{ -1 -1 -1-1-10 0 -1} Exp. m 4200. MeV
PECSSIY  \might{ 0 1 -1 0 1 0 -1 -1 } Theo. m 3270. 13
010011011z \ight- 7 Exp. © 2 s
Bi nary 1 0 1 0 1 1 0 0 }
1 1 1 1 1 1 1 1
B8 2 2 2 2 2 2 2 "2 !
. 1 1 1 1 1 1 1
Physies 3 "2 = 0 e R :

{

2 2
Bit NKS CA Pascal E8 |I‘£{4’2’il| |¢(4,2,il|

-2013

: -2
S6-4-20 1 4 & L

FI i pped

Cctonion triads-fPi =13 Sign mask=3 Hex=5B R fp_sm:6 Flattened triad/mask bits
{{1, 5, 2}, {1, 4, 3}, {1, 6, 7}, {1, 2, 5, 4, 3, 6, 7}
(2, 6, 3}, {2, 7, 4}, {3, 5, 7}, {4, 6, 5}} {1, 1, 0, 1, 1, 0, 1}

Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 -5-43 2 7 -6

)

2 5 -1 -6 -7 -1 3 4
3 4 6 -1 -1 7 -2 -5
T 4 -3 7 1 -1 -6 5 -2
GPN®
@ 6 -7 -3 2 -5 4 -1 1
N\ / 7 6 -4 5 2 -3 -1 -1
@ ‘® ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =14 Sign mask=3 Hex=58 R fp_sm=7 Flattened triad/mask bits
{{1, 2, 5}, {1, 3, 4}, {1, 6, 7}, {1, 2, 5, 3, 4, 6, 7}
{2, 7,3}, {2, 6, 4}, {3, 5 6}, {4 7, 5}} {0, 0,0, 1,1, 0, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fane cube 01 1 2 3 4 5 6 7

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

mul tiplication table

)

Po?
@ \@../ (;D

~No ok, wbN




2 .
3 .
138 rtm ! Ref. Synbol s: 2I:. 3D .
Oapccss Root{ 11 1 1 0 001} Ep m
002011022 Wight{ 0 0 -1 1 -1 011} Theo. m
> Height- 6 Exp. T
Bi nary { 0 1 1 0 0 0
1 1 1 1 1 1
= 2 2 2 "2 “2 "2
. 1 1 1 2 .
Phy{SI cs -5 > = 0 L
Bit NKS CA Pascal E8

35e [Ar 4523d104p* 3

-2
-4

Fl i pped

Cctonion triads-fPi =13 Sign nmask=3 Hex=23 R fp_sm6

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

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

Fano cube

{4, 5, 6}}

0O-1 1 2 3

Fano plane

1 -1 -5 -4

@ 2 5 -1 6

3 4 -6 -1

Ty 4 -3 -7 1
QD’ C? 5 -2 1 7
\ @ 6 -7 3 -2
EED \Kﬁjaﬁ/ 7 6 4 -5

Not Fli pped
Cctonion triads-fPi =14 Sign mask=3 Hex=20 R fp_sm:7
({1, 2, 5}, {1, 3, 4}, {1, 6, 73,
{2, 3, 7}, {2, 4, 6}, {3, 6, 5}, {4, 5 7}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3
1 -1 5 4

CD 2 -5 -1 7

3 -4 -7 -1

T 4 3 -6 -1
g @ 5 2 -1 6
| CED J 6 -7 4 -5
' 7 6 3 -2

EED “‘CED,/ C:)

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

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

Fano.nb | 103

174200. MeV
175 990.
?s
1 1 )
1 1
2 2 }
1 N )
6

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

5 6 7
2 7 -6
-1 4
7 2 5
6 -5 2
1 4
4 11
3 -1

mul tiplication table

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

5 6 7
2 7 -6
1 -4
6 5 2
7 2
1
3 11
-4

mul tiplication table



104 | Fano.nb

2 .
3 .
118 rtmh Ref . Synbol s: 2I:. 3D .
0apccss Root{ 21 2 1 000 1} Exp. m 174200. MeV
002011122 Wight{ 0 0 -1 0 01 0 0 } Theo. m 175990
2 Hei ght: 8 Exp T 2 s
Bi nary { 1 0 1 0 0 0 1 1 )
1 1 1 1 1 1 1 1
= 2 2 2 2 "2 2 2 2 }
Physi cs i _L 1 0 1 1 1 1
y{ 2 2 J2 2 23 oS NS }
2
. s 1,20]
Bit NKS CA Pascal E8
qa
— l—
—
———
iy —
—
—6-4-20 2 4 &
FI i pped
Cctonion triads-fPi =13 Sign mask=4 Hex=3D R fp_sm6 Flattened triad/mask bits
(1520, i1, 8, 4, 1, 7, 6, (1,25 3 4,7, 6)
{2’ 6' 3}! {2! 71 4}1 {31 7! 5}! {4! 51 6}} {1. O, 1, 1, 1, 1, O}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6

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

5

2
3 -4 6 -1 1 -7 -2
o 4 3 7 -1 -1 6 -5 -2
@ @ 5 -2 1 7 -6 -1 4 -3
el s 7 a2 5 411
\@_/ 7 -6 -4 -5 2 3 1 -1
@ CD mul tiplication table
Not Fli pped
Cctonion triads-fPi =14 Sign mask=4 Hex=3E R fp_sm7 Flattened triad/mask bits
{{1, 2, 5}, {1, 4, 3}, {1, 7, 6}, {1, 2, 5, 4, 3, 7, 6}
(2, 7, 3}, {2, 6, 4}, {3, 6, 5}, {4, 5, 7}} {0, 1, 1, 1, 1, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe O-1 1 2 3 4 5 6 7

1 -1 5 -4 3 -2 -7 6
-5 -1 -7 -6 1 4 3
4 7 -1 -1 -6 5 -2
-3 6 1 -1 7 -2 -5
2 -1 6 -7 -1 -3 4
7 -4 -5 2 3 -1 -1
-6 -3 2 5 -4 1 -1
mul tiplication table

&

To9

~No ok wN




Fano.nb | 105

§ , .
133 Db ? Ref. Synbols: 2C 3D
om R 4 ors ’ ‘
0apcess Root{ -2 -1 -2 -1 -1 0 O -1} Exp. m 4200. MeV
0180111?2 Wight{ 0 1 -1 1 0 -10 0 } Theo. m 3270. 13
2 Height= 9 Exp. T ?'s
Bi nary{ 0 1 1 0 1 1 0 0 )
1 1 1 1 1 1 1 1
E8{ 2 2 2 2 2 2 2 2 J
Phvsi cs _1 1 1 0 1 o1 . .
ﬁ 2 2 V2 2 23 2 6 J
2 2
+
Bit NKS CA Pascal E8 |¢'ﬁ,l:l,il:l| |¢(ﬁ,ﬂ,_ﬂ|
_2012
56Ba[Xe]6
-2
—6-4-20 24 6
Fl i pped
Cctonion triads-fPi =13 Sign mask=4 Hex=45 R fp_sm=6 Fl attened triad/mask bits
{{1, 5, 2}, {1, 3, 43, {1, 7, 6}, {1, 2, 5, 3, 4, 7, 6)
{2, 3, 6}, {2, 4, 7}, {3, 5, 7}, {4, 6, 5}} {1, 0, 1, 0, 0, O, 1}
Coxeter (Cyan)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 -5 4 -3 2 -7 6
@ 2 5 -1 6 7 -1 -3 -4
3 -4 -6 -1 1 7 2 -5
Ty 4 3 -7 -1 -1 -6 5 2
GO
| (iD / 6 7 3 -2 -5 4 -1 -1
\@__,/ 7 -6 4 5 -2 -3 1 -1
@ CD mul tiplication table
Not Fli pped
Cctonion triads-fPi =14 Sign mask=4 Hex=46 R fp_sm:7 Flattened triad/mask bits
{{1, 2, 5}, {1, 4, 33}, {1, 7, 6}, (1, 2, 5, 4, 3, 7, 6}
{2, 3, 7}, {2, 4, 6}, {3, 5, 6}, {4, 7, 5}} {0, 1, 1, 0, 0, O, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fane cube 01 1 2 3 4 5 6 7
1 -1 5 -4 3 -2 -7 6
@ 2 -5 -1 7 6 1 -4 -3
3 4 -7 -1 -1 6 -5 2
o 4 -3 -6 1 -1 -7 2 5
@
\ CD f 6 7 4 5 -2 -3 -1 -1
7 -6 3 -2 -5 4 1 -1

mul tiplication table



106 | Fano.nb

2
2Lz

T 3 3 .
149 T, Ref. Synbol s: 2|:’ @

Dancoss Root{ -1 -1-1000 0 -1} Exp. m 174200, MeV
PECSSIY  \wight{ 0 0 0 100 -1 -1 } Theo. m 175990.
011010011z \ight- 5 Exp. © 2 s
Bi nary { 0 0 1 1 1 1 0 0 }
1 1 1 1 1 1 1 1
E8{ 2 "2 2 2 2 2 2 2 J
. 1 1 1 1 1 1 1
stes e ° T :  on v W)
q 2
s g 40| |43 2,40]

Bit NKS CA Pascal E8

ek

|
3.zl

4
28Nj [Ar ]4523d8 3

-4-20 2 4
Fl i pped
Cctonion triads-fPi =14 Sign mask=1 Hex=72 R fp_sm7 Flattened triad/mask bits
{{1, 2, 5}, {1, 4, 3}, {1, 6, 7}, {1, 5, 2, 4, 3, 6, 7}
(2, 3, 7}, {2, 6, 4}, {3, 6, 5}, {4, 7, 5}} {0, 1, 0, 0, 1, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 7

6

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

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

mul tiplication table

~NOoO o~ WN
|
w
[o)]

Not Fli pped
Cctonion triads-fPi =13 Sign nmask=1 Hex=71 R fp_sm=6 Fl attened triad/mask bits
({1, 5, 2}, {1, 3, 4}, {1, 6, 7}, {1, 5 2, 3,4,6, 7}
{2, 3, 6}, {2, 7, 4}, {3, 7, 5}, {4, 6, 5}} {1, 0,0, 0, 1, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

)

Po?
@ \@../ (;D

~No o, wN




Fano.nb | 107

225 b .33 Ref. Synbols: 2C 3D
S B

DabCCSS Root{ 2 2 32100
008010022 Wight{ 0 -1 00000
2 .
Hei ght = 12
Bi nary { 1 1 1 1 1
1 1 1 1
E8{ 2 2 2 2 }
Physi cs % % 0 % }
2

{

Bit NKS CA Pascal E8

6
4
T4\ Xe ] 6s24f 14504 3
-2
-4
-
FI i pped
Cctonion triads-fPi =14 Sign nmask=1 Hex=0A R fp_sm:7 Fl attened triad/mask bits
({1, 2, 5}, {1, 4, 33}, {1, 6, 7}, {1, 5 2, 4,3,6, 7}
{2, 7, 3}, {2, 4, 6}, {3, 5 6}, {4 5 7}} {0, 1, 0,1, 0, 0, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

~No o, wN

Not Fli pped
Cctonion triads-fPi =13 Si gn mask=1 Hex=09 R fp_sm:6 Flattened triad/mask bits
{{1, 5, 2}, {1, 3, 43, {1, 6, 7}, {1, 5, 2, 3, 4, 6, 7}
{2, 6, 3}, {2, 4, 7}, {3, 5, 7}, {4, 5, 6}} {1, 0, 0, 1, 0, O, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -5 4 -3 2 7 -6
@ 2 5 -1 -6 7 -1 3 -4
3 46 -1 1 7 -2 -5
Y- 4 3 -7 -1 -1 6 -5 2
(;5 @ 5 -2 1 -7 -6 -1 4 3
® ' 6 -7 -3 2 5 -4 -1 1
7 6 4 5 -2 -3 -1 -1

mul tiplication table



108 | Fano.nb

154 b .°’3% Ref. Synbols: 2C 3D
e
0apccss Root{ 2 1 22 1 001} Exp m 4200. MeV
0080101?2 Wight{ 0 -1 01 -1 100 1} Theo. m 3270. 13
2 Height= 10 Exp. T P
Bi nary { 0 0 1 1 0 0 1 1 }
1 1 1 1 1 1 1 1
= 2 2 2 2 “2 -3 > 5 }
Physi cs -t L 0 . _L 1 1 1
)1 2 2 3 2 23 oS NS }
2 2
Bit NKS CA Pascal E8 |ﬂf5'4,3,il| |¢f4,3,11|

i -202
62Sm[Xe 65246 2
] 2
-2
-4
-6 -2f,
-3n )
FI i pped
Cctonion triads-fPi =14 Sign nmask=2 Hex=14 R fp_sm=7
({1, 2, 5}, {1, 3, 4}, (1, 7, 6},
{2, 3, 73, {2, 6, 4}, {3, 5 6}, {4, 5 7}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4
1 -1 5 4 -3
( > 5 17 6
3 -4 -7 -1 1
o 4 3 6 -1 -1
o @ o3 S
® 6 7 -4 5 2
5 S 7 -6 3 -2 5
@ ‘® @ mul tiplication
Not Fli pped
Cctonion triads-fPi =13 Sign mask=2 Hex=17 R fp_sm:6
{{1, 5, 2}, {1, 4, 33}, {1, 7, 6},
(2, 3, 6}, {2, 7, 4}, {3, 5, 7}, {4, 5, 6}}
Coxeter (Cyan)

Fano cube

01 1 2 3 4

Fano plane
1 -1 -5 -4 3
@ 2 5 -1 6 -7
3 4 -6 -1 -1
Y- 4 -3 7 1 -1
g @ 5 -2 1 -7 -6
\ CD J 6 7 3 -2 5
' 7 -6 -4 5 2

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

5 6 7
-2 -7 6
1 4 -3
6 -5 2
7 -2 -5
-1 3 4
-3 -1 -1
-4 1 -1
tabl e

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

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

mul tiplication table



373 .
220 T, Ref. Synbol s: 2|:<> D0

Fano.nb | 109

Oapccss Root{ -10000 0 0 -1} Exp. m 174200. MeV
012010122 Veight{ 0 0001 -1 -1 0 } Theo. m 175 990.
2 Height= 3 Exp. ¢ 2 s
Bi nary { 1 1 1 1 1 1 0 0 )
1 1 1 1 1 1 1 1
=81 2 2 2 2 2 2 -2 3 )
. 1 1 1 1 1 1 1
e g R T
2 2
i + Y3 1 40
Bit NKS CA Pascal E8 . |I‘L{3=1=—D| | ria |
. a
145i [Ne]3s23p?2
1]
-2
"l
430 o2 4
Fl i pped

Cctonion triads-fPi =14 Sign nmask=2 Hex=6C R fp_sm7
{{1, 2, 5}, {1, 3, 4}, {1, 7, 6},
(2, 7, 3}, {2, 4, 6}, {3, 6, 5}, {4, 7, 5}}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 0O-1 1 2 3
1 -1 5 4
-5 -1 -7
-4 7 -1
3 -6 -1
2 -1 6
7 4 -5
-6 -3 2

~No ok, wdN

Not Fli pped

Cctonion triads-fPi =13 Sign nask=2 Hex=6F R fp_sm-6
{{1, 5, 23, {1, 4, 33, {1, 7, 6},
{2, 6, 3}, {2, 4, 7}, {3, 7, 5}, {4, 6, 5}}
Coxeter (Cyan)

Fane plame Fano cube 01 1 2 3

E 1 -1 -5 -4

Po®
F %

3 -7 1
21 7
7 -3 2
6 4 -5

~No o, wN

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

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

]

mul tiplication table

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

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

mul tiplication table



110 | Fano.nb

1 -1 -1

0O 0 1
6

0

1

T2

1

119 T .®
rmlL
Oapccssgg Root {
Wei ght {
011011011, Hei ght -
Bi nary { 1 0
1 1
E8{ 2 "2
. 1 1
Physi cs > -5
{
Bit NKS CA Pascal E8

-1 00 O
-110 -1
1
1
2
0

N

4

|
i

Ref . Synbol s: 2:’ 3D e

-1 3 Exp. m 174200. MeV
-1 3 Theo. m 175990.
Exp. t ?s
1 1 0 0 )
1 1 1 1
2 2 ) ) }
1 __1 _ 1 _ 1 )
2 23 2 6
2 2
Wa 1,51 g 1,41]

34Se [Ar 14s23d104p* 3

-2
-4

-4-20 2 4
Fl i pped
Cctonion triads-fPi =14 Sign nmask=3 Hex=5F R fp_sm7
{{1, 5, 2}, {1, 4, 3}, {1, 7, 6},
(2, 7, 3}, {2, 6, 4}, {3, 5, 6}, {4, 7, 5}}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fano cube 01 1 2 3
1 -1 -5 -4
@ 2 5 -1 -7
3 4 7 -1
o 4 -3 6 1
@ 315
\ @ 6 7 -4 5
@ \@/ ® 7 -6 -3 2
Not Fli pped
Cctonion triads-fPi =13 Sign nmask=3 Hex=5C R fp_sm-6
{{1, 2, 5}, {1, 3, 4}, {1, 7, 6},
(2, 6, 3}, {2, 7, 4}, {3, 5, 7}, {4, 6, 5}}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3
1 -1 5 4
@ 2 -5 -1 -6
3 -4 6 -1
Ty 4 3 7 -1
g @ 5 2 -1 -7
® r 6 7 -3 2
7 -6 -4 5

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

4

-6 -1
-1 6
17
7 -1
2 -3
5 4

1

mul tiplication table

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

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

6
-7

mul tiplication table



Fano.nb | 111

144 b .* Ref. Synbols: 2|:D 3D

Dancoss Rot{ 1 1 11 1 001 } Exp. m 4200. MeV
PECSSIY  \might{ 0 -1 1 0 -1 01 1 } Theo. m 3270. 13
000011011z \ight- 7 Exp. © 2 s
Bi nary 0 1 0 1 0 0 1 1 }
1 1 1 1 1 1 1 1
E8{ "2 2 2 2 2 "2 2 2 J
. 1 1 1 1 1 1 1
Prystes =3 N s wm T :

{

2 2
Bit NKS CA Pascal E8 |I‘£{4’2’il| |¢(4,2,il|

-2013

: -2
S6-4-20 1 4 & L

FI i pped

Cctonion triads-fPi =14 Sign mask=3 Hex=27 R fp_sm:7 Flattened triad/mask bits
{{1, 5, 2}, {1, 4, 3}, {1, 7, 6}, {1, 2, 5, 4, 3, 7, 6}
(2, 3, 7}, {2, 4, 6}, {3, 6, 5}, {4, 5, 7}} {14, 1, 1, 0, 0, 1, O}

Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

1 -1 -5-43 2 -7 6

2 5 -1 7 6 -1 -4 -3
3 4 -7 -1 -1 -6 5 2
Ty 4 -3 -6 1 -1 7 2 -5
g C? 5 -2 1 6 -7 -1 -3 4
CD 6 7 4 -5 -2 3 -1 -1
R S 7 -6 3 -2 5 -4 1 -1
@ ‘® mul tiplication table
Not Fli pped
Cctonion triads-fPi =13 Si agn mask=3 Hex=24 R fp_sm:6 Fl attened triad/mask bits
({1, 2, 5}, {1, 3, 4}, {1, 7, 63}, {1, 2, 5, 3, 4,7, 6}
{2, 3, 6}, {2, 4, 7}, {3, 7, 5}, {4, 5, 6}} {0, 0, 1, 0, 0, 1, 0}
Coxet er (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 5 4 -3 -2 -7 6
-5 -1 6 7 1 -3 -4
-4 -6 -1 1 -7 2 5
3 -7 -1 -1 6 -5 2
2 -1 7 -6 -1 4 -3
7 3 -2 5 -4 -1 -1
-6 4 -5 -2 3 1 -1
mul tiplication table

&

Po?
@ \@../ (;D

~No ok wdN
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124 b ° Ref mbol s: 20 3D
Synbol s: 20y .
0apccss Root{ 2 1 2 1 1001} Ep m 4200. MeV
008011122 Veight{ 0 -1 1 -1 0100 } Theo. m 3270. 13
2 Height= 9 Exp. T PN
Bi nary { 1 0 0 1 0 0 1 1 .
1 1 1 1 1 1 ) s
= 2 2 2 2 "2 2 2 2 }
Physi cs l _i _i 0 _l 1 L i
y{ z 2 V2 : 23 NES NG }
2 y,
s 0 +0] [Wrs.0.+0]

a-la—

a-la—

Bit NKS CA Pascal E8

_2012

-6-4-20 2 4 6

FI i pped
Cctonion triads-fPi =14 Sign mask=4 Hex=39 R fp_sm:7 Flattened triad/mask bits
{{1, 5, 2}, {1, 3, 4}, {1, 6, 7}, {1, 2, 5, 3, 4, 6, 7}
{2, 7, 3}, {2, 6, 4}, {3, 6, 5}, {4, 5, 7}} {1, 0, 0, 1, 1, 1, O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -5 4 -3 2 7 -6
@ 2 5 -1 -7 -6 -1 4 3
3 -4 7 -1 1 -6 5 -2
T 4 3 6 -1 -1 7 -2 -5
@l @ 5 -2 1 6 -7 -1 -3 4
® ) 6 -7 -4 -5 2 3 -1 1
7 6 -3 2 5 -4 -1 -1

mul tiplication table

Not Fli pped

Cctonion triads-fPi =13 Sign nmask=4 Hex=3A R fp_sm6

Flattened triad/mask bits

({1, 2, 5}, (1, 4, 3}, {1, 6, 7}, (1, 2, 5, 4, 3, 6, 7}
(2, 6, 3}, (2,7, 4}, {3, 7, 5}, {4, 5, 6})} (0, 1,0 1, 1, 1, 0}
Coxet er (Q/am
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 5 -4 3 -2 7 -6
@ 2 5 1 -6 -7 1 3 4
3 4 6 -1 -1 -7 -2 5
5 4 -3 7 1 -1 6 -5 -2
(;5 @ 5 2 -1 7 -6 -1 4 -3
| CD I 6 -7 -3 2 5 -4 -1 1
' 7 6 -4 -5 2 3 -1 -1

mul tiplication table




139 T .°
rm R
0aDCCSS Root { -2 -1 -2 -1
012011122 veight{ 0 0 1 0
2 Height- 8
Bi nary { 0 1 0
1 1 1
E8{ 2 2 2
. 1 1 1

Physi cs -5 > -—

N

{

Bit NKS CA Pascal E8

FI i pped

Cctonion triads-fPi =14 Sign mask=4 Hex=41 R fp_sm7

Fano.nb | 113

Ref . Synbol s: 2:’ 3D e

0 0 0 -1 Exp. m 174200. MeV
0 -10 0 } Theo. m 175990.
Exp. t ?s
1 1 1 0 0 )
1 1 1 1 1
2 2 2 ) ) }
0 1 __1 _ 1 _ 1 )
2 23 vz V6

—G-4-20 2 4

Flattened triad/mask bits

{{1, 5, 2}, {1, 3, 43, {1, 6, 7}, {1, 2, 5, 3, 4, 6, 7}
(2, 3, 7}, {2, 4, 6}, {3, 5, 6}, {4, 7, 5}} {1, 0, 0, 0, 0, O, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 -5 4 -3 2 7 -6
@ 2 5 -1 7 6 -1 -4 -3
3 -4 -7 -1 1 6 -5 2
Y- 4 3 -6 -1 -1 -7 2 5
@ C? 5 -2 1 -6 7 -1 3 -4
| ® 6 -7 4 5 -2 -3 -1 1
\®/ 7 6 3 -2 -5 4 -1 -1
@ @ mul tiplication table

Not Fli pped

Cctonion triads-fPi =13 Sign nmask=4 Hex=42 R fp_sm:6

Flattened triad/mask bits

({1, 2, 5}, {1, 4, 3}, {1, 6, 7}, {1, 2, 5, 4, 3, 6, 7}
{2, 3, 6}, {2, 4, 7}, {3, 5, 7}, {4, 6, 5}} {0, 1, 0, 0, 0, 0, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 5 -4 3 -2 7 -6
@ 2 -5 -16 7 1 -3 -4
3 4 -6 -1-17 2 -5
T 4 -3 -7 1 -1 -6 5 2
(;5 @ 5 2 -1 -7 6 -1 -4 3
\ @ J 6 -7 3 -2 -5 4 -1 1
' 7 6 4 5 -2 -3 -1 -1

mul tiplication table



114 Fano.nb

+o- =

171 X, . ° Ref. Symbols: 2C 3D
e L L ®
-18
oapccsegg Root{ -3 -2 -4 -3 -2 -1 -1 -2 ; Bp.m 1. x107°° Mev
. B _ OHJ
010100000, Vﬁ gmf 1; 1t 00 0 0 -107) Theo m oVper 2 Wega
ght= Exp. t© ?s
Bi nary { 1 1 1 0 0 1 1 0 }
E8{ 0 0 0 1 0 -1 0 }
Physi cs 0 0 0 - o L }
( N vz Ve
2 2
W5 342]°  [Wrs,3,42]

Bit NKS CA Pascal E8

Fl i pped

Cctonion triads-fPi =15 Sign nmask=1 Hex=7D L fp_sm3

102|\b [Rn]7525f 14 .

a=la—

a=la—

Flattened triad/mask bits

{{1, 5, 23, {1, 3, 6}, {1, 7, 4}, {1, 2, 5, 3, 6, 7, 4}
{2, 4, 3}, {2, 7, 6}, {3, 7, 5}, {4, 6, 5}} {1, 0, 1, 1, 1, 1, 1}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cukbe O-1 1 2 3 4 5 6 7
1 -1 -5 6 -7 2 -3 4
@ 2 5 -1 -4 3 -1 -7 6
3 -6 4 -1 -2 -7 1 5
T 4 7 -3 2 -1 -6 5 -1
@l @ 5 -2 1 7 6 -1 -4 -3
® 6 3 7 -1 -5 4 -1 -2
7 -4 -6 -5 1 3 2 -1

Not Fli pped

Cctonion triads-fPi =16 Sign nmask=1 Hex=7D L fp_sm=3

mul tiplication table

Flattened triad/mask bits

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

Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -5 6 -7 2 -3 4
@ 2 5 -1 -7 -6 -1 4 3
3 -6 7 -1 -5 4 1 -2
5 4 7 6 5 -1 -3 -2 -1
(;5 @ 5 -2 1 -4 3 -1 -7 6
| ® J 6 3 -4 -1 2 7 -1 -5
' 7 -4 -3 2 1 -6 5 -1

@O0

mul tiplication table
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0--1 . .
207 eT@ﬁ Ref. Synbol s: ZE' 3D ‘

9d

-18
0apccssgg Root { 000 Exp. m 1. x10 MeVv
i %
001100000, ¢l gnt{ 001 Vper @ Wega
Hei ght= 2 2 s

Bi nary { 0 1 1 1 )

E8{ 1 0 0 0 }
Physi cs 1 0 - 0 0 0 }

{
Bit NKS CA Pascal E8

°*B[He]

-3-3-10 12 3

FI i pped
Cctonion triads-fPi =15 Sign mask=1 Hex=05 L fp_sm3 Fl attened triad/mask bits
{{1, 5, 23, {1, 3, 6}, {1, 7, 4}, {1, 2, 5 3,6, 7, 4}
{2, 3, 4}, {2, 6, 7}, {3, 5 7}, {4, 5, 6}} {1, 0, 1, 0, O, O, O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

1 -1 -56 -7 2 -3 4

&

2 5 -1 4 -3 -1 7 -6
3 -6 -4 -1 2 7 1 -5
Ty 4 7 3 -2 -1 6 -5 -1
IR
® 6 3 -7 -1 5 -4 -1 2
R S 7 -4 6 5 1 -3 -2 -1
(:D ‘® @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =16 Sign mask=1 Hex=05 L fp_sm:3 Flattened triad/mask bits
{{1, 5, 2}, {1, 3, 63}, {1, 7, 4}, {1, 5, 2, 3, 6, 7, 4}
{2, 3, 7}, {2, 4, 6}, {3, 4, 5}, {5, 6, 7}} {1, 0, 1, 0, 0, O, 0O}
Coxeter (Cyan)
Fano plane Fano cukbe O-1 1 2 3 4 5 6 7

1 -1 -56 -7 2 -3 4
5 -1 7 6 -1 -4 -3
-6 -7 -1 5 -4 1 2
7 -6 -5 -1 3 2 -1
-2 1 4 -3 -1 7 -6
3 4 -1 -2 -7 -1 5
-4 3 -2 1 6 -5 -1
mul tiplication table

&

To?
@ \@../ @

~No ok wN
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168 %5 ° Ref. Synbols: 2C,~~ 3D
o R a @
-18
oapccsegg Root{ 1111 1 1 1 0} EBEp. m 1. <1077 mev
. _ B ng
010100100, VI-\ZI g:if é 000 -11-11} Theo. m eVper C2 Mega
ght= Exp. t© ?s
Bi nary { 1 1 1 0 1 1 0 0 }
ES{ 0 0 0 0 0 1 0 1 }
Physi cs 0 0 0 0 2z o L }
( N NeY Ve
2 2
+
Bit NKS CA Pascal E8 [4,2,x0] [¥4,2.20]
—an 2

FI i pped

Cctonion triads-fPi =15 Sign nmask=2 Hex=63 L fp_sm=3

_202

Flattened triad/mask bits

({1, 5, 2}, {1, 6, 3}, {1, 4, 73, {1, 2, 5,6, 3, 4, 7}
{2, 3, 4y, {2, 6, 7}, {3, 7, 5}, {4, 6, 5}} {1, 1, 0, 0, 0, 1, 1}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 -5-6 7 2 3 -4
@ 2 5 -1 4 -3 -1 7 -6
3 6 -4 -1 2 -7 -1 5
Ty 4 -7 3 -2 -1 -6 5 1
Q C? 5 -2 1 7 6 -1 -4 -3
@ 6 -3 -7 1 -5 4 -1 2
7 4 6 -5 -1 3 -2 -1

Not Fli pped

Cctonion triads-fPi =16 Sign mask=2 Hex=63 L fp_sm3

mul tiplication table

Flattened triad/mask bits

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

Fanc plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -5-6 7 2 3 -4
@ 2 5 -1 7 6 -1 -4 -3
3 6 -7 -1 -5 4 -1 2
Y- 4 -7 -6 5 -1 -3 2 1
g @ 5 -2 1 -4 3 -1 -7 6
@ I 6 -3 4 1 -2 7 -1 -5
7 4 3 -2 -1 -6 5 -1

mul tiplication table



205 e;3 92! Ref. Synmbols: 2D .3D N
g R Q C
Dapeess Root{ 01 1 10 0 00 } Ep m
PECSSA9  \gight{ 0 0 -1 1 0 -1 0 1 } Theo. m
001100100, Hei aht - 4
ght = Exp. t
Bi nary { 0 1 1 0 1 1
E8{ 0 1 0 0 0
Physi cs 0 L L
‘ V2 V2
2 2
+
Bit NKS CA Pascal ES [Waps0l®  |Wa0,20]
_pInl2 =
2 |
1
0
-1 =
-2 1
-2
1p 1y
FI i pped
Cctonion triads-fPi =15 Sign mask=2 Hex=1B L fp_sm3
({1, 5, 2}, {1, 6, 3}, {1, 4, 7},
{2, 4, 33, {2, 7, 6}, {3, 5,7}, {4, 5, 6}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 051 1 2 3 4
1 -1 -5 -6 7
@ 2 5 -1 -4 3
3 6 4 -1 -2
T 4 -7 -3 2 -1
OINe A
@ 6 -3 7 1 5
7 4 -6 5 -1

Not Fli pped

Cctonion triads-fPi =16 Sign mask=2 Hex=1B L fp_sm3

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

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

Fano cube

{5, 6, 7}}

01 1 2 3

Fano plane
1 -1 -5 -6
@ 2 5 -1 -7
3 6 7 -1
T 4 -7 6 -5
(;5 @ 5 -2 1 4
@ f 6 -3 -4 1
7 4 -3 2

mul tiplication

-1

-3
2

-1

Fano.nb | 117

1. x107%® Mev

Org
eVper C2 Mega
?s
1 0 }
0 0 }
0 0 )

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

5 6 7
2 3 -4
-1 -7 6
7 -1 -5
6 -5 1
-1 4 3
-4 -1 -2
-3 2 -1
tabl e

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

107
-7
6 -5

mul tiplication table
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1
83 m;? Ref. Symbol s:
Cm
0apcess Root { -4 -3 -6
018101088 veight{ 1 -1.0 0
2 Height= 29
Bi nary { 0 0 1
E8 0 0 0
Physi cs 0 0 0
{
Bit NKS CA Pascal E8

=N

M ssi ng [Unknown] | e M ssing[Unknown]u

Exp. m 1. x107*® Mev
Oy
Theo. m eVper C2 Mega
Exp. t ?s
0 1 1 )
0 -1 0 )
1 1 1 )
V3 V2 V6
2 2
Wso+0l”  |Ws020|

4
7
-3
2
-1
6
-5

FI i pped
Cctonion triads-fPi =15 Sign nmask=3 Hex=50 L fp_sm=3
{{1, 2, 53, {1, 3, 6}, (1, 4, 7}
{2, 3, 4}, {2, 7, 6}, {3, 5, 7}, {4, 6, 5}}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube O-1 1 2 3

1 -1 5 6

(::) 2 -5 -1 4

3 -6 -4 -1

o 4 -7 3 -2

(;;5- Ej;) 5 2 -1 -7

cﬁb J 6 3 7 -1

7 4 -6 5

-1

22—

_g-p0n24
prs->

Flattened triad/mask bits

(1, 5, 2, 83,6, 4, 7)
(0, 0,0, 0,1, 0, 1}

5 6 7

2 3 -4

1 -7 6

7 1 -5

6 5 1

1 -4 3

4 1 -2

3 2 1

mul tiplication table

Not Fli pped
Cctonion triads-fPi =16 Sign mask=3 Hex=50 L fp_sm3 Fl attened triad/mask bits
{{1, 2, 5}, {1, 3, 63}, {1, 4, 73, {1, 2, 5, 3, 6, 4, 7}
{2, 3, 7}, {2, 6, 4}, {3, 4, 5}, {5, 7, 6}} {0, 0, 0, O, 1, 0, 1}
Coxeter (Cyan)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 5 6 7 -2 -3 -4
@ 2 -5 -1 7 -6 1 4 -3
3 -6 -7 -1 5 -4 1 2
o 4 -7 6 -5 -1 3 -2 1
(;jﬁ Ci) 5 2 -1 4 -3 -1 -7 6
| ® I 6 3 -4 -1 2 7 -1 -5
7 4 3 -2 -1 -6 5 -1

mul tiplication table
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194 er3 %!  Ref. Symbols: 2C .3D
Om O ‘
-18
oapecssgg Root{ -10 -1 -10 0 00 ; Ep. m 1. x107% Mev
. _ _ OHJ
001101000, ﬁl gE:E 2 01 10-1113 Theo. m eVper C2 Mega
tght = Exp. t© ?s
Bi nary { 1 0 0 1 1 1 1 0 1
E8{ 0 -1 0 0 0 0 0 }
Physi cs 0 - - 0 0 0 0 )
( V2 V2
E 2
Bit NKS CA Pascal ES ﬂﬁ’3,2,ﬂ| . |Wr3,2,43]
i _2 0 2
2 1
1 |
i 11
1% -
_2_2 s =
Fl i pped
Cctonion triads-fPi =15 Sign mask=3 Hex=28 L fp_sm3 Flattened triad/mask bits
({1, 2, 5}, {1, 3, 63}, {1, 4, 7}, {1, 5, 2, 3, 6, 4, 7}
{2, 4, 33}, {2, 6, 7}, {3, 7, 5}, {4, 5, 6}} {0, 0, 0, 1, 0, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube O-1 1 2 3 4 5 6 7
1 -1 5 6 7 -2 -3 -4
@ 2 -5 -1 -4 3 1 7 -6
3 -6 4 -1 -2 -7 1 5
Ty 4 -7 -3 2 -1 6 -5 1
L@
® 6 3 -7 -1 5 -4 -1 2
5 S 7 4 6 -5 -1 3 -2 -1
@ ‘® @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =16 Sign mask=3 Hex=28 L fp_sm3 Flattened triad/mask bits
({1, 2, 5}, {1, 3, 63}, {1, 4, 7}, {1, 2,5, 3,6, 4, 7}
(2, 7, 3}, {2, 4, 6}, {3, 5, 4}, {5, 6, 7}} {0, 0, 0, 1, 0, 1, 0}
Coxeter (Cyan)

Fano cube

01 1 2 3 4

Fano plane
1 -1 5 6 7
@ 2 -5 -1 -7 6
3 -6 7 -1 -5
Ty 4 -7 -6 5 -1
GSNe S
gy c 54
' 7 4 -3 2 -1

@ O O

mul tiplication

5 6 7
-2 -3 -4
1 -4 3
4 1 -2
-3 2 1
-1 7 -6
-7 -1 5
6 -5 -1
tabl e
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51  wr? Ref. Synbols: 2C 3D
gm R . ‘

Root{ -10-10 0 0 00 } Exp. m 1. x10718 mev
Oapccssgg .
Wight{ 0 0 0 1 -1 -1 11} Theo. m 2.9674 %1018
001101100, .
Hei ght= 3 Exp. t ?s
Bi nary { 1 0 0 1 0 0 1 0 1
E8{ -1 1 0 0 0 0 0 0 }
Physi cs -1 1 0 0 0 0 0 0 }
{
4 2
Bit NKS CA Pascal E8 ) 3,1, 41] Wr3,1,21]
15p[Ne]3s23p3
]
-2
-4
Fl i pped
Cctonion triads-fPi =15 Sign mask=4 Hex=36 L fp_sm3 Flattened triad/mask bits
{{1, 2, 5}, {1, 6, 3}, {1, 7, 4}, {1, 5, 2, 6, 3, 7, 4}
{2, 3, 4}, {2, 7, 6}, {3, 7, 5}, {4, 5, 6}} {0, 1, 1,0, 1, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6

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

2 -5 -1 4 -3 1 -7
3 6 -4 -1 2 -7 -1
-t 4 7 3 -2 -1 6 -5 -1
@l @ 5 2 -1 7 -6 -1 4 -3
@ 6 -3 7 1 5 -4 -1 -2
\@_./ 7 -4 -6 -5 1 3 2 -1
@ ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =16 Sign mask=4 Hex=36 L fp_sm3 Fl attened triad/mask bits
({1, 2, 5}, {1, 6, 3}, {1, 7, 4}, {1, 2, 5,6, 3,7, 4}
{2, 3, 7}, {2, 6, 4}, {3, 5, 4}, {5 6, 7}} {0, 1, 1, 0, 1, 1, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 7

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

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

mul tiplication table

&

Po??

~No o~ wdN
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rb +-0 .
166 gcm : Ref . Synbol s: 2I:<:| 3D ®
Root{ -3 -2 -4 -3 -2 -1 0 -2 } Exp. m 1. x10°%® mev
Oapccssgg . 18
010101100, Weight{ 1 0 0 0 0 0 -1 0 } Theo. m 2. 9674 x 10
Hei ght = 18 Exp. © 2s
Bi nary { 1 1 1 1 0 0 1 0 }
E8 0 0 0 0 0 1 -1 0 }
Physi cs 0 0 0 -V2 0 1
{
2 2
Bit NKS CA Pascal E8 [¥rs,3,41] 5,311
5 _4_3024
Es [Rn)7s75f 11 “2 I
g I
-5 - e
__________________ _tLﬂn 7
-5 0 5 2y
Fl i pped
Cctonion triads-fPi =15 Sign mask=4 Hex=4E L fp_sm3 Flattened triad/mask bits
{{1, 2, 5}, {1, 6, 3}, {1, 7, 4}, {1, 5, 2, 6, 3, 7, 4}
(2, 4, 3}, {2, 6, 7}, {3, 5, 7}, {4, 6, 5}} {0, 1, 1, 1, 0, O, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 5 -6 -7 -2 3 4
@ 2 -5 -1 -4 3 1 7 -6
3 6 4 -1 -2 7 -1 -5
o 4 7 -3 2 -1 -6 5 -1
@l @ 5 2 -1 -7 6 -1 -4 3
\ @ i 6 -3 -7 1 -5 4 -1 2
Sy 7 46 5 1 -3 -2 1
@ ‘® mul tiplication table
Not Fli pped
Cctonion triads-fPi =16 Sign mask=4 Hex=4E L fp_sm3 Fl attened triad/mask bits
{{1, 2, 5}, {1, 6, 3}, {1, 7, 4}, {1, 2, 5, 6, 3, 7, 4}
(2, 7, 3}, {2, 4, 6}, {3, 4, 5}, {5, 7, 6}} {0, 1, 1, 1, 0, O, 1}
Coxeter (Cyan)

Fano cube

01 1 2 3

Fano plane
1 -1 5 -6
@ 2 5 1 -7
3 6 7 -1
5 4 7 -6 -5
g @ 5 2 -1 4
\ @ / 6 -3 4 1
' 7 -4 -3 2

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

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

mul tiplication table



122 | Fano.nb

50 eqg 91

ga L

Root 0
Weight { 0
Hei ght = 2

—_~—

Oapccssgg
011100000,

Bi nary { 1 0
E8{ -1 0
Physi cs -1 0
{
Bi t

NKS CA Pascal E8

iz

FI i pped

0 0
0 -1

0
1
1
V2o

Ref. Synbol s: 2:. 3D ®

o 000 FEpom 1. x107*® MmeVv
1000 )} Theo. m e e
Exp. ¢ ?'s

0 0 0 0 }

1 0 0 }

N

2 2
a1 +1] [Wr2 1 +1]

-3-3-10 12 3

Cctonion triads-fPi =16 Sign nmask=1 Hex=7A L fp_sm=3

{{1, 2, 5},
{2, 7, 33,

(1
2

Fano plane

Not Fli pped

, 6, 3},
, 6, 43,
Coxet er

Fano cube

{1, 4, 73,

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

(Cyan)

01 1 2 3 4

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

Cctonion triads-fPi =15 Sign mask=1 Hex=7A L fp_sm3

{{1, 2, 53,
{2, 4, 33,

(1
2

Fano plane

@

Po?

, 6, 3},
, 7, 6},

Fano cube

{1, 4, 7},
{3, 7, 5},
Hof f manSi ngl et on

{4, 6, 5}}
(Yel | ow)

01 1 2 3 4

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

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

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

mul tiplication table

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

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

mul tiplication table
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1 .
86 Xp& . ° Ref. Synbols: 2|:' 3D .

Cd L

-18
oapecssgg Root{ 3 2 432112 Bpm 1. %1077 MeVv
. i 1ig
000100000, [ 9Nt Lo 00000 Theom oo Wega
ght= Exp. t ?s
Bi nary { 0 0 0 1 1 0 0 1 1
= 0 0 0 0 -1 0 1 0 }
Physi cs 0 0 0 0 -1 . L oL }
( VER V2 Ve
2 2
Bit NKS CA Pascal E8 Vs 3,22 [¥rs3,22]
— = 102N [Rn ] 7s25f 14
— o
——
;l_'— -3
Fl i pped
Cctonion triads-fPi =16 Sign mask=1 Hex=02 L fp_sm3 Flattened triad/mask bits
({1, 2, 5}, {1, 6, 3}, {1, 4, 73, {1, 5, 2, 6, 3, 4, 7}
{2, 3, 7}, {2, 4, 6}, {3, 4, 5}, {5 6, 7}} {0, 1, 0, 0, 0, 0, 0}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

@

Po?

~No ok, wbN

Not Fli pped
Cctonion triads-fPi =15 Sign mask=1 Hex=02 L fp_sm3 Flattened triad/mask bits
{{1, 2, 5}, {1, 6, 3}, {1, 4, 7}, {1, 2, 5, 6, 3, 4, 7}
(2, 3, 4}, {2, 6, 7}, {3, 5, 7}, {4, 5, 6}} {0, 1, 0, 0, 0, 0, 0}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

@

Po??

~No o~ wN
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52 er3 9! Ref. Synbols: ZEO .3D ®

g R
-18
0apccssgg Root{ 0 -1 -1 -1 000 0 } EXp.m 1. x10°% Mev
011100100, VF\Z! g:“ 2 0 1 -1010 -1} Theo. m -
R Exp. ¢ ?s
Binary( 1 0 0 1 0 0 0 1 )
=5 0 -1 -1 0 0 0 0 0 )
Physi cs 0 1 1 1 0 0 }
{ T
2
s p.+0]

a-la—

Bit NKS CA Pascal E8

FI i pped
Cctonion triads-fPi =16 Sign nmask=2 Hex=64 L fp_sm3 Fl attened triad/mask bits
{{1, 2, 53, {1, 3, 6}, (1, 7, 4}, {1, 5, 2, 3,6, 7, 4}
{2, 3, 7}, {2, 4, 6}, {3, 5, 4}, {5 7, 6}} {0, 0, 1,0 0, 1, 1}
Coxeter (Cyan)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

1 -1 5 6 -7 -2 -3 4
-5 -1 7 6 1 -4 -3
-6 -7 -1 -5 4 1 2
7 -6 5 -1 -3 2 -1
2 -1 -4 3 -1 -7 6
3 4 -1 -2 7 -1 -5
-4 3 -2 1 -6 5 -1
mul tiplication table

(&

Po®

~No o, wN

Not Fli pped
Cctonion triads-fPi =15 Sign mask=2 Hex=64 L fp_sm3 Flattened triad/mask bits
{{1, 2, 5}, {1, 3, 6}, {1, 7, 4}, {1, 2, 5, 3, 6, 7, 4}
{2, 3, 4}, {2, 6, 7}, {3, 7, 5}, {4, 6, 5}} {0, 0, 1, 0, 0, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 5 6 -7 -2 -3 4
-5 -1 4 -3 1 7 -6
-6 -4 -1 2 -7 1 5
7 3 -2 -1 -6 5 -1
2 -1 7 6 -1 -4 -3
3 -7 -1 -5 4 -1 2
-4 6 -5 1 3 -2 -1
mul tiplication table

&

P

~NOoO o~ WwN




2
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89 x,3. ° Ref. Synbols: 2C 3D g
& O * @
-18
0apcessyg Root{ -1 -1 -1 -1 -1 -1 -1 0 3 Bp. m 1. x107% MV
. B B _ Ol-g
000100100, [ 9L L 00 O mtt st Theo m oo Wega
ght= Exp. t© ?s
Bi nary { 0 0 0 1 0 0 1 1 1
E8{ 0 0 0 0 0 -1 0 -1 }
Physi cs 0 0 0 0 0 -2 L oL }
( V3 V2 Ve
2 2
+
Bit NKS CA Pascal E8 [Vaz00]” Va0
-2 2
3 |
. ]
_gn 5
FI i pped
Cctonion triads-fPi =16 Sign mask=2 Hex=1C L fp_sm3 Fl attened triad/mask bits
({1, 2, 5}, {1, 3, 63}, {1, 7, 4}, {1, 5, 2, 3,6, 7, 4}
(2, 7, 3}, {2, 6, 4}, {3, 4, 5}, {5, 6, 7}} {0, 0, 1, 1, 1, O, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 5 6 -7 -2 -3 4
@ 2 5 -1 -7 -6 1 4 3
3 -6 7 -1 5 -4 1 -2
Ty 4 7 6 -5 -1 3 -2 -1
@l @ 5 2 -1 4 -3 -1 7 -6
® 6 3 -4 -1 2 -7 -15
\@_/ 7 -4 -3 2 1 6 -5 -1
(:D @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =15 Sign mask=2 Hex=1C L fp_sm3 Flattened triad/mask bits
{{1, 2, 5}, {1, 3, 63}, {1, 7, 4}, {1, 2, 5, 3, 6, 7, 4}
{2, 4, 33}, {2, 7, 6}, {3, 5, 7}, {4, 5, 6}} {0, 0, 1, 1, 1, O, 0}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fane cube 01 1 2 3 4 5 6 7
1 -1 5 6 -7 -2 -3 4
@ 2 5 -1 -4 3 1 -7 6
3 -6 4 -1 -2 7 1 -5
Ty 4 7 -3 2 -1 6 -5 -1
g @ 5 2 -1 -7 -6 -1 4 3
® f 6 3 7 -1 5 -4 -1 -2
7 -4 -6 5 1 -3 2 -1

mul tiplication table
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63 erd !  Ref. Synbols: 2[. A3D .

gm L
-18
oapccssgg Root{ 10 1 100 0 0 } FBEpm 1. x107° MeV
. B B B Oy
011101000, VFEI g:if 2 0-1101-1-1} Theo. m eVper C2 Mega
tght = Exp. t© ?s
Bi nary { 0 1 1 0 0 1 }
E8{ 0 1 1 0 0 }
Physi cs 0 -1 L 0 0 }
2
{
W3 252"
Bit NKS CA Pascal E8 3.2,%2
-2 0 3

215c [Ar 14s23d? 5 .
0 1 |
0 Al
- ; -
e
Fl i pped
Cctonion triads-fPi =16 Si gn mask=3 Hex=57 L fp_sm:3 Fl attened triad/mask bits
{{1, 5, 23}, {1, 6, 3}, {1, 7, 4}, {1, 2, 5, 6, 3, 7, 4}
{2, 3, 7}, {2, 6, 4}, {3, 4, 5}, {5, 7, 6}} {1, 1, 1, 0, 1, O, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -5 -6 -7 2 3 4

5 -1 7 -6 -1 4 -3
6 -7 -1 5 -4 -1 2
7 6 -5 -1 3 -2 -1
-2 1 4 -3 -1 -7 6
-3 -4 1 2 7 -1 -5
-4 3 -2 1 -6 5 -1
mul tiplication table

&

P9

~No ok wN

Not Fli pped
Cctonion triads-fPi =15 Sign mask=3 Hex=57 L fp_sm3 Flattened triad/mask bits
{{1, 5, 2}, {1, 6, 3}, {1, 7, 4}, {1, 5, 2, 6, 3, 7, 4}
{2, 3, 4}, {2, 7, 6}, {3, 5 7}, {4, 6, 5}} {1, 1, 1, 0, 1, O, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

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

5 -1 4 -3 -1 -7 6
6 -4 -1 2 7 -1 -5
7 3 -2 -1 -6 5 -1
-2 1 -7 6 -1 -4 3
-3 7 1 -5 4 -1 -2
-4 -6 5 1 -3 2 -1
mul tiplication table

&

o9

~No o wdN
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1

-3 . ' X
174 Xziﬁ Ref . Synbol s: ZEQ 3D G

Cm

-18
Oapccssgg Root{ 4 3654312, Bxp. m 1. x10718 mev
! - o
000101000, ﬁ! 9:;5 2; 1000000} Theo m s
' - EXp T ?s
Bi nary { 1 1 0 1 1 1 o o :
EB{ 0 0 0 0 1 0 1 0 }
Physi cs 0 0 0 0 1 1 1 1
{ NED V2 NS
2 2
+
Bit NKS CA Pascal E8 [¥rz 0 +0] s 0 +0]

_g-p0n24

prEre :
FI i pped
Cctonion triads-fPi =16 Sign mask=3 Hex=2F L fp_sm3 Fl attened triad/mask bits
({1, 5, 2}, {1, 6, 3}, {1, 7, 4}, {1, 2, 5,6, 3,7, 4
{2, 7, 3}, {2, 4, 6}, {3, 5 4}, {5 6, 7}} {1, 1, 1, 1, 0, 1, 0O}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

1 -1 -5-6 -7 2 3

N

2 5 -1 -7 6 -1 -4 3
3 6 7 -1 -5 4 -1 -2
T 4 7 -6 5 -1 -3 2 -1
@l @ 5 -2 1 -4 3 -1 7 -6
@ 6 34 1 2715
\@_/ 7 -4 -3 2 1 6 -5 -1
CD ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =15 Sign mask=3 Hex=2F L fp_sm3 Flattened triad/mask bits
{{1, 5, 2}, {1, 6, 3}, {1, 7, 4}, (1, 5, 2, 6, 3, 7, 4}
(2, 4, 3}, {2, 6, 7}, {3, 7, 5}, {4, 5, 6}} (1, 1, 1, 1, 0, 1, 0O}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fane cube 01 1 2 3 4 5 7

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

6 4 -1 -2 -7 -1 5
7 -3 2 -1 6 -5 -1
-2 1 7 -6 -1 4 -3
-3 -7 1 5 -4 -1 2
-4 6 -5 1 3 -2 -1
mul tiplication table

&

o9

~No ok wN
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91 g'P ® Ref. Synbols: 2C
R O
DaDCesS Root{ 3 2 432
ooglollgg veight{ -100 00
2 Height= 18
Bi nary { 0 0 0
E8{ 0 0 0
Physi cs 0 0 0
{
Bit NKS CA Pascal E8

s,

FI i pped

Cctonion triads-fPi =16 Sign nmask=4 Hex=31 L fp_sm=3

99Es[Rn}7525f110

1023 Exp. m 1. x107%® Mev
010} Theo. m 2.9674 x 10718
Exp. t© ?s
0 1 1 0 1 )
0 0 -1 1 0 }
0 0 0 V2 0 )
2
s 5 +1]
_4-20 24

_-‘LQD o

Flattened triad/mask bits

({1, 5, 2}, (1, 3, 6), {1, 4, 7}, (1, 2, 5,3, 6, 4, 7}
(2, 3, 7}, (2, 6, 4}, {3, 5, 4}, {5 6, 7}} {1, 0, 0, 0, 1, 1, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -5 6 7 2 -3 -4
@ 2 5 1 7 -6 -1 4 -3
3 6 -7 -1 -5 4 1 2
5 4 -7 6 5 -1 -3 -2 1
(;5 CP 5 -2 1 -4 3 -1 7 -6
| ® 6 3 -4 -1 2 -7 1 5
: 7 4 3 -2 16 -5 -1

Not Fli pped

Cctonion triads-fPi =15 Sign mask=4 Hex=31 L fp_sm3

mul tiplication table

Flattened triad/mask bits

{{1, 5, 2}, {1, 3, 63}, {1, 4, 73, {1, 5, 2, 3, 6, 4, 7}
{2, 3, 43y, {2, 7, 6}, {3, 7, 5}, {4, 5, 6}} {1, 0, 0, O, 1, 1, 0O}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fanc cube 01 1 2 3 4 5 6 7
1 -1 -56 7 2 -3 -4
(;D 2 5 -1 4 -3 -1 -7 6
3 -6 -4 -1 2 -7 1 5
1 4 -7 3 -2 -1 6 -5 1
(;5 @ 5 -2 1 7 -6 -1 4 -3
\ ® J 6 3 7 -1 5 -4 -1 -2
: 7 4 -6 -5 -1 3 2 -1

mul tiplication table
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206 wr? Ref. Synbols: 2[. A3D

gm R .
Root{ 1 01 0 00 O 0 } Exp. m 1. x10°%® mev
Oapccssgg . 18
Wight{ 0 0 0 -1 11 -1 -1} Theo. m 2.9674 x 10
011101100, .
Hei ght = 3 Exp. T ?'s
Bi nary { 0 1 1 0 1 1 0 1 }
E8{ 1 -1 0 0 0 0 0 0 }
Physi cs 1 -1 0 0 0 0 0 0 }

{

Bit NKS CA Pascal E8

7
a1 +1] W31 +1]
4

_2-10 12 =

-1
-1y
Fl i pped
Cctonion triads-fPi =16 Sign nmask=4 Hex=49 L fp_sm3 Flattened triad/mask bits
{{1, 5, 2}, {1, 3, 6}, {1, 4, 7}, (1, 2, 5, 3, 6, 4, 7}
{2, 7, 3}, {2, 4, 6}, {3, 4, 5}, {5, 7, 6}} {1, 0, 0, 1, 0, O, 1}
Coxet er (Cyan)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

1 -1 -56 7 2 -3 -4
5 -1 -7 6 -1 -4 3
-6 7 -1 5 -4 1 -2
-7 -6 -5 -1 3 2 1
-2 1 4 -3 -1 -7 6
3 4 -1 -2 7 -1 -5
4 -3 2 -1 -6 5 -1

mul tiplication table

@

P9

~N o ok wN

Not Fli pped
Cctonion triads-fPi =15 Sign mask=4 Hex=49 L fp_sm3 Fl attened triad/mask bits
{{1, 5, 23, {1, 3, 6}, {1, 4, 7}, {1, 5, 2, 3,6, 4, 7}
{2, 4, 3}, {2, 6, 7}, {3, 5 7}, {4, 6, 5}} {1, 0, 0, 1, 0, O, 1}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3 4 5 6 7

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

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

-6 4 -1 -2 7 1 -5
-7 -3 2 -1 -6 5 1
-2 1 -7 6 -1 -4 3
3 -7 -1 -5 4 -1 2
4 6 5 -1 -3 -2 -1
mul tiplication table

i
¢ 09

~No o wN
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1 4
67 d .3 ° Ref. Synbols: 2C 3D
cqg L . .
DapeesS Root{ -4 -3 -6 -5 -3 -2 -1 -2 } Exp. m 5. MeV
008100032 Wight{ 0 0 1 -1 0 0 O m 3.2107
2 Height-= 27 T ?'s
Bi nary { 0 1 0 1 0 1 1
E8{ 0 0 -1 0 -1 0 }
Physics O _i _i _i i }
( V2 V2 V2 V6
2
|17 1 +0]
Bit NKS CA Pascal E8 -2

117Uus[Rn]7325f146d107p5D

FI i pped
Cctonion triads-fPi =17 Sign mask=1 Hex=0B L fp_sm8
{{1! 51 2}1 {11 7! 3}! {1! 4! 6}!
(2, 4, 3}, {2, 6, 7}, {3, 5, 6}
Coxeter (Cyan)

{4, 5, 7}}

Fano cube

01 1 2 3

1 -1 -5 -7

Ci} 2 5 -1 -4

3 7 4 -1

T 4 -6 -3 2
T ®
@ 6 4 75
7 -3 6 1

Not Fli pped
Cctonion triads-fPi =19 Sign mask=1 Hex=02 L fp_sm3
({1, 2, 63, {1, 4, 3}, {1, 5, 7},
{2, 3, 5}, {2, 4,7}, {3, 6, 7}, {4, 5, 6}}
Hof f manSi ngl et on (Yel | ow)

01 1 2 3

Fano cube

Fano plane
1 -1 6 -4
CE) 2 -6 -1 5
3 4 -5 -1
T 4 -3 -7 1
<;;5F E::) 5 -7 3 -2
| Ci) J 6 2 -1 -7
: 7 5 4 6

QEQ \‘QED,/ C:D

4
6
3

-2

-1

-7

-1
5

-1

-6
5

-2

%

L
0

&
b
-2

Flattened triad/mask bits

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

5 6 7

2 -4 3

-1 7 -6

6 -5 -1

7 1 -5

-1 3 4

-3 -1 2

-4 -2 -1

mul tiplication table

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

5 6 7
-5
4
-6
6 -5 2
104 01
4 1 3
1 -3 1

mul tiplication table
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W[

2
-=>
3

79 U, Ref. Synbols: 2C 3D
gq L ’ e
Oapccss Root { 3 2 432212} Exp. m 2.2 MeV
012100082 Veight{ 0 1 -1 000 10 } Theo. m 1. 60535
2 Height= 20 Exp. T 5 s
Bi nary { 0 0 1 0 1 0 1 0 )
Physics 0 0 1 _i 1 1 _i }
{ vz vz Vs vz NS
3 2
Wrsz+0]”  Ws240l

Bit NKS CA Pascal E8

_505

-5 03 LR
FI i pped
Cctonion triads-fPi =17 Sign mask=1 Hex=73 L fp_sm8 Fl attened triad/mask bits
{{1, 5, 23, {1, 7, 3}, (1, 4, 6}, {1, 2, 5,7, 3,4, 6}
{2, 3, 4}, {2, 7, 6}, {3, 6, 5}, {4, 7, 5}} {1, 1, 0,0, 1, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 -5-7 6 2 -4 3
5 -1 4 -3 -1 -7 6
7 -4 -1 2 -6 5 -1
-6 3 -2 -1 -7 1 5
-2 1 6 7 -1 -3 -4
4 7 -5 -1 3 -1 -2
-3 -6 1 -5 4 2 -1
mul tiplication table

~No o, wN

Not Fli pped
Cctonion triads-fPi =19 Si gn mask=1 Hex=7A L fp_sm:3 Flattened triad/mask bits
{{1, 2, 6}, {1, 4, 3}, {1, 5, 7}, (1, 2, 6, 4, 3, 5, 7}
{2, 5, 3}, {2, 7, 4}, (3, 7, 6}, {4, 6, 5}} {0, 1, o0, 1, 1, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

~NOoO o~ WwN
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2

70 U .,* Ref. nbol s: 2C 3D
g R Sy <> ™
0apccss Root{ 3 24 3 3212} Exp. m 2.2 MeV
012100182 Wight{ 0 01 -100 10} Theo m 1. 60535
2 height= 21 Exp. T 5 s
Bi nary { 0 1 0 0 1 0 0 1 .
Physi cs 0 . 1 1 1 )

{

Bit NKS CA Pascal E8

Al

FI i pped
Cctonion triads-fPi =17 Sign mask=2 Hex=6D L fp_sm8 Fl attened triad/mask bits
({1, 5, 2}, {1, 3, 7}, {1, 6, 4}, {1, 2, 5, 3,7, 6, 4}
(2, 4, 3}, {2, 6, 7}, {3, 6, 5}, {4, 7, 5}} {1, 0, 1, 1, 0, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -57 -6 2 4 -3
@ 2 5 -1 -4 3 -1 7 -6
3 -7 4 -1 -2 -6 5 1
T 4 6 -3 2 -1 -7 -1 5
@l C? 5 -2 1 6 7 -1 -3 -4
CD 6 -4 -7 -5 1 3 -1 2
N\ / 7 3 6 -1 -5 4 -2 -1
@ ‘® @ mul tiplication table
Not Fli pped
Cectonion triads-fPi =19 Sign mask=2 Hex=64 L fp_sm3 Fl attened triad/mask bits
{{1, 2, 63}, {1, 3, 43, {1, 7, 53, (1, 2, 6, 3, 4, 7, 5}
{2, 3, 5}, {2, 4, 7}, {3, 7, 6}, {4, 6, 5}} {0, 0, 1, 0, 0, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fane cube 01 1 2 3 4 5 6 7

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

mul tiplication table

&

Yo

~NOoO o~ WwN
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76 d .° Ref. Synbols: 2C 3D
¢ R D 9
Oapccss Root{ -4 -3 -6 -5 -4 -2 -1 -2} Exp. m 5. MeV
008100182 Wight{ 0 1 -1 0 0 0 0 0 } Theo. m 3. 2107
2 Height- 28 Exp. t ?'s

Bi nary { 0 0 1 1 0 0 1 0 )

E8{ 0 0 0 -1 0 0 -1 0 }
Physics 0 1 o1 0 o o1 1 }

vz a V3 V2 V6

{

Bit NKS CA Pascal E8

FI i pped
Cctonion triads-fPi =17 Sign mask=2 Hex=15 L fp_sm8 Fl attened triad/mask bits
{{1, 5, 2}, {1, 3, 7}, {1, 6, 43}, {1, 2,5, 3,7, 6, 4}
{2, 3, 4}, {2, 7, 6}, {3, 5 6}, {4 5 7}} {1, 0,1, 0, 1, 0, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 -57 -6 2 4 -3

2 5 -1 4 -3 -1 -7 6
3 -7 -4 -1 2 6 -5 1
Ty 4 6 3 -2 -1 7 -1 -5
@l @ 5 -2 1 -6 -7 -1 3 4
® 6 -4 7 5 1 -3 -1 -2
\@_/ 7 3 -6 -1 5 -4 2 -1
@ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =19 Sign mask=2 Hex=1C L fp_sm3 Fl attened triad/mask bits
({1, 2, 63}, {1, 3, 4}, {1, 7, 53, (1, 2, 6, 3, 4, 7, 5}
(2, 5, 3}, {2, 7, 4}, {3, 6, 7}, {4, 5, 6}} (0, 0, 1, 1, 1, 0, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fane cube 01 1 2 3 4 5 6 7

1 -1 6 4 -3 -7 -2 5
-6 -1 -5 -7 3 1 4
-4 5 -1 1 -2 7 -6
3 7 -1 -1 6 -5 -2
7 -3 2 -6 -1 4 -1
2 -1 -7 5 -4 -1 3
-5 -4 6 2 1 -3 -1
mul tiplication table

&

P

~NOoO o~ WwN
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2 1
2Lz
3 3

59 TU. Ref. Synbols: 2C 3D
gm L e
0apccss Root{ 4 254321 2 } Ep m
012101082 Wight{ 0 000010 -1} Theo. m
?  Height- 24 Exp. <
Bi nary { 0 1 1 1 0 0
Physi cs 0 -1 0 0 1
V3
{
Bit NKS CA Pascal E8

ll4wq [Rn] 7s25f 146d107p2 .

FI i pped
Cctonion triads-fPi =17 Sign mask=3 Hex=5E L fp_sm8
{{1, 2, 5}, {1, 7, 3}, {1, 6, 4},
{2, 4, 3}, {2, 7, 6}, {3, 5, 6}, {4, 7, 5}
Coxeter (Cyan)
Fano plane Fano cukbe 051 1 2 3 4
1 -1 5 -7 -6
@ 2 -5 -1 -4 3
3 7 4 -1 -2
1 4 6 -3 2 -1
@ @ 5 2 -1 -6 7
| @ 6 -4 7 5 1
\®/ 7 -3 -6 1 -5
@ ® mul tiplication
Not Fli pped
Cctonion triads-fPi =19 Sign mask=3 Hex=57 L fp_sm3
{{1, 6, 2}, {1, 4, 3}, {1, 7, 5},
{2, 3, 5}, {2, 7, 4}, {3, 6, 7}, {4, 6, 5}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fane cube 01 1 2 3 4
1 -1 -6 -4 3
@ 2 6 -1 5 -7
3 4 -5 -1 -1
Y- 4 -3 7 1 -1
g @ 5 7 3 -2 6
| CD J 6 -2 1 -7 -5
' 7 -5 -4 6 2

2.2 MeV
1. 60535
?s

7
[¥r7 1 +0]

ata—

-0l

%

L
0

r
LS

-3
Flattened triad/mask bits

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

tabl e

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

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

mul tiplication table



211 d .® Ref. Synbols: 2C 3D
Cm L D g
DapCess Root{ -3 -2 -4 -4 -3 -2
008101082 Wight{ 0 0 0 -1 1 0O
2 Height- 22
Bi nary { 0 1 0 1
E8{ 1 0 0 0
Physi cs 1 0 0

E8

s,

109M [Rn]7s25f 6d7

Fano.nb | 135

1 -2 3 Exp. m 5. MeV
-1 0 1} Theo. m 3.2107
Exp. t ?s
1 0 1 1 }
0 0 -1 0 1
0 R |
V3 V2o Ve
Weasir  Weaeil

aHa—

FI i pped

Cctonion triads-fPi =17 Sign mask=3 Hex=26 L fp_sm:8

Flattened triad/mask bits

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

Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 5 -7 -6 -2 4 3
C:D 2 -5 -1 4 -3 1 7 -6
3 7 -4 -1 2 -6 5 -1
Ty 4 6 3 -2 -1 7 -1 -5
@l GE-J‘) 5 2 -1 6 -7 -1 -3 4
£ﬁ; | 6 -4 -7 -5 1 3 -1 2
7 -3 6 1 5 -4 -2 -1

Not Fli pped

Cctonion triads-fPi =19 Sign nmask=3 Hex=2F L fp_sm3

mul tiplication table

Flattened triad/mask bits

({1, 6, 2}, {1, 4, 3}, {1, 7, 53, (1, 6, 2, 4, 3, 7, 5}
(2, 5, 3}, {2, 4, 7}, {3, 7, 6}, {4, 5, 6}} (1, 1, 1, 1, 0, 1, 0}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -6 -4 3 -7 2 5
@ 2 6 -1 -5 7 3 -1 -4
3 4 5 -1 -1 -2 -7 6
T 4 -3 -7 1 16 -5 2
(;5 @ 5 7 -3 2 -6 -1 4 -1
\ @ J 6 -2 1 7 5 -4 -1 -3
' 7 5 4 -6 -2 1 3 -1

mul tiplication table
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56 d.® Ref. Synbols: 2C 3D
Ccm R o g
0apcess Root{ -3 -3 -5 -4 -3 -2 -1 -2 } Exp. m 5. MeV
00101107, Veighti 0 0 0 0 0 1 -1
2 Height- 24

Bi nary { 1 0 0 0 }

E8 { 0 -1 0 0 }
Physi cs 0 1 0 }

{

Bit NKS CA Pascal E8

FI i pped

Cctonion triads-fPi =17 Sign nmask=4 Hex=38 L fp_sm=8

{1, 2, 53, {1, 3, 7}, {1, 4, 6},

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

{4, 5, 71}

Fano cube

Fano plane 051 1 2 3 4
1 -1 65 7 6
C:) 2 -5 -1 -4 3
3 -7 4 -1 -2
Ty 4 -6 -3 2 -1
C;jr (ip 5 2 -1 6 -7
| Ci) ! 6 4 7 -5 -1
Kﬁcj>fz 7 3 -6 -1 5
@ @ mul tiplication
Not Fli pped
Cctonion triads-fPi =19 Sign mask=4 Hex=31 L fp_sm3
{{1, 6, 2}, {1, 3, 43, {1, 5, 73,
{2, 3, 5}, {2, 7, 4}, {3, 7, 6}, {4, 5, 6}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 051 1 2 3 4
1 -1 -6 4 -3
CED 2 6 -1 5 -7
3 -4 -5 -1 1
o 4 3 7 -1 -1
C;j’ (:D 5 -7 3 -2 -6
| Ci) J 6 -2 1 7 5
: 7 5 -4 -6 2

QEQ \ycj>,/ C:)

mul tiplication

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

5 6 7
-2 -4 -3
1 -7 6
-6 5 1
7 1 -5
-1 -3 4
3 -1 -2
-4 2 -1
tabl e

Flattened triad/mask bits

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

5 6 7

7 2 -5

-3 -1 4

2 -7 6

6 -5 -2

-1 4 1

-4 -1 -3

-1 3 -1

tabl e



W[

2
——
3

214 U . Ref. Synbols: 2C 3D
gm R ’ o
Oapccss Root{ 4 36 4 3212}
011101701, Veight{ 0 00 -11000
2 Height- 26

Bi nary { 0 0 1 1

E8{ 1 0 0 0
Physi cs 1 0 0

{
Bit NKS CA Pascal ES8

5
19U [Rn ] 7s25f 146d107p®
-5

Fano.nb | 137

2.2 MeV
1. 60535
?'s
1 0 )
1 0 )
1 1
NS NG )

FI i pped
Cctonion triads-fPi =17 Sign mask=4 Hex=40 L fp_sm8 Fl attened triad/mask bits
{{1, 2, 5}, {1, 3, 7}, {1, 4, 6}, {1, 5, 2, 3, 7, 4, 6}
{2, 3, 4}, {2, 6, 7}, {3, 5, 6}, {4, 7, 5}} {0, 0, 0, 0, 0, 0, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 5 7 6 -2 -4 -3
@ 2 -5 -1 4 -3 1 7 -6
3 -7 -4 -1 2 6 -5 1
T 4 -6 3 -2 -1 -7 1 5
@l @ 5 2 -1 -6 7 -1 3 -4
| ® 6 4 -7 5 -1 -3 -1 2
\®/ 7 3 6 -1 -5 4 -2 -1
@ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =19 Sign mask=4 Hex=49 L fp_sm3 Flattened triad/mask bits
{{1, 6, 2}, {1, 3, 4}, {1, 5, 73, (1, 6, 2, 3, 4, 5, 7}
{2, 5, 3}, {2, 4, 7}, {3, 6, 7}, {4, 6, 5}} {1, 0, 0, 1, 0, O, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -6 4 -3 7 2 -5
@ 2 6 -1 -5 7 3 -1 -4
3 -45 -1 1 -2 7 -6
Ty 4 3 -7 -1 -1 -6 5 2
g @ 5 -7 -3 2 6 -1 -4 1
| ® J 6 -2 1 -7 -5 4 -1 3
' 7 5 4 6 -2 -1 -3 -1

mul tiplication table
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111 ¢ .®* 3 Ref. Synbols: 2C 3D

ga L ‘
Oapccss Root{ 2 1 32100 1 3 Ep m 1250. MeV
012100028 Wight{ 0 -1 00100 -1} Theo. m 1319. 95
2 Height-= 11 Exp. t ?'s
Bi nary { 1 0 1 1 0 0 1 0 }
1 1 1 1 1 1 1 1
B8 { 2 2 2 2 -2 2 2 2 }
Physi cs S _1 0 1 1 1 1 s
y{ 2 2 Nes 2 o3 Nes NG }
Wasen  [Wa3.20]
Bit NKS CA Pascal E8 .4, T .
68Er [Xe]6s24f 12
-6-4-20 2 4 6
Fl i pped
Cctonion triads-fPi =18 Sign mask=1 Hex=71 R fp_sm:6 Flattened triad/mask bits
{{1, 5, 23}, {1, 3, 7}, {1, 4, 6}, (1, 2, 5,3, 7, 4, 6)
{2, 3, 6}, {2, 7, 4}, {3, 5, 4}, {5, 7, 6}} (1, 0, 0, 0, 1, 1, 1}
Hof f manSi ngl eton (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

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

mul tiplication table

~No ok wN

Not Fli pped
Cctonion triads-fPi =20 Sign nmask=1 Hex=78 R fp_sm:1 Fl attened triad/mask bits
{{1, 2, 63}, {1, 3, 4}, {1, 5, 7}, {1, 2, 6, 3, 4, 5, 7}
{2, 7, 3}, {2, 5, 4}, {3, 6, 5}, {4, 7, 6}} {0, 0,0, 1,1, 1, 1}
Coxeter (Cyan)
Fano plane Tams cube 01 1 2 3 4 5 6 7

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

mul tiplication table

@

Yo%
@ \@../ (;D

~No ok, wbN
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242 s 3’3 Ref. Symbols: 2C 3D
cqg L . .
Oapccss Root{ -10-10 0 0 0 -1} Exp. m 95. MeV
008100028 Wight{ 0 0 0 1 -1 0 -1 1 } Theo. m 98. 1056
2 Height- 4 Exp. T 5s
Bi nary { 0 1 1 1 1 1 0 1 )
1 1 1 1 1 1 1 1
=81 "2 2 2 2 2 2 -2 > )
Physi cs _L 1 0 1 1 1 1 1
i 2 2 Nes 2 o3 7 N }
2 2
[Wra o +0] |Wra g +0]

a-la—

Bit NKS CA Pascal

E8

FI i pped

Cctonion triads-fPi =18 Sign mask=1 Hex=09 R fp_sm:6

{{1, 5, 2}, {1, 3, 7}, {1, 4, 6},
(2, 6, 3}, {2, 4, 7}, {3, 4, 5},
Hof f manSi ngl et on

{5, 6, 7}}
(Yel | ow)

01 1 2 3

Fano cube

Fano plane
1 -1 -5 7
@ 2 5 -1 -6
3 -7 6 -1
T 4 -6 -7 -5
{;25- {:;) 5 -2 1 4
® 6 4 -3 2
g 7 3 4 -1

Not Fli pped

Cctonion triads-fPi =20 Si gn mask=1 Hex=00 R fp_sm:1

{{1, 2, 6}, {1, 3, 4}, {1, 5, 73,

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

{4, 6, 7}}

Fano cube

01 1 2 3

Fano plane
1 -1 6 4
CED 2 -6 -1 7
3 -4 -7 -1
1 4 3 -5 -1
g @ 5 -7 4 -6
\ ® J 6 2 -1 5
: 7 5 3 -2

a-la—

-1
-2

-3
5
1

-1

-2

-7
6

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

5 6 7
2 -4 -3
-1 3
-4
3 1 2
107
7 1
6 -5

mul tiplication table

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

13 1
-3 -1
-1 -4

mul tiplication table
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131 6;{?5 Ref. Synbol s: 2|:<>
e]]
bapccssag Root{ 1 1 2 21
011100110, Veight{ 0 -1 0 1 0
2 Height= 9
Bi nary { 0 1 1
1 1 1
E8{ 2 2 2
. 1 1
Physi cs -5 > 0

{

Bit NKS CA Pascal E8

3D

1A
0 01 Exp. m
-1 10 Theo. m
Exp. t
1 0 0
1 1 1
2 T2 T2
1 _1 _1
V2 2 23

FI i pped
Cctonion triads-fPi =18 Sign mask=2 Hex=6F R fp_sm:6
{{1, 5, 23, {1, 7, 3}, {1, 6, 4},
{2, 6, 3}, {2, 4, 7}, {3, 5, 4}, {5, 7, 6}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube O-1 1 2 3 4
1 -1 -5 -7 -6
C:D 2 5 -1 -6 7
3 7 6 -1 -5
o 4 6 -7 5 -1
{;;5- ij;) 5 -2 1 -4 3
@ 6 -4 -3 2 1
7 -3 4 1 -2

Not

Fl i pped

mul tiplication

Cctonion triads-fPi =20 Sign nmask=2 Hex=66 R fp_sm:1

{{1, 2, 63,
{2, 3, 73,

{1, 4, 33,
{2, 4, 5},
Coxet er

Fano cube
Fano plane

&

Po9

{1, 7, 53,
{3, 6, 5},
(Cyan)

{4, 7, 6}}

01 1 2 3 4

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

mul tiplication

1250. MmeVv
1319. 95
?s
1 0 )
1 1
2 2 }
- )
vz Ve

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

5 6 7
2 4 3
-1 3 -4
4 -2 -1
-3 -1 2
-1 -7 6
7 -1 -5
-6 5 -1
tabl e

Flattened triad/mask bits

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

5 6 7

-7 -2 5

-4 1 -3

-6 5 2

2 -7 6

-1 -3 -1

3 -1 -4

1 4 -1

tabl e



236 s ; 8 Ref . Synbol s:
Cy
Oapccssgg Root {
Wei ght {
000100110, Hei ght -
Bi nary { 1 0 1
1 1
E8{ 2 - 2
Physi cs i - E
y{ 2 23
Bit NKS CA Pascal E8
C1E0.50.00.5 1
FI i pped
Cctonion triads-fPi =18 Sign mask=2 Hex=17 R fp_sm6
({1, 5, 2}, {1, 7, 3}, {1, 6, 4},
{2, 3, 6}, {2, 7, 4}, {3, 4,5}, {5 6, 7}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4
1 -1 -5 -7 -6
@ 2 5 -1 6 -7
3 7 -6 -1 5
Y- 4 6 7 -5 -1
@ s S0
@ 6 -4 3 -2 1
7 -3 -4 1 2

mul tiplication

4
3
-5
-1
-1
2
-7

Not Fli pped
Cctonion triads-fPi =20 Si gn mask=2 Hex=1E R fp_sm:1
{1, 2, 63}, {1, 4, 33}, {1, 7, 5}
{2, 7, 3}, {2, 5, 4}, {3, 5, 6}, {4, 6, 7}}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3
1 -1 6 -4
@ 2 -6 -1 -7
3 4 7 -1
Y- 4 -3 5 1
(;5 @ 5 7 -4 -6
| @ r 6 2 -1 5
' 7 -5 -3 2

\®/

6
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95. MeV
98. 1056
?s
0 1 )
1 1
"2 2 }
S . )
2 Ve

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

5 6 7
2 4 3
-1 -3 4
-4 2 -1
3 -1 -2
-1 7 -6
-7 -1 5
6 -5 -1
tabl e

Flattened triad/mask bits

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

5 6 7

-7 -2 5

4 1 3

6 -5 -2

2 7 -6

13 -1

3 -1 4

1 -4 -1

mul tiplication table
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97 T *® Ref. Synbols: 2C 3D
e g o
Oapccss Root{ 11 2 10 0 01} Ep m 1250. MeV
012101028 Wight{ 00 -1 01 -110 } Theo. m 1319. 95
2 Height= 7 Exp. T 5 s
Bi nary { 1 1 1 0 0 0 1 0 .
1 1 1 1 1 1 1 1
B8 { 2 2 2 2 -2 2 2 2 }
Physi cs 1 1 1 0 _l _ 1 1 _i
i 2 2 J2 2 23 oS N }
2 2
sz 41" a1

A=

Bit NKS CA Pascal E8

-2013

A=

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

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

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

e4anass S0 3
FI i pped
Cctonion triads-fPi =18 Sign mask=3 Hex=5C R fp_sm:6
{{1, 2, 5}, {1, 3, 7}, {1, 6, 4},
{2, 6, 3}, {2, 7, 4}, {3, 4, 5}, {5, 7, 6}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4
1 -1 5 7 -6
@ 2 -5 -1 -6 -7
3 -7 6 -1 5
Y 4 6 7 -5 -1
Q @ 5 2 -1 4 -3
® 6 -4 -3 2 1
\®/ 7 3 -4 -1 2
CD @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =20 Si gn mask=3 Hex=55 R fp_sm:1
({1, 6, 2}, {1, 3, 4}, {1, 7, 5},
{2, 3, 7}, {2, 5, 4}, {3, 5, 6}, {4, 7, 6}}
Coxet er (Cyan)

Fano cube

O-1 1 2 3 4

Fano plane
1 -1 -6 4 -3
@ 2 6 -1 7 -5
3 -4 -7 -1 1
— 4 3 5 -1 -1
(;5 @ 5 7 -4 -6 2
| @ J 6 -2 1 5 7
: 7 -5 3 -2 -6

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

mul tiplication table
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231 *  Ref. Synbols: 2C 3D
ol Symbol s ] g
Oapccss Root{ -10 -1 -100 0 -1} Exp. m 95. MeV
008101028 Wight{ 0 0 1 -100 -1 1 } Theo. m 98. 1056
2 Height= 5 Exp. T 5s
Bi nary { 1 1 0 1 1 1 0 1 )
1 1 1 1 1 1 1 N

E8{ 2 2 -3 2 2 2 -5 : )
Physi cs 1 1 o 0 1 1 1 1

y{ 2 2 \/? 2 2\/? \/7 \/67 }

4 y

Bit NKS CA Pascal E8 _ VERES]

_a 0

2

2
1
i
~1%
______________________ -2
-4-20 2 4
Fl i pped
Cctonion triads-fPi =18 Sign nmask=3 Hex=24 R fp_sm6
{{1, 2, 5}, {1, 3, 7}, {1, 6, 4},
{2, 3, 6}, {2, 4, 7}, {3, 5, 4}, {5, 6, 7}}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fano cube 01 1 2 3
1 -1 5 7
@ 2 -5 -1 6
3 -7 -6 -1
o 4 6 -7 5
@l @ 5 2 -1 -4
\ ® 6 -4 3 -2
A S 7 3 4 -1 -2
@ ‘® @ mul tiplication
Not Fli pped
Cctonion triads-fPi =20 Sign nmask=3 Hex=2D R fp_sm:=1
{{1, 6, 2}, {1, 3, 4}, {1, 7, 5},
(2, 7, 3}, {2, 4, 5}, {3, 6, 5}, {4, 6, 7}}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3
1 -1 -6 4
@ 2 6 -1 -7
3 -4 7 -1
Ty 4 3 -5 -1
g @ 5 7 4 6
CED I 6 -2 1 -5
7 -5 -3 2

-3
5
1

-1

-2

-7
6

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

5 6 7
-2 4 -3
1 -3 -4
4 2 1
-3 -1 2
-1 7 -6
-7 -1 5
6 -5 -1
tabl e

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

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

(4]

-2

mul tiplication table
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101 T .® Ref. Synbols: 2|:<> 3D

gm R TLY
Oapccss Root{ 1 1 2 1 1 0 01} Ep m 1250. Mev
012101128 Weight{ 0 -1 1 -1 1 -110 } Theo. m 1319. 95
2 Hei ght: 8 Exp T 2 s
Bi nary { 1 1 0 1 0 0 1 0 }
1 1 1 1 1 1 1 1
=81 2 2 T2 2 2 T2 2 -3 }
Physi cs 1 L L 0 1 1 1 1
)1 2 2 2 2 23 NS NG }
2 2
+
Bit NKS CA Pascal E8 |I“I‘r!4=lil| |I1‘E‘(4,2,_1|
_20 2
2
0
-2
i -3
—6-4-20 2 4 6 ooz
Fl i pped
Cctonion triads-fPi =18 Sign mask=4 Hex=42 R fp_sm:6 Flattened triad/mask bits
{{1, 2, 5}, {1, 7, 3}, {1, 4, 6}, (1, 5, 2,7, 3, 4, 6)
{2, 3, 6}, {2, 4, 7}, {3, 4, 5}, {5, 7, 6}} {0, 1, 0, 0, 0, 0, 1}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fano cube 01 1 2 3 4 5 6 7
1 -1 5 -7 6 -2 -4 3
@ 2 -5 -16 7 1 -3 -4
3 7 -6 -1 5 -4 2 -1
By 4 -6 -7 -5 1 3 1 2
@l @ 5 2 -1 4 -3 -1 -7 6
@ o a3 217 15
Sam 7 34 1 -2 65 -1
@ ‘® ® mul tiplication table
Not Fl i pped
Cctonion triads-fPi =20 Sign mask=4 Hex=4B R fp_sm:1 Flattened triad/mask bits
{{1, 6, 2}, {1, 4, 3}, {1, 5, 7}, (1, 6, 2, 4, 3, 5, 7)
{2, 7,3}, {2, 4,5}, (3,5, 6}, {4, 7, 6}} {1, 1, 0,1, 0, 0, 1}

Coxeter (Cyan)

Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -6 -4 3 7 2 -5
6 -1 -7 5 -4 -1 3
4 7 -1 -1 6 -5 -2
-3 -51 -1 2 -7 6
-7 4 -6 -2 -1 3 1
-2 1 5 7 -3 -1 -4
5 -3 2 -6 -1 4 -1
mul tiplication table

~No ok, wbN




wlr
N
wln

227 Ref .

n

Synbol s: 2C
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;, 3D
cm R D g
Dancoss Root{ -10-1-1-10 0 -1} Exp. m 95. MeV
PCCSSIY  \might{ 0 1 -1 0 0 0 -1 1 } Theo. m 98. 1056
0001011102 \ighi- 6 Exp. © 2 s
Bi nary 1 1 1 0 1 1 0 1 }
1 1 1 1 1 1 1 1
E8{ 2 2 2 2 2 2 2 2 J
. 1 1 1 1 1 1 1
P“V{S'CS 2 2 = 0 2 5 T v :
s

Bit NKS CA Pascal E8

-1
FI i pped
Cctonion triads-fPi =18 Sign nask=4 Hex=3A R fp_sm-6
{1, 2, 53, {1, 7, 3}, {1, 4, 6},
{2, 6, 3}, {2, 7, 4}, {3, 5, 4}, {5, 6, 7}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube O-1 1 2 3 4
1 -1 5 -7 6
CD 2 -5 -1 -6 -7
3 7 6 -1 -5
o 4 -6 7 5 -1
@l GE-J‘) 5 2 -1 -4 3
@ 6 4 -3 2 -1
7 -3 -4 1 2

Not Fli pped
Cctonion triads-fPi =20 Si gn mask=4 Hex=33 R fp_sm:1
{{1, 6, 2}, {1, 4, 3}, {1, 5, 73},
{2, 3, 7}, {2, 5, 4}, {3, 6, 5}, {4, 6, 7}}
Coxeter (Cyan)
Fano plane Fano cukbe 01 1 2 3 4
1 -1 -6 -4 3
@ 2 6 -1 7 -5
3 4 -7 -1 -1
Ty 4 -3 5 1 -1
g @ 5 -7 -4 6 2
@ ' 6 -2 1 -5 -7
7 5 3 -2 6

—a 10

ata—

12

’
10|

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

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

6
-4

mul tiplication table

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

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

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

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

mul tiplication table
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2 1
178 u ® * Ref. Symbols: 2C 3D
gd L ] .
Oapcess Root{ -3 -2 -4 -3 -2 -2 -1-2} Ep m 2.2 MV
002100082 Wight{ 0 -1 1 0 0 0 -1 0 } Theo. m 1. 60535
2 Height= 20 Exp. t© 2 s
Bi nary { 1 1 0 1 0 1 0 1 }
E8{ 0 0 0 1 0 0 -1 0 }
Physics 0 0 o1 1 0 o o1 1 }
{ vz V2 V3 Jz Ve
2 s 4
f,2.+0
Bit NKS CA Pascal ES8 [Wr6,2,20] [¥6,2,20]

— 3
——
——
p—
e “
-5 0 i
FI i pped
Cctonion triads-fPi =19 Sign nmask=1 Hex=05 L fp_sm3 Fl attened triad/mask bits
({1, 6, 2}, {1, 3, 4}, {1, 7, 5}, {1, 2, 6,3, 4,7, 5}
{2, 3, 5}, {2, 4, 7}, {3, 6, 7}, {4 5, 6}} {1, 0, 1, 0, 0, 0, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

~No o, wN

Not Fli pped
Cctonion triads-fPi =17 Sign mask=1 Hex=0C L fp_sm:8 Flattened triad/mask bits
{{1, 2, 5}, {1, 3, 7}, {1, 6, 4}, {1, 2, 5, 3, 7, 6, 4}
{2, 4, 3}, {2, 6, 7}, {3, 5 6}, {4, 5 7}} {0, 0, 1, 1, 0, 0, O}

Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

-5 -1 -4 3 1 7 -6

I\ 7 4 -1 -2 6 -5 1
To%

PRGSO

6 -3 2 -1 7 -1 -5
2 -1 -6 -7 -1 3 4
-4 -7 5 1 -3 -1 2
3 6 -1 5 -4 -2 -1
mul tiplication table

~NOoO o~ WwN




190 d°° Ref. Synbols: 2|:’ 3D
Cq ‘
0apccss Root{ 4 3 6 53212} Exp. m
018100082 Wight{ 0 0 -1 1000 0 } Theo. m
> Height- 27 Exp. <
Bi nary { 1 0
E8{ 0 0
Physi cs 0 0

{

E8

Bit NKS CA Pascal

FI i pped
Cctonion triads-fPi =19 Sign mask=1 Hex=7D L fp_sm3
({1, 6, 2}, {1, 3, 4}, {1, 7, 5},
{2, 5, 3}, {2, 7, 4}, {3, 7, 6}, {4, 6, 5}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4
1 -1 -6 4 -3
@ 2 6 -1 -5 -7
3 -4 5 -1 1
1 4 3 7 -1 -1
Q C? 5 7 -3 2 6
| ® 6 -2 1 7 -5
A 7 -5 4 -6 2
@ ‘Q mul tiplication
Not Fli pped
Cctonion triads-fPi =17 Sign mask=1 Hex=74 L fp_sm8
({1, 2, 5}, {1, 3, 73, {1, 6, 4},
(2, 3, 4}, (2, 7, 6}, {3, 6, 5}, {4, 7, 5}}
Coxeter (Cyan)
Fano plane Fane cube 01 1 2 3 4
1 -1 5 7 -6
@ 2 -5 -1 4 -3
3 -7 -4 -1 2
1 4 6 3 -2 -1
g @ 5 2 -1 6 7
| ® J 6 -4 7 -5 1
: 7 3 -6 -1 -5

Fano.nb | 147

7
[¥r7 1 +0]
e

I

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

5 6 7
-7 2 5
3 -1 4
-2 -7 6
-6 5 -2
-1 -4 -1
4 -1 -3
1 3 -1
tabl e

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

-2
1 -7
-6
-7
-1
3
4

2

mul tiplication table
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1
3

181 d Ref. Synbols: 2C 3D
c R oY
Oapcessgg Rpot{ 4 3 654212 Exp. m
010100101, Wight{ 0 -1 1 0 0 0 0 0 } Theo. m
Hei ght = 28 Exp. t
Bi nary { 1 1
E8{ 0 0

Physi cs 0
{

Bit NKS CA Pascal E8

FI i pped

Cctonion triads-fPi =19 Sign nask=2 Hex=63 L fp_sm=3
({1, 6, 2}, {1, 4, 3}, (1, 5, 7},
{2, 3, 5}, {2, 4, 7}, {3, 7, 6}, {4, 6, 5}}
Hof f manSi ngl et on (Yel | ow)
01 1 2 3 4

Fano cube

Fano plane
1 -1 -6 -4 3
@ 2 6 -1 5 7
3 4 -5 -1 -1
Ty 4 -3 -7 1 -1
@ @ 5 -7 3 -2 6
\ @ 6 -2 1 7 -5
\Q/ 7 5 4 -6 -2
@ ® mul tiplication
Not Fli pped
Cctonion triads-fPi =17 Sign mask=2 Hex=6A L fp_sm8
({1, 2, 5}, {1, 7, 3}, {1, 4, 6},
{2, 4, 3}, {2, 6, 7}, {3, 6, 5}, {4, 7, 5}}
Coxeter (Cyan)

Fano cube

01 1 2 3 4

Fano plane
1 -1 5 -7 6
@ 2 -5 -1 -4 3
3 7 4 -1 -2
Ty 4 -6 -3 2 -1
(;5 @ 5 2 -1 6 7
@ ! 6 4 -7 -5 -1
7 -3 6 1 -5

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

5 6 7
7 2 -5
-3 -1 -4
2 -7 6
-6 5 2
-1 -4 1
4 -1 -3
-1 3 -1
tabl e

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

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

mul tiplication table
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2
187 u® Ref. Synbols: 2C 3D
g R 0 @
Oapccss Root{ -3 -2 -4 -3 -3 -2 -1 -2} Exp. m 2.2 MeV
002100182 Wight{ 0 0 -1 1 0 0 -1 0 } Theo. m 1. 60535
2 Height= 21 Exp. T 5 s

Bi nary { 1 0 1 1 0 1 1 0 }

E8{ 0 0 1 0 0 0 -1 0 }
Physi csS 0 0 1 1 0 _ 1 _ 1 1 }

{

Bit NKS CA Pascal E8

107Bh [Rn ] 7s25f 6d°

FI i pped
Cctonion triads-fPi =19 Sign nmask=2 Hex=1B L fp_sm3 Fl attened triad/mask bits
({1, 6, 2}, {1, 4, 3}, {1, 5, 7}, {1, 2,6, 4, 3,5, 7}
{2, 5, 3}, {2, 7, 4}, {3, 6, 7}, {4, 5, 6}} {1, 1, 0,1, 1, 0, 0}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3 4 5 6 7

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

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

4 5 -1 -1 -2 7 -6

-7 -3 2 -6 -1 4 1
-2 1 -7 5 -4 -1 3
5 -4 6 2 -1 -3 -1
mul tiplication table

Not Fli pped
Cctonion triads-fPi =17 Sign mask=2 Hex=12 L fp_sm8 Fl attened triad/mask bits
{{1, 2, 5}, {1, 7, 3}, {1, 4, 6}, {1, 2, 5, 7, 3, 4, 6}
(2, 3, 4}, {2, 7, 6}, {3, 5, 6}, {4, 5, 7}} {0, 1, 0, 0, 1, 0, O}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 5 -7 6 -2 -4 3
-5 -1 4 -3 1 -7 6
7 -4 -1 2 6 -5 -1
-6 3 -2 -1 7 1 -5
2 -1 -6 -7 -1 3 4
4 7 5 -1 -3 -1 -2
-3 -6 1 5 -4 2 -1
mul tiplication table

~NOoO o~ WwN
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1
3

46 d?® Ref. Symbols: 2C 3D
cm L ™
0apcess Root{ 3 244 3 212} Exp. m 5. MeV
018101082 Wight{ 0 001 -1010} Theo m 3.2107
2 Height- 22 Exp. T 5 s

Bi nary { 1 0 1 0 0 1 0 0 }

E8{ -1 0 0 0 0 0 1 0 }
Physi cs -1 0 0 0 0 L 1 o }

V3 V2 Ve

{

! 2
Bit NKS CA Pascal E8 |I‘£{ﬁ=2=il| |wﬁ’2’il|

FI i pped
Cctonion triads-fPi =19 Sign mask=3 Hex=50 L fp_sm3 Fl attened triad/mask bits
{{1, 2, 6}, {1, 3, 43, {1, 5, 73, {1, 6, 2, 3, 4, 5, 7}
{2, 3, 5}, {2, 7, 4}, {3, 6, 7}, {4, 6, 5}} {0, 0, 0, 0, 1, O, 1}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

@

To?
@ \\®..,/ (;D

~No o~ wN

Not Fli pped
Cctonion triads-fPi =17 Sign nmask=3 Hex=59 L fp_sm8 Fl attened triad/mask bits
{{1, 5, 2}, {1, 3, 7}, {1, 4, 6}, {1, 5, 2, 3, 7, 4, 6}
{2, 4, 3}, {2, 7, 6}, {3, 5 6}, {4, 7, 5}} {1, 0,0, 1, 1, 0, 1}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

@

Yo ?
@ \@../ @

~No o wdN




2 1
198 u ® ® Ref. Symbols: 2C
gm L ]
Dapccss Root { -4 -2 -5
002101082 veight{ 0 0 0 0
2 Height- 24
Bi nary { 1 0 0
E8{ 0 1 0
Physi cs 0 1 0

{

Bit NKS CA Pascal E8
- ' |"I|h.

FI i pped

Cctonion triads-fPi =19 Sign mask=3 Hex=28 L fp_sm3

-4

3D
®

-3 -2

o O

ll4wq [Rn] 7s25f 146d107p2 .

-1
0 -1 0 1 }

Fano.nb | 151

2 2.2 MeV
1. 60535

T ?s

1
0 }
1

7
[¥r7 1 +0]
e

I

Flattened triad/mask bits

({1, 2, 63}, {1, 3, 4}, {1, 5, 73, (1, 6, 2, 3, 4, 5, 7}
{2, 5 3}, {2, 4, 7}, {3, 7, 6}, {4, 5, 6}} {0, 0, 0, 1, 0, 1, 0}
Hof f manSi ngl et on (Yel | ow)

Fano cube

Fano plane

-1 6 4 -3 7 -2 -5
-6 -1 -5 7 3 1 -4
-4 5 -1 1 -2 -7 6
3 -7 -1 -1 6 -5 2
-7 -3 2 -6 -1 4 1
2 -1 7 5 -4 -1 -3
5 4 -6 -2 -1 3 -1
mul tiplication table

Not Fli pped
Cctonion triads-fPi =17 Sign mask=3 Hex=21 L fp_sm8 Flattened triad/mask bits
{{1, 5, 2}, {1, 3, 7}, {1, 4, 6}, {1, 5, 2, 3, 7, 4, 6}
{2, 3, 4}, {2, 6, 7}, {3, 6, 5}, {4, 5, 7}} {1, 0, 0, 0, 0, 1, 0}
Coxeter (Cyan)
Fano plane Fano cukbe 0-1 1 2 3 4 5 6 7
1 -1 -57 6 2 -4 -3
(;D 2 5 -1 4 -3 -1 7 -6
3 -7 -4 -1 2 -6 5 1
o 4 -6 3 -2 -1 7 1 -5
{;;5’ E:i) 5 21 6 -7 -1 -3 4
\ Ci) J 6 4 -7 -5 -1 3 -1 2
' 7 3 6 -1 5 -4 -2 -1

C:D \ycj>,/ QEQ

mul tiplication table
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43 u? Ref. Synbols: 2C
gm R ]
Dancess Root{ -4 -3 -6
002101182 veight{ 0 0 0 1
2 Height- 26
Bi nary { 1 1 0
E8{ -1 0 0
Physi cs -1 0 0

{

Bit NKS CA Pascal E8

FI i pped

Cctonion triads-fPi =19 Sign nask=4 Hex=36 L fp_sm=3

-4

3D
®

-3 -2
-1 0

o O

-1

-2} Exp. m 2.2 eV
0 0 } Theo. m 1. 60535
Exp. t ?s
0 0 0 1 }
0 0 -1 0 }
0 _r _r 1 )
V3 V2 Ve

Flattened triad/mask bits

{1, 2, 63}, {1, 4, 33, {1, 7, 5}, {1, 6, 2, 4, 3, 7, 5}
{2, 3, 5}, {2, 7, 4}, {3, 7, 6}, {4, 5, 6}} {0, 1, 1, 0, 1, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 6 -4 3 -7 -2 5
@ 2 -6 -1 5 -7 -3 1 4
3 4 -5 -1 -1 2 -7 6
Y- 4 -3 7 1 -1 6 -5 -2
@ C-R) 5 7 3 -2 -6 -1 4 -1
| @ 6 2 -1 7 5 -4 -1 -3
\®/ 7 -5 -4 -6 2 1 3 -1
@ ® mul tiplication table

Not Fli pped

Cctonion triads-fPi =17 Sign mask=4 Hex=3F L fp_sm8

Flattened triad/mask bits

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

Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -5 -7 -6 2 4 3
@ 2 5 -1 -4 3 -1 -7 6
3 7 4 1 -2 6 5 -1
T~ 4 6 -3 2 -1 7 -1 -5
(;5 @ 5 -2 1 6 -7 -1 -3 4
@ r 6 -4 7 -5 1 3 -1 -2
7 -3 -6 1 5 -4 2 -1

mul tiplication table



WP
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201 d° Ref. Synbols: 2C 3D
a2 yrbol s Q .
Oapccss Root{ 3 3543 2 12} Exp. m 5. MV
018101182 Weight{ 0 0000 -111} Theo. m 3. 2107
2 Height- 24 Exp. T 5 s

Bi nary { 0 1 1 1 1 0 0 1 }

E8 { 0 0 0 0 0 1 0 }
Physi cs 0 0 0 0 1 . o }

V3 V2 Ve

{

Bit NKS CA Pascal E8

FI i pped
Cctonion triads-fPi =19 Sign nmask=4 Hex=4E L fp_sm3 Fl attened triad/mask bits
{{1, 2, 6}, {1, 4, 3}, {1, 7, 53}, (1, 6, 2, 4, 3, 7, 5}
{2, 5, 3}, {2, 4, 7}, {3, 6, 7}, {4, 6, 5}} {0, 1, 1, 1, 0, O, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 6 -4 3 -7 -2 5
@ 2 -6 -1 -5 7 3 1 -4
3 4 5 -1 -1 -2 7 -6
T 4 -3 -7 1 -1 -6 5 2
@l G? 5 7 -3 2 6 -1 -4 -1
| @ 6 2 -1 -7 -5 4 -1 3
\®/ 7 -5 4 6 -2 1 -3 -1
@ ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =17 Sign mask=4 Hex=47 L fp_sm8 Flattened triad/mask bits
{{1, 5, 2}, {1, 7, 3}, {1, 6, 4}, (1, 5, 2, 7, 3, 6, 4}
{2, 3, 4}, {2, 6, 7}, {3, 5 6}, {4, 7, 5}} {1, 1, 1, 0, 0, O, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -5-7 -6 2 4 3
@ 2 5 -1 4 -3 -1 7 -6
3 7 -4 -1 2 6 -5 -1
Ty 4 6 3 -2 -1 -7 -1 5
g @ 5 -2 1 -6 7 -1 3 -4
@ r 6 -4 -7 5 1 -3 -1 2
7 -3 6 1 -5 4 -2 -1

mul tiplication table
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15 53 3 Ref. Synbols: 2C 3D
T g g
Oapccss Root{ 101 0 000 1 } Exp m 95. MeV
018100028 Wight{ 0 00 -1 101 -1} Theo. m 98. 1056
2 Height- 4 Exp. T 5s
Bi nary { 1 0 0 0 0 0 1 0 )
1 1 1 1 1 1 1 f

= 2 2 T2 T2 T2 ) 7 -5 }
Physi cs 1 1 0 _ 1 1 1 1 1

y{ 2 2 J2 2 23 oS N }

2 2
Bit NKS CA Pascal E8 |I‘L{4’D’in| |¢(4,El,ilil|

FI i pped

Cctonion triads-fPi =20 Sign mask=1 Hex=7F R fp_sm:1 Fl attened triad/mask bits
{{1, 6, 2}, {1, 4, 33, {1, 7, 5}, {1, 2, 6, 4, 3, 7, 5}
{2, 7, 3}, {2, 5, 4}, {3, 6, 5}, {4, 7, 6}} {1, 1, 1, 1, 1, 1, 1}

Coxeter (Cyan)

Fano plane Fano cukbe 01 1 2 3 4 5 6 7
] 1 -1 -6 -4 3 -7 2 5

2 6 -1 -7 -5 4 -1 3
3 4 7 -1 -1 -6 5 -2
o 4 -3 5 1 -1 -2 -7 6
(;5 C? 5 7 -4 6 2 -1 -3 -1
@ 6 -2 1 -5 7 3 -1 -4
\@__,/ 7 -5 -3 2 -6 1 4 -1
@ ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =18 Sign mask=1 Hex=76 R fp_sm6 Flattened triad/mask bits
{{1, 2, 5}, {1, 7, 3}, {1, 6, 4}, {1, 2,5, 7, 3, 6, 4}
{2, 3, 6}, {2, 7, 4}, {3, 5, 4}, {5, 7, 6}} {0, 1, 1, 0, 1, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fame sube 01 1 2 3 4 5 6 7

1 -1 5 -7 -6 -2 4 3
-5 -1 6 -7 1 -3 4
7 -6 -1 -5 4 2 -1
6 7 5 -1 -3 -1 -2
2 -1 -4 3 -1 -7 6
-4 3 -2 1 7 -1 -5
-3 -4 1 2 -6 5 -1
mul tiplication table

)

P89

~NOoO o~ WN
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146 ¢ 3 ° Ref. Synbols: 2C 3D
gd L Y .
0apccss Root{ -2 -1 -3 -2-100 -1} Exp m 1250. MeV
OOElOOOgl]g Veight{ 0 1 0 0 -100 1 } Theo. m 1319. 95
2 Height- 11 Exp. t ?'s
Bi nary { 0 1 0 0 1 1 0 1 }
1 1 1 1 1 1 1 1

= 2 2 2 T2 2 2 -3 2 }
Physics -+ : 0 ot L 1 1 1

y 2 2 ﬁ 2 2\/? \/7 \/67 }

{

Bit NKS CA Pascal E8

Fl i pped
Cctonion triads-fPi =20 Sign mask=1 Hex=07 R fp_sm:1 Flattened triad/mask bits
{{1, 6, 2}, {1, 4, 3}, {1, 7, 5}, {1, 2, 6, 4, 3, 7, 5}
{2, 3, 7}, {2, 4, 5}, {3, 5, 6}, {4, 6, 7}} {1, 1, 1, 0, 0, 0, O}
Coxeter (Cyan)
Fano plane Fanc cukbe 01 1 2 3 4 5 6 7

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

&

2 6 -1 7 5 -4 -1 -3
3 4 -7 -1 -1 6 -5 2
Ty 4 -3 -5 1 -1 2 7 -6
@l C? 5 7 4 -6 -2 -1 3 -1
@ 6 -2 1 5 -7 -3 -1 4
5 S 7 -5 3 -2 6 1 -4 -1
@ ‘Q ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =18 Sign mask=1 Hex=0E R fp_sm-6 Flattened triad/mask bits
{{1, 2, 5}, {1, 7, 33}, {1, 6, 4}, {1, 2, 5, 7, 3, 6, 4}
{2, 6, 3}, {2, 4, 7}, {3, 4, 5}, {5 6, 7}} {0, 1, 1,1, 0, 0, 0}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

1 -1 5 -7 -6 -2 4 3
-5 -1 -6 7 1 3 -4
7 6 -1 5 -4 -2 -1
6 -7 -5 -1 3 -1 2
2 -1 4 -3 -1 7 -6
-4 -3 2 1 -7 -1 5
-3 4 1 -2 6 -5 -1
mul tiplication table

~No ok, wbN




156 | Fano.nb

2

—_37s .
21 5 Ref . Synbol s: 2|:<> 3D o
Oapcessgg Rpot{ 000O0O0O O 01 Exp. m
010100110, Wight{ 0 0 000 -1 2 0 } Theo. m
Height= 2
Bi nary { 0 1 0
1 1
E8{ 2 2 -
Physi cs _%, % 0
{
Bit NKS CA Pascal E8
1oy
1H1st I:I.S
0.0
-0.58
-lnd
-10-0.50.00.5 1.
FI i pped
Cctonion triads-fPi =20 Sign nmask=2 Hex=61 R fp_sm=1
{{1, 6, 2}, {1, 3, 4}, {1, 5, 7},
{2, 3, 7}, {2, 4, 5}, {3, 6, 5}, {4, 7, 6}}
Coxeter (Cyan)
Fano plane Fano cube 0-1 1 2 3
1 -1 -6 4
@ 2 6 -1 7
3 -4 -7 -1
Ty 4 3 -5 -1
@l CP 5 -7 4 6
\ ® 6 -2 1 -5
\Q/ 7 5 3 -2
@ mul tiplication
Not Fli pped
Cctonion triads-fPi =18 Sign mask=2 Hex=68 R fp_sm:6
{{1, 2, 5}, {1, 3, 7}, {1, 4, 6},
(2, 6, 3}, {2, 4, 7}, {3, 5, 4}, {5, 7, 6}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fanc cukbe 0-1 1 2 3
-1 5 7
@ -5 -1 -6
-7 6 -1
Ty -6 -7 5
(;5 @ 2 -1 -4
\ ® J 4 -3 2
' 3 4 -1

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

95. MeV
98. 1056
?s

1 0 )
1 1

2 2 }
- )
vz Ve

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

5 6 7
7 2 -5
-4 -1 -3
-6 5 2
2 -7 6
-1 -3 1
3 -1 -4
-1 4 -1
tabl e

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

-3 1
-1 -7
7 -1
-6 5

mul tiplication table
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126 ¢ 3 3 Ref. Synbols: 2C 3D
g R Y D @
0apccss Root{ -1 -1-2-2-10 0 -1} Ep. m 1250. MeV
002100128 Wight{ 0 1 0 -1 0 1 -1 0 } Theo. m 1319. 95
2 Height= 9 T ?'s
Bi nary { 1 0 0 0 1 )
1 1 1 1 1

= 2 2 2 2 2 }
Physi cs 1 L 0 _ 1 1

y : 2 = &)

Wrs.1 21

Bit NKS CA Pascal E8 51,1

FI i pped
Cctonion triads-fPi =20 Sign mask=2 Hex=19 R fp_sm:1 Fl attened triad/mask bits
{{1, 6, 2}, {1, 3, 4}, {1, 5, 73}, {1, 2, 6, 3, 4, 5, 7}
{2, 7, 3}, {2, 5, 4}, {3, 5, 6}, {4, 6, 7}} {1, 0, 0, 1, 1, 0, 0}
Coxeter (Cyan)
Fano plane Fano cube O-1 1 2 3 4 6 7

5
1 -1 -6 4 -3 7

6 -1 -7 -5 4 -1 3
6

2
3 -4 7 -1 1 -5 -2
T 4 3 5 -1 -1 -2 7 -6
(;5 C? 5 -7 -4 -6 2 -1 3 1
G S
\@_/ 7 5 -3 2 6 -1 -4 -1
@ (:D mul tiplication table
Not Fli pped
Cctonion triads-fPi =18 Sign mask=2 Hex=10 R fp_sm6 Flattened triad/mask bits
{{1, 2, 5}, {1, 3, 7}, {1, 4, 6}, {1, 2, 5, 3, 7, 4, 6}
{2, 3, 6}, {2, 7, 4}, {3, 4, 5}, {5 6, 7}} {0, 0, 0, 0, 1, 0, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fane cube 01 1 2 3 4 5 6 7

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

mul tiplication table

@

o9

~No o wdN
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) :
26 S ° Ref. mbol s;: 2C 3D
Cm L Sy ‘
DapeesS Root{ 10 1 1000 1 } Exp. m 95. MeV
018101028 Veight{ 0 0 -1 1001 -1} Theo. m 98. 1056
2 Height= 5 Exp. T ?2s
Bi nary{ 0 0 1 0 0 0 1 0 }
1 1 1 1 1 1 1 1
B8 "2 "2 2 "2 2 2 2 2 }
Phvsi cs 1 1 1 0 1 1 1 o1
y{ 2 2 V2 2 23 V2 6 /
- s 2,2]°
Bit NKS CA Pascal E8 3.2,x2
= 02

i 1]
1% . -
=1 1
-2 i 5 2
Fl i pped
Cctonion triads-fPi =20 Sign nmask=3 Hex=52 R fp_sm:1 Fl attened triad/mask bits
({1, 2, 63}, {1, 4, 3}, {1, 5, 7}, (1, 6, 2, 4, 3, 5, 7}
{2, 3, 7}, {2, 5, 4}, {3, 5 6}, {4, 7, 6}} {0, 1, 0,0, 1, 0, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
-1 6 -4 3 7 -2 -5
@ -6 -1 7 -5 4 1 -3
4 -7 -1 -1 6 -5 2

-3 5 1 -1 -2 -7 6
-7 -4 -6 2 -1 3 1
2 -1 5 7 -3 -1 -4
5 3 -2 -6 -1 4 -1
mul tiplication table

Not Fli pped
Cctonion triads-fPi =18 Sign mask=3 Hex=5B R fp_sm:6 Flattened triad/mask bits
{{1, 5, 2}, {1, 7, 3}, {1, 4, 6}, {1, 5, 2, 7, 3, 4, 6}
{2, 6, 3}, {2, 7, 4}, (3, 4, 5}, {5, 7, 6}} {1, 1, 0, 1, 1, 0, 1}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

1 -1 -5-7 6 2 -4 3
5 -1 -6 -7 -1 3 4
7 6 -1 5 -4 -2 -1
-6 7 -5 -1 3 1 -2
-2 1 4 -3 -1 -7 6
4 -3 2 -1 7 -1 -5
-3 -4 1 2 -6 5 -1
mul tiplication table

@

Te?
@ \@../ ®

~No o~ wN
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2 1
160 c * * Ref. Symbols: 2C 3D
gm L Sy . .
Oapccss Root{ -1 -1-2-10 0 0 -1} Exp m 1250. MeV
00‘1’101028 Wight{ 0 0 1 0 -11 -1 0 } Theo. m 1319. 95
2 "bl ght: 7 Exp T ') s
Bi nary { 0 0 0 1 1 1 0 1 }
1 1 1 1 1 1 1 1
= 2 2 T2 2 2 2 -3 5 }
Physi cs -t _1 o 0 1 1 1 1
y{ ’ ? V2 2 273 2 Ve )
2 2
+
Bit NKS CA Pascal E8 Va2 41 |Wra,2,51]
-2013
42\b [Kr ] 9
0
-2
: -2
—G-4-20 2 4 6 ooy
Fl i pped
Cctonion triads-fPi =20 Sign mask=3 Hex=2A R fp_sm:1 Flattened triad/mask bits
{{1, 2, 63}, {1, 4, 33}, {1, 5, 7}, (1, 6, 2, 4, 3, 5, 7}
{2, 7, 3}, {2, 4, 5}, {38, 6, 5}, {4, 6, 7}} (0, 1, 0, 1, 0, 1, 0}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

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

2 -6 -1 -7 5 -4 1 3
3 4 7 -1 -1 -6 5 -2
o 4 -3 -5 1 -1 2 7 -6
@ C;-i) 5 -7 4 6 -2 -1 -3 1
| @ | 6 2 -1 -5 -7 3 -1 4
\®/ 7 5 -3 2 6 -1 -4 -1
@ ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =18 Sign nmask=3 Hex=23 R fp_sm6 Flattened triad/mask bits
{{1, 5, 2}, {1, 7, 3}, {1, 4, 6}, {1, 5, 2, 7, 3, 4, 6}
{2, 3, 6}, {2, 4, 7}, {3, 5, 4}, {5, 6, 7}} {1, 1, 0, 0, 0, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 0-1 1 2 3 4 5 6 7
1 -1 -5 -7 6 2 -4 3
(;D 5 -1 6 7 -1 -3 -4

7 -6 -1 -5 4 2 -1
-6 -7 5 -1 -3 1 2
-2 1 -4 3 -1 7 -6
4 3 -2 -1 -7 -1 5
-3 4 1 -2 6 -5 -1
mul tiplication table

~No ok, wbN
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30 §:5 Ref. Synbol s: 2|:<>
Cm
Dapcess Root{ 1 0 1 11
018101128 Weight{ 0 -1 1 0 0
2 Height- 6
Bi nary { 0 0 0
1 1 1
E8{ 2 "2 2
. 1 1 1
Phy{3|cs -5 -5 v
Bit NKS CA Pascal E8

. |I -

FI i pped

Cctonion triads-fPi =20 Sign nmask=4 Hex=4C R fp_sm:=1

(A
00 1 Exp. m 95. MeV
01 -1 Theo. m 98. 1056
Exp. t ?s
1 0 0 1 0 }
3 1 1 1 1
2 2 2 2 2 }
0 1 __1 1 _ 1 )
2 23 V2 6
2
|I1|'5F4 1 +|:|| |I1‘E‘r4,1,i|:||
S 12

Flattened triad/mask bits

{1, 2, 63}, {1, 3, 43, {1, 7, 5}, (1, 6, 2, 3, 4, 7, 5}
(2, 7, 3}, {2, 4, 5}, {3, 5, 6}, {4, 7, 6}} {0, 0, 1, 1, 0, 0, 1}
Coxeter (Cyan)

Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 6 4 -3 -7 -2 5
@ 2 -6 -1 -7 5 -4 1 3
3 -4 7 -1 1 6 -5 -2
Y- 4 3 -5 -1 -1 2 -7 6
@l G? 5 7 4 -6 -2 -1 3 -1
® 6 2 -1 5 7 -3 -1 -4
7 -5 -3 2 -6 1 4 -1

Not Fli pped

Cctonion triads-fPi =18 Sign mask=4 Hex=45 R fp_sm:6

mul tiplication table

Flattened triad/mask bits

({1, 5, 2}, {1, 3, 73, {1, 6, 4}, {1, 5, 2, 3, 7, 6, 4}
{2, 3, 6}, {2, 4, 7}, {3, 4, 5}, {5, 7, 6}} {1, 0, 1, 0, 0, 0, 1}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -5 7 -6 2 4 -3
@ 2 5 -1 6 7 -1 -3 -4
3 -7 -6 -1 5 -4 2 1
ks 4 6 -7 -5 -1 3 -1 2
(;5 @ 5 -2 1 4 -3 -1 -7 6
® r 6 -4 3 -2 1 7 -1 -5
7 3 4 -1 -2 -6 5 -1

mul tiplication table
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2 .
156 ¢ *® Ref. Synbols: 2C 3D
gn R Y ] .
Oapccss Root{ -1 -1-2-1-10 0 -1} Ep. m 1250. MeV
002101128 Veight{ 0 1 -1 1 -11 -1 0 } Theo. m 1319. 95
2 Height- 8 Exp. T 5 s
Bi nary { 0 0 1 0 1 1 0 1 )
1 1 1 1 1 1 1 1

E8{ -2 -2 2 “2 2 2 -3 2 }
Physi cs -t L L 0 1 1 o1 1

y 2 2 NED 2 273 Nea NS }

{

2 2
Bit NKS CA Pascal E8 |w4’2’i1| |¢(4,2,il|

_20 2

i -3
6400 2 4 6 U2

FI i pped

Cctonion triads-fPi =20 Sign mask=4 Hex=34 R fp_sm:1 Fl attened triad/mask bits
{{1, 2, 6}, {1, 3, 4}, {1, 7, 53}, {1, 6, 2, 3, 4, 7, 5}
{2, 3, 7}, {2, 5, 4}, {38, 6, 5}, {4, 6, 7}} {0, 0,1, 0, 1, 1, 0}

Coxeter (Cyan)
Fano plane Fanc cukbe 01 1 2 3 4 5 6 7

1 -1 6 4 -3 -7 -25

2 -6 -1 7 -5 4 1 -3
3 -4 -7 -1 1 -6 5 2
o 4 3 5 -1 -1 -2 7 -6
@l @ 5 7 -4 6 2 -1 -3 -1
| CD 6 2 -1 -5 -7 3 -1 4
V4 7 -5 3 -2 6 1 -4 -1
@ @ (:D mul tiplication table
Not Fli pped
Cctonion triads-fPi =18 Sign mask=4 Hex=3D R fp_sm=6 Flattened triad/mask bits
{{1, 5, 2}, {1, 3, 7}, {1, 6, 4}, {1, 5, 2, 3, 7, 6, 4}
{2, 6, 3}, {2, 7, 4}, {3, 5, 4}, {5, 6, 7}} {1, 0, 1, 1, 1, 1, 0}
Hof f manSi ngl et on (Yel | ow)

Fano cube 01 1 2 3 4 5 6

1 -1 -5 7 -6 2 4 -3
5 -1 -6 -7 -1 3
-7 6 -1 -5 4 -2 1
6 7 5 -1 -3 -1 -2
-2 1 -4 3 -1 7 -6
-4 -3 2 1 -7 -1 5
3 -4 -1 2 6 -5 -1
mul tiplication table

~No ok wdN
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33 bz @ Ref nbol s: 2O 3D
K 'Y
Oapcess Root{ 1 011110 1 } Exp m 4200. MeV
018100022 Veight{ -1 100001 -1} Theo. m 3270. 13
2 Height= 7 Exp. ¢ 2 s
Bi nary { 0 0 0 0 1 0 1 0 }
1 1 1 1 1 1 1 f
= 2 2 2 2 2 2 2 -2 }
Physi cs —l _i 0 _i l B 1 L _i
y{ 2 2 J2 2 23 NS N }
2 y.
Bit NKS CA Pascal E8 $5,U,iﬂ| |$5,D,iﬂ|

Fl i pped
Cctonion triads-fPi =21 Sign nmask=1 Hex=76 R fp_sm6 Flattened triad/mask bits
({1, 2, 6}, {1, 5, 3}, {1, 7, 4}, {1, 6, 2, 5, 3, 7, 4}
{2, 3, 4}, {2, 7, 5}, {3, 7, 6}, {4, 6, 5}} {0, 1, 1, 0, 1, 1, 1}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7
1 -1 6 -5 -7 3 -2 4
@ 2 -6 -1 4 -3 -7 1 5
3 5 -4 -1 2 -1 -7 6
Y- 4 7 3 -2 -1 -6 5 -1
@ C-R) 5 -3 7 1 6 -1 -4 -2
| @ 6 2 -1 7 -5 4 -1 -3
\®/ 7 -4 -5 -6 1 2 3 -1
@ ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =22 Sign mask=1 Hex=76 R fp_sm6 Fl attened triad/mask bits
({1, 2, 6}, {1, 5, 3}, {1, 7, 4}, (1, 2, 6, 5, 3, 7, 4}
(2, 3, 7}, {2, 5, 4}, {3, 6, 4}, {5, 7, 6}} {0, 1, 1, 0, 1, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 6 -5-7 3 -2 4
@ 2 -6 -1 7 -5 4 1 -3
3 5 -7 -1 -6 -1 4 2
1 4 7 5 6 -1 -2 -3 -1
(;5 @ 5 -3 -4 1 2 -1 -7 6
| @ J 6 2 -1 -4 3 7 -1 -5
: 7 -4 3 -2 1 -6 5 -1

mul tiplication table
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o

107 t Ref. Synbols: 2C 3D
: I
Oapccss Root{ -2 -1 -3 -3 -2 -10 -1} BEp. m 174200. MeV
001100011, Veight{ 1 0 0 -1 0 0 0 1 ) Theo. m 175990.
2 Height- 14
Bi nary { 1 1 0 0 )
1 1 1 1
B8 2 2 -3 -3 }
. 1 1 1
Phy{3|cs 5 > 0 = )
Bit NKS CA Pascal E8
82Pp [ Xe ] 6s24f 145d106p?
— [Xe] p
5
Fl i pped
Cctonion triads-fPi =21 Sign mask=1 Hex=0E R fp_sm:6 Flattened triad/mask bits
{{1, 2, 6}, {1, 5, 3}, {1, 7, 4}, {1, 6, 2,5, 3,7, 4)
{2, 4, 3}, {2, 5 7}, {3, 6, 7}, {4, 5, 6}} (0, 1, 1, 1, 0, 0, 0}
Coxeter (Cyan)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

1 -1 6 -5-7 3 -2 4
-6 -1 -4 3 7 1 -5
5 4 -1 -2 -1 7 -6
7 -3 2 -1 6 -5 -1
-3 -7 1 -6 -1 4 2
2 -1 -7 5 -4 -1 3
-4 5 6 1 -2 -3 -1
mul tiplication table

~No ok wN

Not Fli pped
Cctonion triads-fPi =22 Sign mask=1 Hex=0E R fp_sm:6 Flattened triad/mask bits
{{1, 2, 6}, {1, 5, 3}, {1, 7, 4}, {1, 2, 6, 5, 3, 7, 4}
{2, 7, 3}, {2, 4, 5}, {3, 4, 6}, {5, 6, 7}} {0, 1,1, 1,0 0, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 6 -5-7 3 -2 4
-6 -1 -7 5 -4 1 3
5 7 -1 6 -1 -4 -2
7 -5 -6 -1 2 3 -1
-3 4 1 -2 -1 7 -6
2 -1 4 -3 -7 -1 5
-4 -3 2 1 6 -5 -1
mul tiplication table

&

o9

~No o wdN
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Cctonion triads-fPi =21 Sign nask=2 Hex=10 R fp_sm-6
{1, 4, 73,
{3, 6, 73,

92U[Rn]7s25f 36d? .

36 t @ 3
g R
Oapccss Root { -2 -2
002100122 veight{ 1 0
2 Height- 16
Bi nary { 0 0
1 1
E8{ 2 2 -
. 1 1
Physi cs -5 >
{
Bit NKS CA Pascal E8
—
==
—
—""
—r y
FI i pped
({1, 2, 6}, {1, 3, 5},
{2, 3, 4}, {2, 7, 5},
Coxet er

Not Fli pped

Cctonion triads-fPi =22 Sign mask=2 Hex=10 R fp_sm:6

{{1, 2, 63,
{2, 3, 73,

Hof f manSi ngl et on

Fano plane

@

Po?
@ \@../ @

{1, 3, 5},
{2, 5, 43,

4

-3 -2
0 -1
0
1
)
1

N

(Cyan)

Fano cube

Fano cube

-1 0

Ref . Synbol s: ZDD . 3D 9

,1}
1.0 0 )

174200. MeV
175990.
?s

Exp. m
Theo. m

Exp. t

0 1 0

1
L 1
2 2
1 1

N|- N[
RN e

23

7
s 3 +1]

a=la—

N

Ve

_q-an3t

_-‘LQD o

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

{4, 5, 6}} {0, 0, 0, 0, 1, 0, O}
01 1 2 3 4 5 6 7
1 -16 5 7 -3 -2 -4
2 -6 -1 4 -3 -7 1 5
3 -5-4-1 2 1 7 -6
4 -7 3 -2 -1 6 -51
5 3 7 -1 -6 -1 4 -2
6 2 -1 -7 5 -4 -1 3
7 4 -5 6 -1 2 -3 -1

mul tiplication table

Flattened triad/mask bits

(1, 4, 73, {1, 2, 6, 3, 5, 4, 7}
{3, 4, 6}, {5 6, 7}} {0, 0, 0, 0, 1, 0, O}
(Yel | ow)

01 1 2 3 4 5 6 7

1 16 5 7 -3 -2 -4

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

3 -5 -7 -16 1 -4 2

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

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

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

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

mul tiplication table



104 [ Ref . Symbol s: 2C 3D Q
c R
Oapccss Root{ 1 12 11101} Ep m
018100122 Wight{ -1 10 -11 -110 } Theo. m
> Height- 9 Exp. T
Bi nary { 1 1 0 0 1 0
1 1 1 1 1 1

= 2 2 "2 2 2 "2
Physi cs i 1 0 1 1 !

y 2 2 Nex 2 e

{

Bit NKS CA Pascal

FI i pped

E8

Cctonion triads-fPi =21 Sign mask=2 Hex=68 R fp_sm:6

{{1, 2, 63,
{2, 4, 3},

Fano plane

{1, 3, 5}, {1, 4, 73,
{2, 5 73}, {3, 7, 6},
Coxeter (Cyan)

Fano cube

(4, 6, 5}

01 1 2 3
1 -1 6 5
2 -6 -1 -4
3 5 4 -1
4 -7 -3 2
5 3 -7 -1
6 2 -1 7
7 4 5 -6

-2
-1
6
-5
-1

Fano.nb | 165

4200. MeV
3270. 13
?s
1 0 )
1 1
2 2 }
- )
vz Ve

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

-6
1 -4
4 1
~2 3

mul tiplication table

4
7
5
-6
-1
-2
3

Not Fli pped
Cctonion triads-fPi =22 Sign nmask=2 Hex=68 R fp_sm6
{{1, 2, 6}, {1, 3, 5}, {1, 4, 7},
{2, 7, 3}, {2, 4, 5}, {3, 6, 4},
Hof f manSi ngl eton (Yell o
Fano plane Fano cukbe
: @7

{5, 7, 6}}

w)

0O-1 1 2 3
1 -1 6 5
2 -6 -1 -7
3 -5 7 -1
4 -7 -5 6
5 3 4 -1
6 2 -1 -4
7 4 -3 2

-1

Flattened triad/mask bits

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

5 6 7

3 2 -4

4 1 3

1 4 -2

2 3 1

1 -7 6

7 -1 -5

6 5 -1

mul tiplication table
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1
114 Db ?® Ref. Synbols: 2C 3D
Bt ool o
Oapccss Root{ 2 1 3 2110 1 } Exp. m 4200. MeV
018101022 Weight{ -1 1 -1 0100 -1} Theo. m 3270. 13
2 Height= 12 Exp. T PN
Bi nary { 1 0 1 0 1 0 1 0 )
1 1 1 1 1 1 1 1
B8 { 2 2 2 2 2 2 2 2 }
Physi cs l _i i 0 l _ 1 L _i
)1 2 2 J2 2 23 oS S }
2 2
+
Bit NKS CA Pascal E8 |I1‘I‘r!5,2,i|:|| |*1£‘(5,2,—|:||

_a0 2

c—

) =l
— 4k
_ju 2
FI i pped
Cctonion triads-fPi =21 Sign mask=3 Hex=5B R fp_sm6 Fl attened triad/mask bits
{{1, 6, 2}, {1, 5, 33}, {1, 4, 7}, {1, 2, 6, 5, 3, 4, 7}
{2, 4, 3}, {2, 7, 5}, {3, 6, 7}, {4, 6, 5}} {1, 1, 0,1, 1, 0, 1}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

@

Yo%

~No o~ wN

Not Fli pped
Cctonion triads-fPi =22 Sign mask=3 Hex=5B R fp_sm:6 Flattened triad/mask bits
{{1, 6, 2}, {1, 5, 3}, {1, 4, 7}, {1, 6, 2, 5, 3, 4, 7}
{2, 7, 3}, {2, 5, 4}, {3, 4, 6}, {5 7, 6}} {1, 1, 0,1, 1,0, 1}

Hof f manSi ngl et on (Yel | ow)

01 1 2 3 4 5 6 7
1 -1 -6 -5 7 3 2 -4
6 -1 -7 -5 4 -1 3
5 7 -1 6 -1 -4 -2
-7 5 -6 -1 -2 3 1
-3 -4 1 2 -1 -7 6
-2 1 4 -3 7 -1 -5
4 -3 2 -1 -6 5 -1
mul tiplication table

~No ok, wbN




Fano.nb | 167

2 . ‘
137 t * Ref. Synbols: 2C 3D
S
0apcess Root{ -2 -1 -3 -2 -2 -1 0 -1} Exp. m 174200. MeV
002101022 Wight{ 1 0 -1 1 -1 0 0 1 } Theo. m 175990.
2 Height- 13 Exp. t ?'s
Bi nary{ 0 1 1 0 0 1 0 1 )
1 1 1 1 1 1 1 1
E8{ -2 2 2 “2 3 2 -3 2 }
Phvsi cs _1 1 1 0 _1 1 . 1
y{ 2 2 vz B 23 2 Ve )
2 2
+
Bit NKS CA Pascal E8 | |¢(5,2,_D|
4 —a02
4 4 =
8pt [Xe]6sl4f 14549 g |
-2 |
-4 -2 L
A -6 ke e
-6-4-20 2 4 6 -40
FI i pped
Cctonion triads-fPi =21 Sign mask=3 Hex=23 R fp_sm6 Fl attened triad/mask bits
{{1, 6, 2}, {1, 5, 33}, (1, 4, 73, {1, 2, 6, 5, 3, 4, 7}
(2, 3, 4}, {2, 5, 7}, {3, 7, 6}, {4, 5, 6}} {1, 1, 0, 0, 0, 1, 0}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -6 -5 7 3 2 -4
@ 2 6 -1 4 -3 7 -1 -5
3 5 -4 -1 2 -1 -7 6
Ty 4 -7 3 -2 -1 6 -5 1
@l @ 5 -3 -7 1 -6 -1 4 2
@ 6 -2 1 7 5 -4 -1 -3
\@_/ 7 4 5 -6 -1 -2 3 -1
@ ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =22 Si gn mask=3 Hex=23 R fp_sm6 Flattened triad/mask bits
{{1, 6, 2}, {1, 5, 3}, {1, 4, 7}, {1, 6, 2, 5, 3, 4, 7}
{2, 3, 7}, {2, 4, 5}, {3, 6, 4}, {5, 6, 7}} {1, 1, 0, 0, 0, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -6 -5 7 3 2 -4
@ 2 6 -1 7 5 -4 -1 -3
3 5 -7 -1 -6 -1 4 2
Ty 4 -7 -5 6 -1 2 -3 1
g @ 5 -3 4 1 -2 -1 7 -6
@ J 6 -2 1 -4 3 -7 15
\®__,/ 7 4 3 -2 -1 6 -5 -1
@ ® mul tiplication table
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2 . .
117 t ¥ Ref. Synbols: 2C 3D
i g g
Oapccss Root{ -1 -1 -2 -2 -2 -1 0 -1} Exp. m 174200. MeV
002101122 Wight{ 1 0 -1 0 0 1 -1 0 } Theo. m 175990
2 Height- 11 Exp. t ?'s
Bi nary { 1 0 1 0 1 )
1 1 1 1
B8 2 2 2 - ; }
Physi cs : _L . 0 1
ﬁ ’ ? vz V6 )
Bit NKS CA Pascal E8

64Gd [Xe ] 6s24f 75d?!

C_|

Fl i pped

Cctonion triads-fPi =21 Sign nmask=4 Hex=3D R fp_sm:6
{1, 7, 43,
{3, 7, 6},
(Cyan)

Fano cube

{{1, 6, 23,
{2, 4, 33,

{1, 3, 53},
{2, 7, 53},
Coxet er

{4, 5, 6}}

01 1 2 3

Fano plane

1 -1 -6 5

@ 2 6 -1 -4

3 -5 4 -1

1 4 7 -3 2
GING Ly
\ ® 6 -2 1 7
@ : ._/ @ 7 -4 -5 -6

Not Fli pped
Cctonion triads-fPi =22 Sign nmask=4 Hex=3D R fp_sm=6
{{1, 6, 2}, {1, 3, 5}, {1, 7, 4},
{2, 7, 33, {2, 5, 4}, {3, 6, 4}, {5, 6, 7}}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cukbe O0-1 1 2 3

1 -1 -6 5

@ 2 6 -1 -7

3 -5 7 -1

Y- 4 7 5 6
g @ 5 3 -4 -1
CED I 6 -2 1 -4

7 -4 -3 2

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

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

4

Flattened triad/mask bits

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

5 6 7

3 2 4

7 -1 5

1 -7 6

6 -5 -1

1 4 -2

4 1 -3

2 3 1

mul tiplication table

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

-2
-2 -1
-1 7 -6
-7 -1 5
6 -5

mul tiplication table
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WP

134 b Ref. Synbols: 2C 3D
Be o
Dapcess Root{ 1 1 2 21 1 013} Exp. m 4200. MeV
0181011?2 Weight{ -1 1 -1 10 -110 } Theo. m 3270.13
2 Height= 10 Exp. T PN
Bi nary { 0 1 1 0 1 0 1 0 )
1 1 1 1 1 1 1 1

B8 1 -2 2 2 2 2 2 2 2 }
Physi cs . L L 0 L _ 1 S o1

y 2 2 NES 2 —e Nen = }

{

Bit NKS CA Pascal E8

4

Fl i pped
Cctonion triads-fPi =21 Sign nmask=4 Hex=45 R fp_sm6 Fl attened triad/mask bits
{{1, 6, 2}, {1, 3, 53}, {1, 7, 4}, {1, 2, 6, 3, 5, 7, 4}
{2, 3, 4}, {2, 5, 7}, {3, 6, 7}, {4, 6, 5}} {1, 0, 1, 0, 0, 0, 1}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

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

2 6 -1 4 -3 7 -1 -5
3 -5-4-12 1 7 -6
Ty 4 7 3 -2 -1 -6 5 -1
@l C? 5 3 -7 -1 6 -1 -4 2
CD 6 -2 1 -7 -5 4 -1 3
* v 7 -4 5 6 1 -2 -3 -1
@ ‘Q mul tiplication table
Not Fli pped
Cctonion triads-fPi =22 Sign mask=4 Hex=45 R fp_sm6 Fl attened triad/mask bits
({1, 6, 2}, {1, 3, 5}, {1, 7, 4}, {1, 6, 2, 3,5 7, 4}
{2, 3, 7}, {2, 4, 5}, {3, 4, 6}, {5, 7, 6}} {1, 0, 1, 0, O, O, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 -6 5 -7 -3 2 4
6 -1 7 5 -4 -1 -3
-5 -7 -1 6 1 -4 2
7 -5 -6 -1 2 3 -1
3 4 -1 -2 -1 -7 6
-2 1 4 -3 7 -1 -5
-4 3 -2 1 -6 5 -1
mul tiplication table

&

Po?
@ \@../ @

~No o~ wdN
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150 T .:'® Ref. Symbols: 2C 3D
/ o
Oapccss Root{ 2 1332101 )} Ep m 174200. MeV
012100022 Weight{ -1 001000 -1} Theo. m 175 990.
2 Height- 14 Exp. t ?'s
Bi nary { 0 0 1 1 1 0 1 0 }
1 1 1 1 1 1 1 1
E8{ -2 3 2 2 2 3 2 -3 }
Physics -+ L 0 . L ! 1 s
y{ ? 2 vz 2 2V3 Vz 5 }
2
|6 1,+0]
Bit NKS CA Pascal ES8 o

-6-4-20 2 4 6 T
Fl i pped
Cctonion triads-fPi =22 Sign mask=1 Hex=71 R fp_sm:6
{{1, 6, 2}, {1, 3, 5}, {1, 4, 7},
{2, 3, 7}, {2, 5, 4}, {3, 6, 4}, {5, 7, 6}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fanc cube 01 1 2 3 4 5 6
1 -1 -6 5 7 -3 2
@ 2 6 -1 7 -5 4 -1
3 -5 -7 -1 -6 1 4
Ty 4 -7 5 6 -1 -2 -3
Q C? 5 3 -4 -1 2 -1 -7
| ® 6 -2 1 -4 3 7 -1
S 7 4 3 -2 -1 -6 5
@ ‘Q @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =21 Sign nmask=1 Hex=71 R fp_sm=6 Fl atten
{{1, 6, 2}, {1, 3, 53}, {1, 4, 7},
(2, 3, 4}, {2, 7, 5}, {3, 7, 6}, {4, 6, 5}}
Coxeter (Cyan)
Fano plane Fanc cube 01 1 2 3 4 5 6
1 -1 -6 5 7 -3 2
@ 2 6 -1 4 -3 -7 -1
3 -5-4 -1 2 1 -7
1 4 -7 3 -2 -1 -6 5
g @ 5 3 7 -1 6 -1 -4
| ® J 6 -2 1 7 -5 4 -1
: 7 4 -5 -6 -1 2 3

mul tiplication table

.
Y

e

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

7
4

ed triad/mask bits

{1, 6, 2, 3, 5, 4, 7}
(1, 0, 0, 0, 1, 1, 1}
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3 3 .
224 2, ‘ Ref . Synbol s: 2I:. 3D .
0apcessgg Root{ -2 0 -1 -1 -1 -1 0 -1} Exp. m 4200. MeV
000100011, Wight{ 1 -1 0 0 0 0 -1 1 Theo. m 3270. 13
Height= 7 Exp. t ?s
Bi nary{ 1 1 1 1 0 1 0 1 )
1 1 1 1 1 1 1 1
B8 2 2 2 2 ) 2 ~2 2 !
. 1 1 1 1 1 1 1
Phy{SI cs > > 0 = -5 = > = }
2 2
Bit NKS CA Pascal ES8 | |¥s,0,20|
I g * -101 —
—— 38Gr [Kr 1552 : i
== ’ |
— -2 .
— _4 -1 t o
4-20 2 4 g
Fl i pped
Cctonion triads-fPi =22 Sign mask=1 Hex=09 R fp_sm:6 Flattened triad/mask bits
{{1, 6, 2}, {1, 3, 5}, {1, 4, 7}, {1, 2, 6, 3, 5, 4, 7}
(2, 7, 3}, {2, 4, 5}, {3, 4, 6}, {5, 6, 7}} {1, 0, 0, 1, 0, 0O, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -6 5 7 -3 2 -4
(;D 2 6 -1 -7 5 -4 -1 3
3 -5 7 -1 6 1 -4 -2
o 4 -7 -5 -6 -1 2 3 1
@l @ 5 3 4 -1 -2 -1 7 -6
\ ® 6 -2 1 4 -3 -7 -1 5
\Q/ 7 4 -3 2 -1 6 -5 -1
@ @ mul tiplication table

Not Fli pped
Cctonion triads-fPi =21 Sign mask=1 Hex=09 R fp_sm:6
{{1, 6, 2}, {1, 3, 5}, {1, 4, 7}
(2, 4, 3}, {2, 5, 7}, {3, 6, 7}, {4, 5, 6}}
Coxeter (Cyan)

Fano plane Fano cube 0-1 1 2 3

1 -1 -6 5

@ 2 6 -1 -4

3 -5 4 -1

Ty 4 -7 -3 2

g @ 5 3 -7 -1

® { 6 -2 1 -7

7 4 5 6

4
7
3

-2

-1

-6
5

-1

Flattened triad/mask bits

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

5 6 7

-3 2 -4

7 -1 -5

1 7 -6

6 -5 1

-1 4 2

-4 -1 3

-2 -3 -1

mul tiplication table
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153 b .23 Ref. Synbols: 2C 3D
T g

Dancoss Root{ -1 -1 -2 -1 -1 -1 0 -1} Exp. m 4200. MeV
PECSSIY  \might{ 1 -1 0 1 -1 1 -1 0 } Theo. m 3270. 13
000100111z \ight- 9 Exp. © 2 s
Bi nary 0 0 1 1 0 1 0 1 }
1 1 1 1 1 1 1 1
E8{ -2 -2 2 2 3 2 -3 2 }
. 1 1 1 1 1 1 1
ystes tz ° z i s T ¥ :

{

Bit NKS CA Pascal E8

==

52Te [Kr 15524d105p*

—G-4-20 2 4 6

FI i pped
Cctonion triads-fPi =22 Sign mask=2 Hex=17 R fp_sm:6 Flattened triad/mask bits
{{1, 6, 2}, {1, 5, 3}, {1, 7, 4}, {1, 2, 6, 5, 3, 7, 4}
{2, 3, 7}, {2, 5, 4}, {3, 4, 6}, {5 6, 7}} {1, 1, 1, 0, 1, 0, O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

~NOoO o~ WwN

Not Fli pped
Cctonion triads-fPi =21 Si agn mask=2 Hex=17 R fp_sm:6 Fl attened triad/mask bits
({1, 6, 2}, {1, 5, 3}, {1, 7, 4}, {1, 6, 2,5, 3,7, 4}
{2, 3, 4}, {2, 7, 5}, {3, 6, 7}, {4, 5, 6}} {1, 1, 1, 0, 1, 0, 0}
Coxeter (Cyan)
Fano plane Fano cube o1 1 2 3 4 5 6 7

1 -1 -6 -5 -7 3 2
6 -1 4 -3 -7 -1 5
5 -4 -1 2 -1 7 -6
7 3 -2 -1 6 -5 -1
-3 7 1 -6 -1 4 -2
-2 1 -7 5 -4 -1 3
-4 -5 6 1 2 -3 -1
mul tiplication table

IN

&

o9

~No ok wdN
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221 T .* % Ref. Synbols: 2C 3D
g R Y <> 0

0apccss Root { 2 2432 1 01 Exp. m 174200. MeV
PCCSSYY  veight{ -1 0 0 01 -1 0 0 } Theo. m  175990.
orttoorir, /o3t o neo. 59
Bi nary { 1 1 1 1 1 0 1 0 }
1 1 1 1 1 1 1 1
=81 2 2 2 2 2 T2 2 -3 }
. 1 1 1 1 1 1 1
e g ° T v w w !
2 2
Wrsa|”  [Ws3xl

Bit NKS CA Pascal E8

5
92U[Rn]7s25f 36d? .
-5

a=tla— a=la—

_q-an3t

-2 T
_________ -4_4_20 o
2y
FI i pped
Cctonion triads-fPi =22 Sign nmask=2 Hex=6F R fp_sm6 Fl attened triad/mask bits
({1, 6, 2}, {1, 5, 3}, {1, 7, 4}, {1, 2, 6,5, 3,7, 4}
{2, 7, 3}, {2, 4, 5}, {3, 6, 4}, {5, 7, 6}} {1, 1,1, 1,0, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

N

(&

Yo%
CD \\Q../ ®

~No o, wN

Not Fli pped
Cctonion triads-fPi =21 Sign mask=2 Hex=6F R fp_sm:6 Flattened triad/mask bits
{{1, 6, 2}, {1, 5, 3}, {1, 7, 4}, {1, 6, 2, 5, 3, 7, 4}
{2, 4, 3}, {2, 5, 7}, {3, 7, 6}, {4, 6, 5}} {1, 1, 1, 1, 0, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

~NOoO o~ WwN
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, .
120 T ° Ref. Symbols: 2:’
9m
Dancess Root{ 2 1 3 2
012101022 veight{ -10 1 -1
2 Height- 13

Bi nary { 1 0 0

1 1 1

E8{ 2 "2 2

. 1 1 1
Physi cs > -5 "

{

Bit NKS CA Pascal E8

FI i pped

Cctonion triads-fPi =22 Sign mask=3 Hex=5C R fp_sm:6

10 1 ) Exp. m 174200. MeV
00 -1 Theo. m 175990.
Exp. t ?s
1 1 0 1 0 )
1 1 1 1 1
2 2 ) 2 ) }
0 1 __1 1 _ 1 )
2 23 V2 6
2 2
W5z e0l” W20

2 —

Flattened triad/mask bits

{{1, 2, 6}, {1, 3, 5}, {1, 7, 4}, {1, 6, 2, 3, 5, 7, 4}
(2, 7, 3}, {2, 5, 4}, (3, 4, 6}, {5, 7, 6}} (0, 0, 1, 1, 1, 0, 1}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 6 5 -7 -3 -2 4
@ 2 -6 -1 -7 -5 4 1 3
3 -5 7 -16 1 -4 -2
Y 4 7 5 -6 -1 -2 3 -1
@l C‘:i) 5 3 -4 -1 2 -1 -7 6
® 6 2 -1 4 -3 7 -1 -5
7 -4 -3 2 1 -6 5 -1

Not Fli pped

Cctonion triads-fPi =21 Sign mask=3 Hex=5C R fp_sm6

mul tiplication table

Flattened triad/mask bits

({1, 2, 63, (1, 3, 5}, (1, 7, 4}, (1, 2, 6, 3, 5, 7, 4}
(2, 4, 3}, (2,7, 5}, {3, 6, 7}, {4, 6, 5}} (0,0 1,1, 1,0, 1}
Coxet er (Q/am

Fano plane Fano cukbe 0-1 1 2 3 4 5 6 7
1 16 5 -7 -3 -2 4
@ 2 6 -1 -4 3 -7 1 5
3 54 1 -2 1 7 -6
5 4 7 -3 2 1 -6 5 -1
(;5 @ 5 3 7 -16 -1 -4 -2
\ @ J 6 2 -1 -7 -5 4 -1 3
' 7 4 56 1 2 -3 -1

mul tiplication table
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o
3
-

143 b .* Ref. Synbols: 2|:D 3D g

Oapccss Root{ -2 -1 -3 -2 -1-10-11} Ep m 4200. NeV
0081010?2 Wight{ 1 -1 1 0 -1 0 0 1 } Theo. m 3270. 13
2 Height- 12 Exp. t ?'s
Bi nary { 0 1 0 1 0 1 0 1 )
1 1 1 1 1 1 1 1
E8{ -2 2 “3 2 3 2 -3 2 }
Physi cs 1 L 1 0 1 1 1 1
)1 ? ? 2 2 23 V2 NG }
2 2
+
Bit NKS CA Pascal ES | |¢(5,2,_D|
6
o — 4
—— 3Ta [Xe]6s24f 14503 2
—— 0
—rr— -2
—r -4
!I _ﬁ ..............................
-6-4-20 2 4 6
Fl i pped
Cctonion triads-fPi =22 Sign mask=3 Hex=24 R fp_sm:6 Flattened triad/mask bits
(1, 2, 63, {1, 3, 53, {1, 7, 43, (1,6, 2 3,5, 7, 4
{2! 3! 7}! {2, 4. 5}1 {3, 6, 4}, {5, 6, 7}} {0’ O’ 1’ 0’ 0’ 1’ 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

1 -1 6 5 -7 -3 -2 4
2 -6 -1 7 5 -4 1 -3
3 -5 -7-1-6 1 4 2
4 7 -5 6 -1 2 -3 -1
5 3 4 -1 -2 -1 7 -6
6 2 -1 -4 3 -7 -1 5
7 -4 3 -2 1 6 -5 -1
mul tiplication table

Not Fli pped
Cctonion triads-fPi =21 Si agn mask=3 Hex=24 R fp_sm:6 Fl attened triad/mask bits
({1, 2, 63, {1, 3, 5}, {1, 7, 4}, {1, 2, 6, 3,5 7, 4}
{2, 3, 4y, {2, 5, 7}, {3, 7, 6}, {4, 5, 6}} {0, 0, 1, 0, 0, 1, 0}

Coxeter (Cyan)
Fano plane Fano cube o1 1 2 3 4 5 6 7

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

-6 -1 4 -3 7 1 -5

N 5 4 -1 2 1 -7 6
T

ey

7 3 -2 -1 6 -5 -1
3 -7 -1 -6 -1 4 2
2 -1 7 5 -4 -1 -3
-4 5 -6 1 -2 3 -1
mul tiplication table

~No ok wdN
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123 b .° Ref. mbol s: 2C 3D
Syeolst 207 *° P

Dancess Root{ -1 -1 -2 -2 -1 -1 0 -1} Exp. m 4200. MeV
PECSSIY  \might{ 1 -1 1 -1 0 1 -1 0 } Theo. m 3270. 13
000101111z i ghe - 10 Exp. © ?2's
Bi nary 1 0 0 1 0 1 0 1 }
1 1 1 1 1 1 1 1
E8{ 2 "2 2 2 2 2 2 2 J
. 1 1 1 1 1 1 1
Prystes 3 2 7 ° B :

Bit NKS CA Pascal E8

58Ce [Xe]6s24f 15d?

4

Fl i pped
Cctonion triads-fPi =22 Sign mask=4 Hex=3A R fp_sm:6 Flattened triad/mask bits
{{1, 2, 6}, {1, 5, 3}, {1, 4, 73, {1, 6, 2, 5, 3, 4, 7}
(2, 7, 3}, {2, 5, 4}, {3, 6, 4}, {5, 6, 7}} {0, 1, 0, 1, 1, 1, O}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

1 -1 6 -5 7 3 -2 -4
2 -6 -1 -7 -5 4 1 3
3 5 7 -1 -6 -1 4 -2
4 -7 5 6 -1 -2 -3 1
5 -3 -4 1 2 -1 7 -6
6 2 -1 -4 3 -7 -1 5
7 4 -3 2 -1 6 -5 -1
mul tiplication table

Not Fli pped
Cctonion triads-fPi =21 Sign mask=4 Hex=3A R fp_sm:6 Flattened triad/mask bits
{{1, 2, 6}, {1, 5, 3}, {1, 4, 7}, {1, 2, 6, 5, 3, 4, 7}
{2, 4, 3}, {2, 7, 5}, {3, 7, 6}, {4, 5, 6}} {0, 1, 0, 1, 1, 1, 0}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

~No o~ wN




, ,
140 T .°® Ref. Synmbols: 2C 3D
fo e omas xd) © g
0aDCCSS Root{ 1 1222 1 01} Exp. m
012101122 Wight{ -1 0100 -110 }
2 Height- 11
Bi nary { 0 1 0 1
1 1 1 1
E8{ 2 2 2 2
. 1 1 1

Ph);SICS -5 > v 0
Bit NKS CA Pascal E8

I E o1 e 65201 75

Fl i pped
Cctonion triads-fPi =22 Sign mask=4 Hex=42 R fp_sm6
{{1, 2, 6}, {1, 5, 3}, {1, 4, 7},
{2, 3, 7}, {2, 4, 5}, {3, 4, 6}, {5, 7, 6}}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cukbe 0O-1 1 2 3

1 -1 6 -5

@ 2 -6 -1 7

3 5 -7 -1

Ty 4 -7 -5 -6

@l C:i) 5 -3 4 1

@ @/ 7 4 3 -2

Not Fli pped
Cctonion triads-fPi =21 Sign mask=4 Hex=42 R fp_sm:6
({1, 2, 6}, {1, 5, 33, {1, 4, 73,
(2, 3, 4}, {2, 5, 7}, {3, 6, 7}, {4, 6, 5}}
Coxeter (Cyan)

Fano plane Fano cube 01 1 2 3

1 -1 6 -5

@ 2 -6 -1 4

3 5 -4 -1

o 4 -7 3 -2

g @ 5 -3 -7 1

| @ J 6 2 -1 -7

: 7 4 5 6

Fano.nb | 177

174200. MeV

4

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

-7
1
5

-6

mul tiplication table

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

4
-5
2 -1 -6
1 -6
6 -1
5 4
-1 -2

N

mul tiplication table
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172 x33. °* Ref. Synbols: 2C 3D
moL e
Dapccss Root{ 0 0111 1 O
018110038 Weight{ -1 1001 -10

2 Height= 5
Bi nary { 1 1 1 0
E8{ 0 0 0 0
Physi cs 0 0 0 0
{
Bit NKS CA Pascal E8 |
A
240 [Ar]4s13d5 3
-2
-4
FI i pped
Cctonion triads-fPi =23 Sign mask=1 Hex=7E L fp_sm2
({1, 2, 6}, {1, 7, 3}, {1, 5, 4},
(2, 4, 33}, {2, 7, 5}, {3, 6, 5},

Hof f manSi ngl et on

Not Fli pped

Cctonion triads-fPi =24 Sign nmask=1 Hex=7D L fp_sm:3
{1, 3, 73,
{2, 7, 43,

{{1, 6, 23},
{2, 5, 3},

Fano plane

@

Po?
@ \@../ @

Fano cube

Coxeter (Cyan)

Fano cube

{1, 5, 4},
{3, 6, 4},

ek

{4, 7, 61}
(Yel | ow)

01 1 2 3 4 5 6

1

~No o wN

-1 6 -7 -5 4 -2
-6 -1 -4 3 -7 1
7 4 -1 -2 -6 5
5 -3 2 -1 -1 -7
-4 7 6 1 -1 -3
2 -1 -5 7 3 -1
-3 -5 1 -6 2 4
mul tiplication table

{5, 7, 6}}

01 1 2 3 4 5 6
1 -1 -6 7 -5 4 2
2 6 -1 -5 -7 3 -1
3 -7 5 -1 -6 -2 4
4 5 7 6 -1 -1 -3
5 -4 -3 2 1 -1 -7
6 -2 1 -4 3 7 -1
7 3 -4 -1 2 -6 5

mul tiplication table

o} Bp.om 1. x107'% Mev
3rg
-1 3 Theo. m oVoer G2 ega
Exp. t ?s
0 1 0 1
1 0 0 -1
1 Lt 0 2
\/? 3
g, P
W3 +1| W32 +1]

Flattened triad/mask bits
{1, 6, 2, 7, 3, 5, 4}
{0, 1, 1,11, 1, 1}

Flattened triad/mask bits
(1, 6, 2, 3, 7, 5, 4}
{1, 0, 1, 1, 1, 1, 1}
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0 . .
217 es@ﬁ Ref . Synbol s: 2[. 3D ‘

by

oapccssgg  Fo°t( 1 1 2 1100 0 BPM 1. 10718 eV
) -
001110000, ¢ 92“ 0-11-110-107} Theo. m S
Hei ght= 7 - sl
Binary{ 0 0 1 1 0 1 1 1 }
=5 ! 0 1 0 0 0 0 }
Physi cs 1 0 1 1 o . }
Vo V2

{

Bit NKS CA Pascal E8

A=

2
|ﬁ'5’4,2,ﬂ| |I1|',r!4 7 .|.2|2

-6-4-20 2 4 6

FI i pped
Cctonion triads-fPi =23 Sign nmask=1 Hex=06 L fp_sm:2 Fl attened triad/mask bits
{{1, 2, 6}, {1, 7, 3}, {1, 5, 4}, (1, 6, 2, 7, 3, 5, 4}
{2, 3, 4}, {2, 5, 7}, {3, 5, 6}, {4, 6, 7}} {0, 1, 1, 0, 0, 0, 0O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 6 -7 -5 4 -2 3
@ 2 -6 -1 4 -3 7 1 -5
3 7 -4 -1 2 6 -5-1
Ty 4 5 3 -2 -1 -1 7 -6
@l G? 5 -4 -7 -6 1 -1 3 2
@ 6 2 -1 5 -7 -3 -1 4
7 -3 5 1 6 -2 -4 -1

mul tiplication table

Not Fli pped
Cctonion triads-fPi =24 Sign mask=1 Hex=05 L fp_sm3 Flattened triad/mask bits
{{1, 6, 2}, {1, 3, 7}, {1, 5, 43}, {1, 6, 2, 3, 7, 5, 4}
{2, 3, 5}, {2, 4, 7}, {3, 4, 6}, {5, 6, 7}} {1, 0, 1, 0, 0, 0, 0}
Coxeter (Cyan)
Fano plane Fano cukbe O-1 1 2 3 4 5 6 7

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

mul tiplication table

~No ok wN
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49 er3? Ref. Synbols: 2C .3D N
I O * @
DapCeSS Root{ 0 0 01 1 000 ; Bxpm
PECSSOY  \ight{ 0 -1 1 1 -1 0 0 0 } Theo. m
001110100, Hei ah 3
I ght = Exp. t
Bi nary { 1 0 0 1 1 0
E8{ -1 0 0 1 0 0
Physi cs -1 0 - L
( V2 V2
2 2
+
Bit NKS CA Pascal E8 |I+'5'3,|:I,i|:|| |¢!3’D’_D|
-3-2-10 12 3
FI i pped
Cctonion triads-fPi =23 Sign nmask=2 Hex=18 L fp_sm=2
({1, 2, 6}, {1, 3, 7}, {1, 4, 5},
{2, 4, 3}, {2, 7, 5}, {3, 5 6}, {4, 6, 7})
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4
-1 6 7 5
) 6 1 -4 3
-7 4 -1 -2
Y- -5 -3 2 -1
L@ ST s
& 2 15 -7
3 -5 -1 6

Not Fli pped

Cctonion triads-fPi =24 Sign mask=2 Hex=1B L fp_sm3

{{1, 6, 23}, {1, 7, 3}, {1, 4, 5},

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

Fano cube

{5, 6, 7}}

01 1 2 3

Fano plane
1 1 -6 -7
@ 2 6 -1 -5
3 7 5 -1
T 4 -5 7 -6
g @ 5 4 -3 2
| @ J 6 -2 1 4
: 7 -3 -4 1

mul tiplication

-1

-1

-3
2

1. x107%® Mev
21

eVper C2 Mega
?s
0 0 }
0 0 }
0 0 1

Flattened triad/mask bits

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

5 6 7

-4 -2 -3

-7 1 5

6 -5 1

1 7 -6

-1 3 -2

-3 -1 4

2 -4 -1

tabl e

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

107
-7 -1 5
6 -5

mul tiplication table
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169 X3® . °® Ref . Synmbols: 2C . 3D
m R <:] ‘b
-18
oapccsegg Root{ 4 3654322, Bpm 1. <107 Mev
. Oy
010110100, VI—EI g:if 310 0000000} Theo. m eVper C2 Mega
tght = Exp. <t ?s
Bi nary { 1 1 1 0 1 0 1 0 }
E8{ 0 0 0 0 0 1 1 0 )
Physi cs 0 0 0 0 0 2 0 _ ]2
ﬁ 5 o
2 2
g o+0” W00

Bit NKS CA Pascal E8

M ssing [Unknown] yhnM ssi ng [Unknown ]

FI i pped
Cctonion triads-fPi =23 Sign mask=2 Hex=60 L fp_sm:2
{{1, 2, 6}, {1, 3, 7}, {1, 4, 5},
{2, 3, 4}, {2, 5, 7}, {3, 6, 5}, {4, 7, 61}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fanc cukbe 0-1 1 2 3

1 -1 6 7

(::) 2 -6 -1 4

3 -7 -4 -1

o 4 -5 3 -2

{;;5- E:E} 5 4 -7 6

\ Ci) J 6 2 -1 -5

@ \@/ @ 7 3 5 -1

Not Fli pped
Cctonion triads-fPi =24 Sign mask=2 Hex=63 L fp_sm3
{{1, 6, 2}, {1, 7, 3}, {1, 4, 5},
{2, 3, 5}, {2, 4, 7}, {3, 6, 4}, {5, 7, 6}}
Coxeter (Cyan)

Fano plane Fano cukbe 0-1 1 2 3

1 -1 -6 -7

(::) 2 6 -1 5

3 7 -5 -1

Y- 4 -5 -7 6

{;;SP CiD 5 4 3 -2

| @ I 6 -2 1 -4

' 7 -3 4 1

@ \@..,/ ®

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

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

22—

_g-p0n24
prs->

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

1 -7
-1 -3
3 -1

-2 4

mul tiplication table

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

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

mul tiplication table
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73 B 0--1 Ref . nbol s: 2C . 3D
S L B

Dapeess Root{ 0 0 0 0 1000 3 BXPm
PECSSI9  \wight{ 0 -1 2 -1 000 0 j Theo. m
001111000, !
Hei ght = 2 Exp. <
Bi nary { 0 1 0 0 0 0
E8 ( 0 0 1 1
Physi cs 0 0 -2 0

{

2
2
Bit NKS CA Pascal ES V2,020 W2 0 +0]

FI i pped

Cctonion triads-fPi =23 Sign mask=3 Hex=2B L fp_sm2
{{1, 6, 2}, {1, 7, 33}, {1, 4, 5},
(2, 4, 3}, {2, 5, 7}, {3, 6, 5}, {4, 6, 7}}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube O-1 1 2 3 4

@ 1 -1 -6 -7 5

Yo%
@ \\Q../ ®

-5 -3 2 -1
4 -7 6 -1
-2 1 -5 -7
-3 5 1 6
mul tiplication
Not Fli pped
Cctonion triads-fPi =24 Sign mask=3 Hex=28 L fp_sm3
({1, 2, 6}, {1, 3, 7}, {1, 4, 5},
(2, 5, 3}, {2, 4, 7}, (3,6, 4), {5 6, 7}}
Coxeter (Cyan)

Fano plane Fanc cukbe 0-1 1 2 3 4

@ -1 6 7 5

Yo%
@ \@../ @

~No o wN

-5 -7 6 -1
4 -3 2 -1
2 -1 -4 3
3 4 -1 -2
mul tiplication

91187.6 MeV
0,
eVper C2 Mega
1. x10718 s
1 1 }
0 0 }
0 0 )

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

5 6 7
-4 2 3
7 -1 -5
-6 5 -1
1 7 -6
-1 -3 2
3 -1 4
-2 -4 -1
tabl e

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

5 6 7
-4 -2 -3
3 1 -4
-2 4 1
1 -3 2
-1 7 -6
-7 -1 5
6 -5 -1
tabl e



84 X3® .
mn L
Oapccssgg Root {
Wi ght {
010111000, Hei ght -
Bi nary { 0 0
E8{ 0 0
Physi cs 0 0

{

Bit NKS CA Pascal

=

E8

FI i pped

Cctonion triads-fPi =23 Sign mask=3 Hex=53 L fp_sm2

{{1, 6, 23, {1, 7, 3}, {1, 4, 5}, {1,
(2, 3, 4}, {2, 7, 5}, {3, 5, 6}, {4, 7, 6}} {1,
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -6 -7 5 -4 2 3
@ 2 6 -1 4 -3 -7 -1 5
3 7 -4 -1 2 6 -5 -1
Ty 4 -5 3 -2 -1 1 -7 6
@l @ 5 4 7 -6 -1 -1 3 -2
@ 6 21 5 7 314
\Q/ 7 -3-51 -6 2 4 -1
@ ® mul tiplication table

Not Fli pped

Cctonion triads-fPi =24 Sign mask=3 Hex=50 L fp_sm3

5 Ref. Symbols: . 3D ®

1 -1 -1-1-1-100 ; Bpm
1 -1 0 0 1 -11 -1} Theo. m
7 Exp. t
0 1 1 1 0
0 0 -1 0 0
0 0 -1 - 0
e
2
a3 +0]
—and

—6-4-20 2 4 & "oy

({1, 2, 6}, {1, 3, 7}, {1, 4, 5},
{2, 8, 5}, {2, 7, 4}, {3, 4, 6}, {5, 7, 6}}
Coxeter (Cyan)

Fanc plane Fano cube 01 1 2 3 4 5 6 7
1 -1 6 7 5 -4 -2 -3
@ 2 -6 -1 5 -7 -3 1 4
3 -7 -5 -16 2 -4 1
T 4 -5 7 -6 -1 1 3 -2
g @ 5 4 3 -2 -1 -1 -7 6
® r 6 2 -1 4 -3 7 -1 -5
7 3 -4 -1 2 -6 5 -1

mul tiplication table

Fano.nb | 183

1. x10718 Mev

Org

eVper C2 Mega

?s

0
-1

2
3

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

Flattened triad/mask bits
(1, 2, 6, 3, 7, 4, 5}
(0, 0, 0,0, 1, 0, 1}
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164 g'9 0 Ref. Synbols: 2C 3D
mn R . .
Dancess Root{ 3 2543 2 1 2 } Exp. m
0181111?)8 Wight{ 0 0001 -11 -1} Theo.
2 Height-= 23 Exp. t
Bi nary { 1 1 1 1 1
E8{ 0 0 0 0 0
Physi cs 0 0 0 0 0
{
2
62,41

Bit NKS CA Pascal

E8

FI i pped
Cctonion triads-fPi =23 Sign mask=4 Hex=4D L fp_sm:2
{{1, 6, 2}, {1, 3, 7}, {1, 5, 4},
(2, 4, 3}, {2, 5, 7}, {3, 5, 6}, {4, 7, 6}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2
1 -1 -6
@ 2 6 -1
3 -7 4
o 4 5 -3
@l @ 5 -4 -7
Sy o 21
7 3 5

Not Fli pped

Cctonion triads-fPi =24 Sign mask=4 Hex=4E L fp_sm3

{{1, 2, 63,
{2, 5, 3},

Fano plane

llle [Rn ] 7315]( l46d10 .

2 —

{1, 7, 33}, {1, 5, 4},
{2, 4, 7}, {3, 4, 6}, {5 7, 6}}
Coxeter (Cyan)
Fano cube 01 1 2
1 -1 6
2 -6 -1
3 7 5
4 5 -7
5 -4 -3
6 2 -1
7 -3 4

-1

3
-7

4
1

1. x10718 Mmev
2.9674 x 10718
?s
0 0 }
1 -1 }
1 _ |8 }
ﬁ 2
2
| 2.+1]

-6

mul tiplication

-3
-2

A=

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

5 6 7
4 2 -3
7 -1 -5
6 -5 1
-1 -7 6
-1 3 2
-3 -1 -4
-2 4 -1
tabl e

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

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

mul tiplication table
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219 wo Ref . nbol s: 2C . 3D
L B

Oapccss Rot{ 011 00000 &P M 8?403. MeV
l111100, ViGN 000 -11-101 ) Theo m VAT
0011111002 o W0 o . -
i ght = oo, - P
Bi nary { 0 0 0 1 1 1 . ) :
e ! ! 0 0 0 0 0 0 }
Physi cs 1 1 0 0 0 0 0 0 }

{

7
W3 1 +1] a1 41

Bit NKS CA Pascal E8 .1,

A\ﬁfﬁ)k 13AI [Ne]3s23p? :
0

Fl i pped
Cctonion triads-fPi =23 Sign mask=4 Hex=35 L fp_sm:2 Flattened triad/mask bits
{{1, 6, 2}, {1, 3, 7}, {1, 5, 4}, {1, 2, 6, 3, 7, 5, 4}
{2, 38, 4y, {2, 7, 5}, {3, 6, 5}, {4, 6, 7}} {1, 0, 1, 0, 1, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

2 6 -1 4 -3 -7 -1 5
3 -7 -4 -1 2 -6 5 1
Yo 4 5 3 -2 -1 -1 7 -6
QD’ C? 5 -4 7 6 1 -1 -3 -2
® 6 -2 1 -5 -7 3 -1 4
5 S 7 3 -5 -1 6 2 -4 -1
(:D ‘Q @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =24 Sign mask=4 Hex=36 L fp_sm3 Flattened triad/mask bits
({1, 2, 63, {1, 7, 3}, {1, 5, 4}, {1, 2,6, 7, 3, 5 4}
{2, 3,5}, {2, 7, 4}, {3, 6, 4}, {5, 6, 7}} {0, 1, 1,0 1,1, 0}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

1 -1 6 -7 -5 4 -2 3
-6 -1 5 -7 -3 1 4
7 -5 -1 -6 2 4 -1
5 7 6 -1 -1 -3 -2
-4 3 -2 1 -1 7 -6
2 -1 -4 3 -7 -1 5
-3 -4 1 2 6 -5-1
mul tiplication table

~No o, wN
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40 es@? Ref. nmbol s: 2C A

S s g
Dapccss Root { -1 -1 -2

012110088 veight{ 0 1 -1 1

2 Height= 7

Bi nary { 1 1 0
E8{ -1 0 0
Physi cs -1 0 L
V2o

{

Bit NKS CA Pascal

E8

==

10003} BEpm
-1 010 ) Theo. m
Exp. t©
0 1 0
-1 0 0
_r 0
NS
2
s 2 43|

—G-4-20 2 4 6

Fl i pped
Cctonion triads-fPi =24 Sign mask=1 Hex=7A L fp_sm3
{{1, 2, 6}, {1, 7, 3}, {1, 4, 5},
{2, 5, 3}, {2, 7, 4}, {3, 6, 4}, {5, 7, 6}}
Coxeter (Cyan)
Fano plane Fano cukbe 0O-1 1 2 3 4
1 -1 6 -7 5
@ 2 -6 -1 -5 -7
3 7 5 -1 -6
1 4 -5 7 6 -1
QD’ G? 5 4 -3 2 -1
@ 6 2 -1 -4 3
7 -3 -4 1 2

Not Fli pped
Cctonion triads-fPi =23 Sign mask=1 Hex=79 L fp_sm2
{{1, 6, 2}, {1, 3, 7}, {1, 4, 5},
(2, 4, 3}, {2, 7, 5}, {3, 6, 5}, {4, 7, 6}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fane cube 01 1 2 3 4
1 -1 -6 7 5
@ 2 6 -1 -4 3
3 -7 4 -1 -2
Ty 4 -5 -3 2 -1
g @ 5 4 7 6 -1
® { 6 -2 1 -5 7
7 3 -5 -1 -6

mul tiplication

1. x10718 mev
1,
eVper C2 Mega
?s
0 0 1
0 0 )
0 0 }

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

-6 5
tabl e

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

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

mul tiplication table
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1 . °
85 x33., °® Ref. Symbols: 2C 3D
ol Y [ B

my
-18
Oapccssgg Root{ 0 0 -1 -1-1-100 ) Bp. m 1. x10°8 Mev
000110000, ﬁ! QEIE é 10 0 -1 1 01 3} Theo. m G-I
' - EXp T ?2 s

Bi nary { 0 0 0 1 1 0 1 0 :

E8{ 0 0 0 0 -1 0 0 1 }
Physi cs 0 0 0 0 1 1 0 2
’ V3 3 }

(
7
Uaga1t Wl

aHa—

Bit NKS CA Pascal E8

]
-2
-+
-4-20 2 4
FI i pped
Cctonion triads-fPi =24 Sign mask=1 Hex=02 L fp_sm3 Flattened triad/mask bits
{{1, 2, 6}, {1, 7, 3}, {1, 4, 5}, {1, 6, 2, 7, 3, 4, 5}
{2, 3, 5}, {2, 4, 7}, {3, 4, 6}, {5 6, 7}} {0, 1, 0, 0, 0, 0, 0}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7
1 -1 6 -7 5 -4 -2 3
@ -6 -1 5 7 -3 1 -4
7 -5 -1 6 2 -4 -1

-5 -7 -6 -1 1 3 2
4 3 -2 -1 -1 7 -6
2 -1 4 -3 -7 -1 5
-3 4 1 -2 6 -5 -1
mul tiplication table

P9

~No o~ wN

Not Fli pped
Cctonion triads-fPi =23 Sign mask=1 Hex=01 L fp_sm:2 Flattened triad/mask bits
{{1, 6, 2}, {1, 3, 7}, {1, 4, 5}, {1, 6, 2, 3, 7, 4, 5}
{2, 3, 4}, {2, 5, 7}, {3, 5, 6}, {4 6, 7}} {1, 0, 0,0, 0,0, 0}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3 4 5 6 7

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

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

-7 -4 -1 2 6 -5 1
-5 3 -2 -1 1 7 -6
4 -7 -6 -1 -1 3 2
-2 1 5 -7 -3 -1 4
3 5 -1 6 -2 -4 -1
mul tiplication table

o9

~No o wdN




188 | Fano.nb

88 x3&. ° Ref. Synbols: 2C 3D \
n R O [
-18
oapecssgg Root{ -4 -3 -6 -5 -4 -3 -2 -2 ; Bp.m 1. <1077 MV
. ~ 1rg
000110100, [ 9L 10000000 Theo. m oo Wega
tght = Exp. t© ?s
Bi nary { 0 0 0 1 0 1 0 1 1
E8{ 0 0 0 0 0 1 1 0 }
. 2 2
Phy{sncs 0 0 0 0 0 7% 0 3 }
2 2
+
Bit NKS CA Pascal E8 [¥3,0,20] 8,020

M ssing [Unknown] yhnM ssi ng [Unknown ] .

Fl i pped
Cctonion triads-fPi =24 Sign mask=2 Hex=1C L fp_sm3
{1, 2, 6}, {1, 3, 7}, {1, 5, 4},
{2, 5, 3}, {2, 7, 4}, (3, 4, 6}, {5, 6, 7}}
Coxeter (Cyan)

Fano plane Fanc cukbe 0-1 1 2 3

1 -1 6 7

@ 2 -6 -1 -5

3 -7 5 -1

Ty 4 5 7 -6

@l @ 5 -4 -3 2

! ® / 6 2 -1 4

@ .\®__,/’l @ 7 3 -4 -1

Not Fli pped
Cctonion triads-fPi =23 Sign mask=2 Hex=1F L fp_sm2
{{1, 6, 2}, {1, 7, 3}, {1, 5, 4},
{2, 4, 3}, {2, 7, 5}, {3, 5, 6}, {4, 6, 7}}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 0,1 1 2 3

1 -1 -6 -7

@ 2 6 -1 -4

3 7 4 -1

T 4 5 -3 2

g @ 5 -4 7 -6

| @ I 6 -2 1 5

: 7 -3 -5 1

@ \@..,/ ®

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

-7
6

_g-p0n24

_-‘LQD b

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

-2
-1
-1
-7
6

1
-5

mul tiplication table

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

1
-5
;
3
1
-4

2

mul tiplication table
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208 &3° Ref. Symbols: 2C,~ 3D
b R a ®
bapccssgg Root{ 00 0 -1 -1000 } FBExp.m 1. x107*% Mev
. OZ
011110100, Vb!g:t{ 01 -1 -1 1 000 Theo. m Vper G2 Vega
Hei ght = 3 Exp. T ?s
Bi nary { 0 1 1 0 0 1 1 1 1
E8 1 0 0 -1 0 0 0 0 }
Physi cs 1 L —— 0 0 0 }
( vz vz
2
3,0, +0]

a-la—

Bit NKS CA Pascal E8

7
W3 0 +0]

-3-3-10 12 3

Fl i pped
Cctonion triads-fPi =24 Sign mask=2 Hex=64 L fp_sm3
{{1, 2, 6}, {1, 3, 7}, {1, 5, 4},
{2, 3, 5}, {2, 4, 7}, {3, 6, 4}, {5, 7, 6}}
Coxeter (Cyan)

Fanc plane Fano cube 01 1 2 3

1 -1 6 7

CED 2 -6 -1 5

3 -7 -5 -1

o 4 5 -7 6

¢ @ A

\ (ﬁ) | 6 2 -1 -4

@ .\®__,/) @ 7 3 4 -1

Not Fli pped
Cctonion triads-fPi =23 Sign nmask=2 Hex=67 L fp_sm=2
({1, 6, 2}, {1, 7, 3}, {1, 5, 4},
(2, 3, 4}, {2, 5, 7}, {3, 6, 5}, {4, 7, 6}}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 0-1 1 2 3

1 -1 -6 -7

CED 2 6 -1 4

3 7 -4 -1

Ty 4 5 3 -2

{;;5F CiD 5 -4 -7 6

@ r 6 -2 1 -5

7 -3 5 1

a-la—

Flattened triad/mask bits

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

4 5 6 7

-5 4 -2 -3

7 -3 1 -4

-6 2 4 1

-1 -1 -3 2

1 -1 -7 6

3 7 -1 -5

-2 -6 5 -1

mul tiplication table

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

-3 7
2 -6
-1 -1
1 -1
7 3
-6 -2

-1
5
-7
-3
-1
4

mul tiplication table
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1

173  x33 . ° Ref. Synbols: 2C 3D
L > [ N

M
-18
Dapcessqg Root{ 1 111 1 1 0 0 ) Exp. m 1. x107*° MeVv
i _ _ _ _ 0w
000111000, ﬁl 92: E 71 100 -11-11} Theo. m eVper C2 Mega
Hont= Exp. t ?s
Bi nary { 1 1 1 0 0 0 1 1 1
E8{ 0 0 0 0 1 0 0 1 1
. 1 2
PhﬁSICS 0 0 0 0 1 N 0 3 }
W42, 20]*
Bit NKS CA Pascal E8 2da T
—and
“INb [Kr ] a |

-6-4-20 2 4 6

Fl i pped
Cctonion triads-fPi =24 Sign mask=3 Hex=2F L fp_sm3 Fl attened triad/mask bits
{{1, 6, 2}, {1, 7, 3}, {1, 5, 4}, (1, 2, 6, 7, 3, 5, 4}
{2, 5, 3}, {2, 4, 7}, {3, 6, 4}, {5, 6, 7}} {1, 1, 1, 1, 0, 1, O}
Coxeter (Cyan)

Fano plane Fane cube 01 1 2 3 4 5 6 7

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

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

7 5 -1 -6 -2 4 -1
5 -7 6 -1 -1 -3 2
-4 -3 2 1 -1 7 -6
-2 1 -4 3 -7 -1 5
-3 4 1 -2 6 -5 -1
mul tiplication table

~NOoO o~ WN

Not Fli pped
Cctonion triads-fPi =23 Sign nmask=3 Hex=2C L fp_sm=2 Fl attened triad/mask bits
{1, 2, 6}, {1, 3, 7}, {1, 5, 4}, {1, 2, 6, 3, 7, 5, 4}
{2, 4,3}, {2, 5, 7}, {3, 6, 5}, {4, 6, 7}} {0, 0,1, 1,0, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

-6 -1 -4 3 7 1 -5
-7 4 -1 -2 -6 5 1
5 -3 2 -1 -1 7 -6
-4 -7 6 1 -1 -3 2
2 -1 -5 -7 3 -1 4
3 5 -1 6 -2 -4 -1
mul tiplication table

@

Fo3
o o ®




184 BOo1 Ref . nbol s: 2C A 3D
> e« e

Fano.nb | 191

bapccssgg Root{ 00 0 0 -1000} Exp. m 91%?7-6 Mev
Wight{ 01 -2 1 0 000 ; Theo. m Vper &2 Veoa
011111000, Hei ght = 2 P g N
Exp. t© 1. x10 S
Bi nary { 1 0 1 1 1 1 0 0 }
E8{ 0 1 -1 0 0 0 }
Physi cs 0 V2 0 0 0 }
{
Wr2,0,0]° 2
Bit NKS CA Pascal ES8 P . |I1£!2,El,il:||

FI i pped

Cctonion triads-fPi =24 Sign nmask=3 Hex=57 L fp_sm=3

{{1, 6, 2},
{2, 3, 5}

Fano plane

@

Yo ?
C:) \xﬁgbg/ C:D

Not Fli pped

Cctonion triads-fPi =23 Sign mask=3 Hex=54 L fp_sm2

{{1, 2, 63,
{2, 3, 43,

Hof f manSi ngl et on

Fano plane

@

Po?
C:) \xﬁgbg/ EEQ

{1, 7, 33,
{2, 7, 43,
Coxet er

{1, 5, 43,
{3, 4, 6}
(Cyan)

Fano cube

{1, 3, 7},
{2, 7, 5},

{1, 5, 4},
{3, 5, 6}

Fano cube

{5, 7, 6}}

01 1 2 3

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

Flattened triad/mask bits

-1
1 -1
-3 7
2 -6

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

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

mul tiplication table

{4, 7, 6}}

(Yel | ow)

01 1 2 3

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

Flattened triad/mask bits

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

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

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

mul tiplication table
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38 WS¢ Ref. Synbols: 2[3. .3D .

bm R
Oapccss Root{ O -1 -1 0 0 00 O Exp. m 08424‘117?33 vy

: 99 weight{ 0 0 0 1 -1 10 -1 Theo. m 0. 494763
011111100, . ' . : )

Hont = Exp. t 1. x107°18 g

Bi nary { 1 1 1 0 0 0 o 0 :

=81 -1 -1 0 0 0 0 0 0 }
Physi cs -1 -1 0 0 0 0 o o |

{

2 2
Bit NKS CA Pascal E8 V31,1 W31 +1]

Fl i pped
Cctonion triads-fPi =24 Sign mask=4 Hex=49 L fp_sm3 Fl attened triad/mask bits
({1, 6, 23}, (1, 3, 7}, {1, 4, 5}, (1, 2, 6, 3, 7, 4, 5}
{2, 5, 3}, {2, 4, 7}, {3, 4, 6}, {5, 7, 6}} {4, 0, 0, 1, 0, 0, 1}
Coxeter (Cyan)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 -6 7 5 -4 2 -3
@ 2 6 -1 -5 7 3 -1 -4
3 -7 5 -1 6 -2 -4 1
1 4 -5 -7 -6 -1 1 3 2
QD’ C? 5 4 -3 2 -1 -1 -7 6
® 6 -2 1 4 -3 7 -1 -5
5 S 7 3 4 -1 -2 -6 5 -1
@ ‘Q @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =23 Sign mask=4 Hex=4A L fp_sm2 Flattened triad/mask bits
({1, 2, 63}, (1, 7, 3}, {1, 4, 5}, (1, 2, 6, 7, 3, 4, 5}
{2, 4, 3}, {2, 5 7}, {3, 5 6}, {4, 7, 6}} {0, 1, 0,1, 0, 0, 1}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fane cube 01 1 2 3 4 5 6 7

1 -1 6 -7 5 -4 -2 3
-6 -1 -4 3 7 1 -5
7 4 -1 -2 6 -5 -1
-5 -3 2 -11 -7 6
4 -7 -6 -1 -1 3 2
2 -1 5 7 -3 -1 -4
-3 5 1 -6 -2 4 -1
mul tiplication table

~No ok, wbN
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93 rg 50 Ref, mbol s: 2C 3D
o > ® "0

M
Root{ -3 -2 -5 -4 -3 -2 -1 -2} Exp. m 1. x107%® Mev
Oapccssgg . 18
Vight{ 0 0 0 O -1 1 -1 1 } Theo. m 2.9674 x 10
000111100, .
Hei ght = 23 Exp. t ?s
Bi nary { 0 0 0 0 0 1 1 1 1
E8{ 0 0 0 0 0 0 -1 1 }
Physi cs 0 0 0 0 0 0 - 3
y T ) }

{

7
[Wrg.2 +1]

A=

Bit NKS CA Pascal E8

llle [Rn ] 7515f l46d10 o

FI i pped
Cctonion triads-fPi =24 Sign mask=4 Hex=31 L fp_sm3 Fl attened triad/mask bits
{{1, 6, 2}, {1, 3, 7}, {1, 4, 53}, {1, 2, 6, 3, 7, 4, 5}
{2, 3, 5}, {2, 7, 4}, {38, 6, 4}, {5, 6, 7}} {1, 0, 0, 0, 1, 1, O}
Coxeter (Cyan)
Fano plane Fanc cukbe 01 1 2 3 4 5 6 7

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

@

2 6 -1 5 -7 -3 -1 4
3 -7 -5 -1 -6 2 4 1
Ty 4 -5 7 6 -1 1 -3 -2
(;5 C? 5 4 3 -2 -1 -1 7 -6
® 6 -2 1 -4 3 -7 -1 5
\Q__/ 7 3 -4 -1 2 6 -5 -1
@ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =23 Sign nmask=4 Hex=32 L fp_sm2 Flattened triad/mask bits
{{1, 2, 63}, {1, 7, 3}, {1, 4, 5}, {1, 2, 6, 7, 3, 4, 5}
{2, 38, 4y, {2, 7, 5}, {3, 6, 5}, {4, 6, 7}} {0, 1, 0, 0, 1, 1, 0O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

1 -1 6 -7 5 -4 -2
-6 -1 4 -3 -7 1 5
7 -4 -1 2 -6 5 -1
-5 3 -2 -1 1 7 -6
4 7 6 -1 -1 -3 -2
2 -1 -5 -7 3 -1 4
-3-51 6 2 -4 -1
mul tiplication table

w

@

P89

~NOoO o~ WN
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N
3

68 d . 3 Ref . Synbols: 2C 3D
m L [ ] .
Dapcessgg Root{ -1 -1-1-10 0 0 0 ) Exp. m 5. MeV
000110001, Wight{ 0 0 1 -11 -11 -1 3} Theo. m 3.2107
Height= 5 Exp. ¢ ?s
Bi nary{ 0 1 0 0 1 1 0 0 )
E8{ 0 0 -1 0 0 0 0 -1 }
Physi cs 0 0 . - - 0 _ |2 }
[ V2 V2 V3 8
2 2
Bit NKS CA Pascal ES wllil' [¥r3,2,41]
4
—.. F
== | 290u (A |4s13d10 |
—— = ]
= = -2
e — -4
Fl i pped
Cctonion triads-fPi =25 Sign nmask=1 Hex=08 L fp_sm5 Flattened triad/mask bits
{1, 2, 73, {1, 3, 4}, {1, 5, 6}, (1, 7, 2, 3, 4, 5, 6}
{2, 5, 3}, {2, 4, 6}, {3, 6, 7}, {4, 5, 7}} {0, 0, 0, 1, 0, 0, 0}
Coxet er (Cyan)
Fano plane Fano cube o1 1 2 3 4 5 6 7
1 -1 7 4 -3 6 -5 -2
@ 2 -7 -1 -5 6 3 -4 1
3 -4 5 -1 1 -2 7 -6
Y- 4 3 -6 -1 -1 7 2 -5
@l Q 5 -6 -3 2 -7 -1 1 4
| ® 6 5 4 -7 -2 -1 -1 3
S 7 2 -1 6 5 -4 -3 -1
@ ‘® (:D mul tiplication table
Not Fli pped
Cctonion triads-fPi =26 Sign nmask=1 Hex=0B L fp_sm=8 Fl attened triad/mask bits
({1, 7, 23, (1, 4, 3}, {1, 5, 6}, (1, 7, 2, 4, 3, 5, 6}
{2, 6, 3}, {2, 4, 5}, {3, 5, 7}, {4, 6, 7}} {1, 1, 0, 1, 0, O, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -7 -4 3 6 -5 2
@ 2 7 -1 -6 5 -4 3 -1
3 4 6 -1 -1 7 -2 -5
1 4 -3 -5 1 -1 2 7 -6
g @ 5 6 4 -7 -2 -1 1 3
@ I 6 5 -3 2 -7 -1 -1 4
7 -2 1 5 6 -3 -4 -1

mul tiplication table



78 u. Ref . nbol s: 2C
& ‘ Synbol s <.
0apcess Root{ 0 0 -1 -1
012110082 veight{ 0 1 -1 0
2 Height- 4
Bi nary { 0 0 1
E8 { 0 0 0
Physi cs 0 0 L
V2o

{

Bit NKS CA Pascal E8

Fl i pped

Cctonion triads-fPi =25 Sign mask=1 Hex=70 L fp_smb5

1]

Fano.nb | 195

3D
@
1000 ) Exp. m 2.2 WV
1101} Theo. m 1. 60535
Exp. t© ?s
1 0 N 0 2 }
V2 Vs ?
2 2
W31 +1] [¥r3 1 +1]
4
-2
-4
4 -2 0 1 4

Flattened triad/mask bits

({1, 2, 73, {1, 3, 43, {1, 5, 6}, {1, 7, 2, 3, 4, 5, 6}
{2, 3, 5}, {2, 6, 4}, {3, 7, 6}, {4, 7, 5}} {0, 0,0,0 1, 1, 1}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7
1 -1 7 4 -3 6 -5 -2
@ 2 -7 -1 5 -6 -3 4 1
3 -4 -5 -1 1 2 -7 6
T 4 3 6 -1 -1 -7 -2 5
@l Q 5 -6 3 -2 7 -1 1 -4
CD 6 5 -4 7 2 -1 -1 -3
7 2 -1 -6 -5 4 3 -1

Not

FI i pped

Cctonion triads-fPi =26 Sign nmask=1 Hex=73 L fp_sm=8

mul tiplication table

Flattened triad/mask bits

(11, 7, 2y, {1, 4, 3}, {1, 5, 6}, {1, 7, 2, 4, 3, 5, 6}
{2, 3, 6}, {2, 5, 4}, {3, 7, 5}, {4, 7, 6}} {1, 1, 0, 0, 1, 1, 1}
Hof f manSi ngl et on (Yel | ow)
fanc plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 -7 -4 3 6 -5 2
@ 2 7 -1 6 -5 4 -3 -1
3 4 -6 -1 -1 -7 2 5
5 4 -3 5 1 -1 -2 -7 6
g @ 5 -6 -4 7 2 -1 1 -3
\ CD J 6 5 3 -2 7 -1 -1 -4
' 7 -2 1 -5 -6 3 4 -1

mul tiplication table
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69 T, Ref . mbol s: 2C 3D
b R Sy <> .
0apccss Root{ 00 -1 -1 0 000} Exp. m 2.2 MeV
012110182 Wight{ 00 1 -1 -1 101} Theo. m 1. 60535
2 "bl ght = 3 Exp T ') s
Bi nary { 0 1 0 0 1 0 1 0 )
Physi cs 0 0 1 _ 1 1 0 2 }
{ V2o N2 V3 3
2
|r3,0,+0]

a-la—

Bit NKS CA Pascal E8

7
W3 0 +0]

-3-3-10 12 3

Fl i pped
Cctonion triads-fPi =25 Sign mask=2 Hex=6E L fp_sm5
{1, 2, 7}, {1, 4, 3}, {1, 6, 5},
{2, 5, 3}, {2, 4, 6}, {3, 7, 6}, {4, 7, 5}}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3
1 -1 7 -4
@ 2 -7 -1 -5
3 4 5 -1
o 4 -3 -6 1
HPN LY
\ @ 6 -5 4 7
V4 7 2 -1 -6
@ @ ® mul tiplicat
Not Fli pped
Cctonion triads-fPi =26 Si gn nmask=2 Hex=6D L fp_sm=8
({1, 7, 2}, {1, 3, 43}, {1, 6, 5},
{2, 6, 3}, {2, 4, 5}, {3, 7, 5}, {4, 7, 6}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe O0-1 1 2 3
1 -1 -7 4
@ 2 7 -1 -6
3 -4 6 -1
Ty 4 3 -5 -1
g @ 5 6 4 7
\ ® J 6 -5 -3 2
v 7 -2 1 -5

a-la—

Flattened triad/mask bits

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

4 5 6 7

3 -6 5 -2

6 3 -4 1

-1 -2 -7 6

-1 -7 2 5

7 -1 -1 -4

-2 1 -1 -3

-5 4 3 -1

ion table

Flattened triad/mask bits

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

4 5 6 7

-3 -6 5 2

5 -4 3 -1

1 -7 -2 5

-1 2 -7 6

-2 -1 -1 -3

7 1 -1 -4

-6 3 4 -1

mul tiplication table



Fano.nb

77 d .2 Ref . Synbol s: 2D 3D
m R 0 @
Oapccss Root{ -1-1-1-1-100 0 } Exp. m 5. MeV
008110182 Wight{ 0 1 -1 0 1 -11 -1} Theo. m 3. 2107
2 "bl ght = 6 Exp T ') s
Bi nary { 0 0 1 1 0 0 0 1 )
E8{ 0 0 0 1 0 0 0 1 )
Physi cs 0 0 L S 0 - 0 _ |2 }
{ V2 V2 V3 3
2
4.1 +0]

ata—

Bit NKS CA Pascal E8

_pl0ld

SBr [Ar 14573d104p° |

= :

Fl i pped
Cctonion triads-fPi =25 Sign mask=2 Hex=16 L fp_smb5 Flattened triad/mask bits
({1, 2, 7}, {1, 4, 3}, {1, 6, 5}, {1, 7, 2, 4, 3, 6, 5}
{2, 3, 5}, {2, 6, 4}, {3, 6, 7}, {4, 5, 7}} {0, 1, 1, 0, 1, 0, O}
Coxeter (Cyan)
Fano plane Fanc cukbe 01 1 2 3 4 5 6 7

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

2 -7 -1 5 -6 -3 4 1
3 4 -5 -1 -1 2 7 -6
Ty 4 -3 6 1 -1 7 -2 -5
@l Q 5 6 3 -2 -7 -1 -1 4
@ 6 -5-4 -7 2 1 -1 3
\@__,/ 7 2 -1 6 5 -4 -3 -1
@ ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =26 Sign mask=2 Hex=15 L fp_sm:8 Flattened triad/mask bits
{1, 7, 23, {1, 3, 43, {1, 6, 5}, {1, 7, 2, 3, 4, 6, 5}
{2, 3, 6}, {2, 5, 4}, {3, 5, 7}, {4, 6, 7}} {1, 0, 1, 0, 1, 0, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

1 -1 -7 4 -3 -6 5 2
7 -1 6 -5 4 -3 -1
-4 -6 -1 1 7 2 -5
3 5 -1 -1-2 7 -6
6 -4 -7 2 -1 -1 3
-5 3 -2 -7 1 -1 4
-2 1 5 6 -3 -4 -1
mul tiplication table

)

o8

~No o wdN

| 197
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58 TU.® ?® Ref. Synbols: 2C 3D
tl)JmL ymnbol s ’ o
Oapccss Root{ 1000 0 0 0 0} FExp. m 2.2 MV
012111082 Wight{ 0 0 0 0 -1 2 -1 0 } Theo. m 1. 60535
2 Height= 2 Exp. T 5 s

Bi nary { 1 0 0 0 0 0 1 1 .

E8{ 0 -1 0 0 0 0 0 1 )
Physi cs 0 -1 0 0 0 1 0 2 )

{ NED 3

4 2
+

Bit NKS CA Pascal ES |ﬁ'5’2,1,_1| | |ﬂ"5'2,1,il|

=
i

ah—
't

-3-2-10 12 3
Fl i pped
Cctonion triads-fPi =25 Sign nmask=3 Hex=5D L fp_sm5
{1, 7, 2}, {1, 3, 4}, {1, 6, 5},
{2, 5, 3}, {2, 6, 4}, {3, 6, 7},
Coxeter (Cyan)

{4, 7, 53}

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

Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -7 4 -3 -6 5 2

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

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

T 4 3 6 -1 -1 -7 -2 5
@l C? 5 6 -3 2 7 -1 -1 -4
® 6 -5 -4 -7 2 1 -1 3

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

Not Fli pped

Cctonion triads-fPi =26 Sign mask=3 Hex=5E L fp_sm:8

mul tiplication table

Flattened triad/mask bits

{1, 2, 7}, {1, 4, 3}, {1, 6, 5}, (1, 2, 7, 4, 3, 6, 5}
{2, 6, 3}, {2, 5, 4}, {3, 5, 7}, {4, 7, 6}} {0, 1, 1, 1, 1, 0O, 1}
Hof f manSi ngl et on (Yel | ow)

Fano cube

Fano lane=
- 1 -1 7 -4 3 -6 5 -2
@ 2 -7 1 -6 -5 4 3 1
3 4 6 -1 -1 7 -2 -5
5~ 4 -3 5 1 -1 -2 -7 6
g @ 5 6 -4 -7 2 -1 -1 3
@ I 6 -5 -3 2 7 1 -1 -4
7 2 -1 5 -6 -3 4 -1

01 1 2 3 4 5 6 7

mul tiplication table
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212 d.® Ref. Synbols: 2C 3D
M L [} .
0apcess Root{ 0021 O O O O O } Exp. m 5 MV
008111082 Wight{ 0 00 -1 2 -1 0 -1 } Theo. m 3.2107
2 Height= 2 Exp. t ?'s
Bi nary{ 0 1 0 1 0 1 1 1 )
E8 { 1 0 0 0 0 0 0 -1 }
Physi cs 1 0 0 0 0 - 0 -]z }
{ v ?
2 2
+
Bit NKS CA Pascal E8 2,1, 0] WEI’I’—D'
. ] -110 —
= |
o R &
-3-2-10 1 2 3 o™y
FI i pped
Cctonion triads-fPi =25 Sign mask=3 Hex=25 L fp_sm5 Fl attened triad/mask bits
({1, 7, 2}, {1, 3, 4}, {1, 6, 5}, {1, 2, 7, 3, 4, 6, 5}
{2, 3, 53}, {2, 4, 6}, {3, 7, 6}, {4, 5 7}} {1, 0, 1, 0, O, 1, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -7 4 -3 -6 5 2
@ 2 7 -1 5 6 -3 -4 -1
3 -4 -5-11 2 -7 6
Ty 4 3 -6 -1 -1 7 2 -5
@l C? 5 6 3 -2 -7 -1 -1 4
CD 6 -5 4 7 -2 1 -1 -3
* S 7 -2 1 -6 5 -4 3 -1
@ ‘@ mul tiplication table
Not Fli pped
Cctonion triads-fPi =26 Sign nmask=3 Hex=26 L fp_sm8 Flattened triad/mask bits
{1, 2, 73, {1, 4, 33}, {1, 6, 5}, {1, 2, 7, 4, 3, 6, 5}
{2, 3, 6}, {2, 4, 5}, {3, 7, 5}, {4, 6, 7}} {0, 1,1, 0,0, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube O-1 1 2 3 4 5 6 7
1 -1 7 -4 3 -6 5 -2
@ 2 -7 -1 6 5 -4 -3 1
3 4 -6 -1 -1 -7 2 5
1 4 -3 -5 1 -1 2 7 -6
g @ 5 6 4 7 -2 -1 -1 -3
CD J 6 -5 3 -2 -7 1 -1 4
7 2 -1 -5 6 3 -4 -1

mul tiplication table
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1

57 d.* Ref. Synbols: 2C 3D
m R u .
Oapccss Root{ 0 -1 00000 0 } Exp. m 5 MV
008111182 Veight{ 0 0 00 100 -2} Theo. m 3.2107
2 "bl ght: 2 Exp T ') s

Bi nary { 1 0 0 0 0 1 0 1 }

E8{ 0 -1 0 0 0 0 0 -1 }
Physi cs 0 -1 0 0 0 1 0 E
' V3 3 }

{

Bit NKS CA Pascal E8

’
W21 +1] g1 +1]”
3 1

-3-3-10 12 3

Fl i pped
Cctonion triads-fPi =25 Sign mask=4 Hex=3B L fp_sm5 Flattened triad/mask bits
{1, 7, 2}, {1, 4, 3}, {1, 5, 6}, (1, 2, 7, 4, 3, 5, 6}
{2, 5, 3}, {2, 6, 4}, {3, 7, 6}, {4, 5 7}} {1, 1,0, 1, 1, 1, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 -7 -4 3 6 -5 2
7 -1 -5 -6 3 4 -1
4 5 -1 -1 -2 -7 6
-3 6 1 -1 7 -2 -5
-6 -3 2 -7 -1 1 4
5 -4 7 2 -1 -1 -3
-2 1 -6 5 -4 3 -1
mul tiplication table

~No ok, wbN

Not Fli pped
Cctonion triads-fPi =26 Sign mask=4 Hex=38 L fp_sm:8 Fl attened triad/mask bits
{1, 2, 7y, {1, 3, 43, {1, 5, 6}, (1, 2, 7, 3, 4, 5, 6}
{2, 6, 3}, {2, 5, 4}, {3, 7, 5}, {4, 6, 7}} {0, 0, 0, 1, 1, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

1 -1 7 4 -3 6 -5 -2
-7 -1 -6 -5 4 3 1
-4 6 -1 1 -7 -2 5
3 5 -1 -1 -2 7 -6
-6 -4 7 2 -1 1 -3
5 -3 2 -7 -1 -1 4
2 -1 -56 3 -4 -1

mul tiplication table

@

Po?
@ \@../ (;D

~No o~ wN
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213 u . Ref . nbol s: 2C 3D
&R Synbol s " .
Oapccss Root{ 111 0 00 0 0 ) Exp m 2.2 MV
012111182 Wight{ 0 00 -1 01 -11} Theo. m 1. 60535
2 Height- 4 Exp. T 5 s

Bi nary { 0 1 0 0 1 1 1 1 )

E8 { 1 0 0 0 0 0 0 1 }
Physi cs 1 0 0 0 0 1 0 2 )

{ NER 3

2 2

Bit NKS CA Pascal ES8 I1"5"3,2,il| |ﬁ'5'3,2,il|

Fl i pped

Cctonion triads-fPi =25 Sign nmask=4 Hex=43 L fp_sm5
{1, 7, 23, {1, 4, 3}, {1, 5, 6}
{2, 3, 5}, {2, 4, 6}, {3, 6, 7}

Coxet er (Cyan)

Fano cube

{4, 7, 5}}

01 1 2 3

Fano plane

1 -1 -7 -4

CED 2 7 -1 5

3 4 -5 -1

Ty 4 -3 -6 1
GPN s 53
Ci) 6 5 4 -7

7 -2 1 6

Not Fli pped
Cctonion triads-fPi =26 Si gn nmask=4 Hex=40 L fp_sm=8
({1, 2, 7}, {1, 3, 4}, {1, 5, 6}
(2, 3, 6}, {2, 4, 5}, {3, 5, 7}, {4, 7, 6}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 0-1 1 2 3
1 -1 7 4
CED 2 -7 -1 6
3 -4 -6 -1
o 4 3 -5 -1
‘;:y C:) 5 -6 4 -7
\ Ci) J 6 5 3 -2
: 7 2 -1 5

Q@ ©

4
3
6

-1

-1
7

-2

-5

mul tiplication

5

1
-1
-2

7
-6

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

5 6 7
6 -5 2
-3 -4 -1
2 7 -6
-7 2 5
-1 1 -4
-1 -1 3
4 -3 -1
tabl e

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

5 6 7
6 -5 -2
4 -3 1
7 2 -5
2 -7 6
11 3
1 1 -4
3 4 1

mul tiplication table
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179 u? * Ref. Symbols: 2C 3D
bg L H .
Oapccss Root{ 0 0 111 0 0 0 } FExp. m 2.2 MV
002110082 Wight{ 0 -1 1 01 -10 -1} Theo. 1. 60535
2 Height= 4 Exp. T ?'s
Bi nary { 1 1 0 1 0 0 1 1
E8{ 0 0 0 1 0 0 0 -1
Physi cs 0 0 . L 0 L 0 - ]2
{ V2 vz e 3
2 2
+
Bit NKS CA Pascal ES |ﬁ'5’3,1,_1| |ﬂ"5'3,1,il|

Fl i pped

Cctonion triads-fPi =26 Sign mask=1 Hex=0C L fp_sm8

Flattened triad/mask bits

{1, 2, 7}, {1, 3, 4}, {1, 6, 5}, (1, 7, 2, 3, 4, 6, 5}
{2, 6, 3}, {2, 4, 5}, {3, 5, 7}, {4, 6, 7}} {0, 0, 1, 1, 0, 0, O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 7 4 -3 -6 5 -2
@ 2 -7 -1 -6 5 -4 3 1
3 -4 6 -1 1 7 -2 -5
Ty 4 3 -5 -1 -1 2 7 -6
@l Q 5 6 4 -7 -2 -1 -1 3
! ® 6 -5-3 2 -7 1 -1 4
\®/ 7 2 15 6 -3 -4 1
@ @ mul tiplication table
Not Fli pped

Cctonion triads-fPi =25 Sign mask=1 Hex=0F L fp_sm5

Flattened triad/mask bits

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

fanc plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 -7 -4 3 -6 5 2
@ 2 7 1 -5 6 3 -4 -1
3 4 5 1 -1 -2 7 -6
T 4 -3 61 -1 7 2 -5
(;5 @ 5 6 -3 2 -7 -1 -1 4
| @ J 6 -5 4 -7 -2 1 -1 3
: 7 -2 1 6 5 -4 -3 -1

mul tiplication table




1 4 .
189 d 3 ® Ref. Synbols: 2C
m L 4 1.
DapeesS Root{ 11 1 1 0
018110082 Wight{ 0 0 -1 1 -1
2 Height= 5
Bi nary { 1 0 1
E8{ 0 0 1
Physi cs 0 0 L
NES

{

Bit NKS CA Pascal

E8

Fl i pped

Cctonion triads-fPi =26 Sign nmask=1 Hex=74 L fp_sm8

200y [Ar ]4s13d10 3

Fano.nb | 203

3D
e
0 0 0} Exp. m 5. MeV
1 -11 Theo. m 3.2107
Exp. t ?s
1 0 0 1 1 }
0 0 0 0 1 1
1 0 L 0 2 )
vz NS 3
! 2
RS R UG RS

2 —

|
+

-2
-4

Flattened triad/mask bits

{1, 2, 73, {1, 3, 4}, {1, 6, 5}, {1, 7, 2, 3, 4, 6, 5}
{2, 3, 6}, {2, 5, 4}, {3, 7, 5}, {4, 7, 6}} {0, 0, 1, 0, 1, 1, 1}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cukbe O-1 1 2 3 4 5 6 7
1 -1 7 4 -3 -6 5 -2
CD 2 -7 -1 6 -5 4 -3 1
3 -4 -6 -1 1 -7 2 5
T 4 3 5 -1 -1 -2 -7 6
@l C]:?, 5 6 -4 7 2 -1 -1 -3
® 6 -5 3 -2 7 1 -1 -4
7 2 -1 -5-6 3 4 -1

Not Fli pped

Cctonion triads-fPi =25 Sign mask=1 Hex=77 L fp_sm5

mul tiplication table

Flattened triad/mask bits

({1, 7, 23, {1, 4, 3}, {1, 6, 5}, (1, 7, 2, 4, 3, 6, 5}
(2, 3, 5}, {2, 6, 4}, {3, 7, 6}, {4, 7, 5}} (1, 1, 1, 0, 1, 1, 1}
Coxeter (Cyan)

Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -7 -4 3 -6 5 2
@ 2 7 15 -6 -3 4 -1
3 4 5 -1 -1 2 -7 686
S 4 -3 6 1 -1 -7 -2 5
g @ 5 6 3 -2 7 -1 -1 -4
| @ J 6 -5 4 7 2 1 -1 -3
v 7 -2 1 -6 -5 4 3 -1

mul tiplication table
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WP

180 Eé Ref. Synbol s: 2|:Q 3D
" °
0apcess Root{ 1 1 11 1 0 0 0 } Exp. m 5. MeV
018110182 Veight{ 0 -1 1 0 -1 1 -1 1} Theo. m 3. 2107
2 "bl ght: 6 Exp T ? s
Bi nary { 1 1 0 0 1 1 1 0 )
E8{ 0 0 0 1 0 0 0 1 )
Physi cs 0 0 - 1 0 1 0 2 }
{ V2o N2 V3 3
2
: g 1 +0]
Bit NKS CA Pascal E8

SBr [Ar 14573d104p° |

-2
-4

Fl i pped
Cctonion triads-fPi =26 Si gn mask=2 Hex=6A L fp_sm8
{{1, 2, 73, {1, 4, 3}, {1, 5, 6},
{2, 6, 3}, {2, 4, 5}, {3, 7, 5}, {4, 7, 6}}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3

1 -1 7 -4

@ 2 -7 -1 -6

3 4 6 -1

1 4 -3 -5 1

@l Q 5 -6 4 7

@ 6 5 -3 2

A 7 2 -1 -5
@ ‘® mul tiplicat

Not Fli pped
Cctonion triads-fPi =25 Sign nmask=2 Hex=69 L fp_sm5
({1, 7, 2}, {1, 3, 4}, {1, 5, 6},
{2, 5, 3}, {2, 4, 6}, {3, 7, 6}, {4, 7, 5}}
Coxet er (Cyan)

Fanc plane Fano cube 01 1 2 3

1 -1 -7 4

@ 2 7 -1 -5

3 -4 5 -1

g 4 3 -6 -1

HEN LS

\ ® J 6 5 4 7

' 7 -2 1 -6

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

4 5 6 7
3 6 -5 -2
5 -4 3 1
-1 -7 -2 5
-1 2 -7 6
-2 -1 1 -3
7 -1 -1 -4
-6 3 4 -1
ion table
Flattened triad/mask bits
(1, 7, 2, 3, 4, 5, 6}
{4, 0, 0, 1, 0, 1, 1}

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

mul tiplication table



2
188 u ® Ref. Symbols: 2C 3D
by R 0 @
Oapccss Root{ 00 1 10 0 0 0 } Exp. m
002110182 Wight{ 0 0 -1 11 -10 -1} Theo. m
> Height- 3 Exp. T
Bi nary { 1 0 1 1 0 1
E8{ 0 0 0 0 0
Physi cs 0 0 L L 0 _1
{ V2 e V3
2 2
+
Bit NKS CA Pascal E8 i |w3,ﬂ,iﬂ| |¢5’3,n,_n|

-3-3-10 12 3

Fl i pped
Cctonion triads-fPi =26 Sign mask=2 Hex=12 L fp_sm8
{1, 2, 7}, {1, 4, 3}, {1, 5, 6},
{2, 3, 6}, {2, 5, 4}, {3, 5, 7}, {4, 6, 7}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fame sube 0-1 1 2 3
1 -1 7 -4
CED 2 -7 -1 6
3 4 -6 -1
Ty 4 -3 5 1
o @ L
Ci) 6 5 3 -2
7 2 -1 5

) u“niz;),/; o

Not Fli pped

Cctonion triads-fPi =25 Sign mask=2 Hex=11 L fp_sm5

{1, 7, 23, {1, 3, 43, {1, 5, 6},

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

Fano cube

{4, 5, 7}}

01 1 2 3

Fano plane

1 -1 -7 4

CED 2 7 -1 5

3 -4 -5 -1

T 4 3 6 -1
C;j’ ii@ 5 -6 3 -2
(:D / 6 5 -4 -7

7 -2 1 6

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

mul tiplication

4
-3
-6
1
-1
-7
2
5
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2.2 MeV
1. 60535
?2's
0 1 )
0 -1 )
2

Flattened triad/mask bits

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

5 6 7

6 -5 -2

4 -3 1

7 2 -5

-2 7 -6

-1 1 3

-1 -1 4

-3 -4 -1

tabl e

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

101 4
1 -1 3
4 -3

mul tiplication table
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! «
45 d: Ref. Synbols: 2C 3D
M L Yy ’
Oapccss Root{ 00 -1 0 O
018111082 Veight{ 0 0 0 1 -2
2 Height- 2

Bi nary { 1 0 1

E8{ -1 0 0
Physi cs -1 0 0

{
Bit NKS CA Pascal E8

e
000 ) Exp. m 5.
1013} Theo. m 3.2107
Exp. t ?s
0 1 0 0
0 0 0 0
0 0 . 0
V3
2
W21 +0]

ata—

-10l

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

MeVv

5 6 7
6 -5 2
4 3 -1
7 -2 -5
-2 -7 6
-1 1 3
-1 -1 -4
-3 4 -1
tabl e

Flattened triad/mask bits

-3-2-10 12 3
FI i pped
Cctonion triads-fPi =26 Sign mask=3 Hex=59 L fp_sm8
({1, 7, 2}, {1, 3, 4}, {1, 5, 6},
{2, 6, 3}, {2, 5, 4}, {3, 5, 7}, {4, 7, 6}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4
1 -1 -7 4 -3
@ 2 7 -1 -6 -5
3 -4 6 -1 1
o 4 3 5 -1 -1
@l C? 5 -6 -4 -7 2
! CD 6 5 -3 2 7
g S 7 -2 1 5 -6
@ ‘@ mul tiplication
Not Fli pped
Cctonion triads-fPi =25 Sign mask=3 Hex=5A L fp_sm5
{1, 2, 7}, {1, 4, 3}, {1, 5, 6},
{2, 5, 3}, {2, 6, 4}, {3, 6, 7}, {4, 7, 5}}
Coxeter (Cyan)
Fano plane Fano cukbe O-1 1 2 3 4
1 -1 7 -4 3
@ 2 -7 -1 -5 -6
3 4 5 -1 -1
Ty 4 -3 6 1 -1
g @ 5 -6 -3 2 7
Ci) I 6 5 -4 -7 2
7 2 -1 6 -5

-1
-1
4

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

{0,

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

mul tiplication table
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2 1
199 u 3 ® Ref. Symbols: 2C 3D
bm L m .
Oapccss Root{ -10000 0 00} FExp. m 2.2 MV
002111082 Veight{ 0 0001 -210} Theo. m 1. 60535
2 Hei ght: 2 Exp T 2 s

Bi nary { 0 1 1 1 1 1 0 0 .

E8{ 0 1 0 0 0 0 0 1 }
Physi cs 0 1 0 0 0 - 0 - ]2
' V3 3 }

{

Bit NKS CA Pascal E8

7
W21 +1] g1 +1]”

-3-3-10 12 3

Fl i pped
Cctonion triads-fPi =26 Sign mask=3 Hex=21 L fp_sm8 Flattened triad/mask bits
{1, 7, 23, {1, 3, 4}, {1, 5, 6}, {1, 2, 7, 3, 4, 5, 6}
{2, 3, 6}, {2, 4, 5}, {3, 7, 5}, {4, 6, 7}} {1, 0, 0, 0, 0, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

1 -1 -7 4 -3 6 -5 2
7 -1 6 5 -4 -3 -1
-4 -6 -1 1 -7 2 5
3 -5 -1 -1 2
-6 4 7 -2 -1 1 -3
5 3 -2 -7 -1 -1 4
-2 1 -5 6 3 -4 -1
mul tiplication table

~
|
()]

~No ok, wbN

Not Fli pped
Cctonion triads-fPi =25 Sign mask=3 Hex=22 L fp_sm5 Flattened triad/mask bits
{{1, 2, 7}, {1, 4, 3}, {1, 5, 6}, {1, 2, 7, 4, 3, 5, 6}
{2, 3, 5}, {2, 4, 6}, {3, 7, 6}, {4, 5, 7}} {0, 1, 0, 0, O, 1, 0}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

~No o~ wN
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44 u® % Ref. Synbols: 2C 3D
bm R m .
Oapccss Root{ -1 -1-100 0 0 0 } Exp. m 2.2 MeV
002111182 Veight{ 0 0 0 10 -11 -1} Theo. m 1. 60535
2 Height- 4 Exp. T 5 s

Bi nary { 1 0 1 1 0 0 0 0 )

E8{ -1 0 0 0 0 0 0 1 !
Physi cs -1 0 0 0 0 - 0 - ]2
' V3 3 }

{

7
Uaga1t Wl

ek

Bit NKS CA Pascal E8

o
=— 2 2m2 2
| p— Ti [Ar]14s3d 0
—
— -2
_r—"!l 4
Fl i pped
Cctonion triads-fPi =26 Si gn mask=4 Hex=3F L fp_sm:8 Flattened triad/mask bits
({1, 7, 23}, {1, 4, 3}, {1, 6, 5}, {1, 2, 7, 4, 3, 6, 5}
{2, 6, 3}, {2, 5, 4}, {3, 7, 5}, {4, 6, 7}} {1, 1, 1, 1, 1, 1, O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

1 -1 -7 -4 3 -6 5 2
7 -1 -6 -5 4 3 -1
4 6 -1 -1 -7 -2 5
-3 5 1 -1 -2 7 -6
6 -4 7 2 -1 -1 -3
-5 -3 2 -7 1 -1 4
-2 1 -5 6 3 -4 -1
mul tiplication table

)

Yo%

~N o ok wN

Not Fli pped
Cctonion triads-fPi =25 Sign mask=4 Hex=3C L fp_sm5 Fl attened triad/mask bits
{{1! 21 7}1 {11 3! 4}! {1! 61 5}1 {11 21 71 31 41 61 5}
{2, 5, 3}, {2, 6, 4}, {3, 7, 6}, {4, 5, 7}} {0, 0, 1, 1, 1, 1, 0}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

@

Po%
® @ @

~No o wN




1
3

200 d? Ref. Synbols: 2C
mh R > ’
Dapccss Root{ 0 1 0 O
018111182 veight{ 0.0 00

2 Height= 2

Bi nary { 0 1 1
E8{ 0 1 0
Physi cs 0 1 0

{

Bit NKS CA Pascal

E8

Fl i pped

Cctonion triads-fPi =26 Sign mask=4 Hex=47 L fp_sm8

{1, 7, 23,
{2, 3, 6},

Hof f manSi ngl et on

Not Fli pped

Cctonion triads-fPi =25 Sign mask=4 Hex=44 L fp_sm5

({1, 2, 73,
{2, 3, 5},

Fano plane

)

Po?
@ \@../ (;D

{1, 4, 33},
{2, 4, 53,

Fano.nb | 209

3D
e
0 000 ) Exp m 5 MV
-1 002 3} Theo. m 3. 2107
Exp. t© ?s
0 0 . 0 2
V3 3 :
2 2
a1 +1] [Wra1 +1]

-3-3-10 12 3

Fano cube

(1, 3, 43,
(2, 4, 6},
Coxet er

Flattened triad/mask bits

{1, 6, 5}, {1, 2, 7, 4, 3, 6, 5}
{3, 5, 7}, {4, 7, 6}} {1, 1, 1, 0, 0, O, 1}
(Yel | ow)

01 1 2 3 4 5 6 7

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

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

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

4 -3 -51 -1 2 -7 6

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

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

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

{1, 6, 53},
{3, 6, 7},
(Cyan)

Fano cube

mul tiplication table

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

{4, 7, 5}} {0, 0, 1, 0, 0, 0, 1}
01 1 2 3 4 5 6 7
1 -1 7 4 -3 -6 5 -2
2 -7 -1 5 6 -3 -4 1
3 -4 -5-11 2 7 -6
4 3 -6 -1 -1 -7 2 5
5 6 3 -2 7 -1 -1 -4
6 -5 4 -7 -2 1 -1 3
7 2 -1 6 -5 4 -3 -1

mul tiplication table
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112 c .33
by L
-1 -1 -2
Oapccssgg R.OOt t
011110010, éight{ 0 -1 00
Hei ght = 13
Bi nary { 1 0 1
1 1 1
E8{ 2 "2 2
. 1 1
Physi cs > -5 0

{

Bit NKS CA Pascal E8

FI i pped

Cctonion triads-fPi =27 Sign mask=1 Hex=7B R fp_sm4

-2

75Re [Xe ] 6s24f 145d5

Ref. Synbols: 2C 3D
| 2

-2 -2
0 1

N

7
W5 2 +1]

-1 -1 3 Exp. m 1250. MeV
-1 0 1} Theo. m 1319. 95
Exp. t ?s
0 0 0 1 }
1 1 1 1
) ) ) 2 }
1 1 2
_1 _ 0 2
2 23 8 )

2 —

Flattened triad/mask bits

{1, 7, 23, {1, 5, 33}, {1, 4, 63}, {1, 2, 7, 5, 3, 4, 6}
(2, 4, 3}, {2, 6, 5}, {3, 7, 6}, {4, 7, 5}} {1, 1, 0, 1, 1, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 -7 -5 6 3 -4 2
@ 2 7 -1 -4 3 -6 5 -1
3 5 4 -1 -2 -1 -7 6
1 4 -6 -3 2 -1 -7 1 5
@ C? 5 -3 6 1 7 -1 -2 -4
| @ 6 4 -5 7 -1 2 -1 -3
\@/ 7 -2 1 -6 -5 4 3 -1
@ ® mul tiplication table

Not Fli pped

Cctonion triads-fPi =29 Sign mask=1 Hex=72 R fp_sm7

Flattened triad/mask bits

((1, 2, 7}, {1, 6, 3}, {1, 4, 5}, (1, 2, 7, 6, 3, 4, 5)
(2, 3, 4}, {2, 6, 5}, {3, 7, 5}, {4, 7, 6}} 0,1, 0 0, 1, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 17 -6 5 -4 3 -2
@ 2 -7 1 4 -3 -6 5 1
3 6 -4 -1 2 -7 -1 5
— 4 -5 3 -2 -1 1 -7 6
(;5 @ 5 4 6 7 -1 -1 -2 -3
@ f 6 -3 -5 1 7 2 -1 -4
7 2 -1 -5 -6 3 4 -1

mul tiplication table
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241 s .*'3 Ref. Synbols: 2C 3D
my L Sy . .
0apcess Root{ 2 2443 2 11} Exp. m 95. MeV
ooglloogg Weight{ 0 0010 -100 } Theo. m 98. 1056
2 Height= 20 Exp. T 5s
Bi nary { 0 1 1 1 1 1 1 0 )
1 1 1 1 1 1 1 1
= 2 2 2 2 2 2 2 3 }
. 1 1 1 1 )
PhﬁSICS -5 > 0 = > = 0 -5 }
2 2
Bit NKS CA Pascal E8 |I+'5'ﬁ,2,il| |ﬁ'5'ﬁ,2,il|

104Rf [Rn)7s25f 62

Fl i pped
Cctonion triads-fPi =27 Sign mask=1 Hex=03 R fp_sm4
{{1, 7, 2}, {1, 5, 3}, {1, 4, 6},
{2, 3, 4}, {2, 5, 6}, {3, 6, 7}, {4, 5, 7}}
Hof f manSi ngl et on (Yel | ow)
01 1 2 3

Fano cube

Fano plane
1 -1 -7 -5
@ 2 7 -1 4
3 5 -4 -1
Ty 4 -6 3 -2
@ C? 5 -3 -6 1
(iD ! 6 4 5 -7
7 -2 1 6

Not

FlI i pped

Cctonion triads-fPi =29 Sign nmask=1 Hex=0A R fp_sm=7

{1, 2, 73, {1, 6, 3}, {1, 4, 5},

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

{4, 6, 71}

Fano cube

01 1 2 3

Fano plane
1 -1 7 -6
@ 2 -7 -1 -4
3 6 4 -1
S 4 5 -3 2
(;:5’ {j:) 5 4 -6 -7
@ r 6 -3 5 1
7 2 -1 5

-1
-7
-1
5

mul tiplication

4
5
3

-2

-1

-1

-7
6

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

5 6 7
3 -4 2
6 -5 -1
-1 7 -6
7 1 -5
-1 2 4
-2 -1 3
-4 -3 -1
tabl e

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

1 7
1 2 3
-2 -1
_3 -4

mul tiplication table
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132 T .® ® Ref. Symbols: 2C 3D
AL
Oapccss Root{ -2 -1 -3 -2 -2 -2 -1 -1} Exp. m 1250. MeV
012110128 Wight{ 0 -1 0 1 -1 0 0 1 } Theo. m 1319. 95
2 Height- 15 Exp. t ?'s
Bi nary { 0 1 1 1 0 0 0 1 }
L L 1 1 1 1 1 1
E8{ -2 2 2 2 -3 -3 -3 2 }
Physics  -= £l 0 1 1 1 0 2
y{ ’ ? vz 2 23 3 }
2
W6 1 +0]
Bit NKS CA Pascal E8

% 85At [Xe]6s24f 14541065

-6-4-20 2 4 §

Fl i pped
Cctonion triads-fPi =27 Sign nmask=2 Hex=65 R fp_sm4
{1, 7, 2}, {1, 3, 5}, {1, 6, 4},
{2, 3, 4}, {2, 5, 6}, {3, 7, 6}, {4, 7, 5}}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cukbe 0O-1 1 2 3

1 -1 -7 5

C:D 2 7 -1 4

3 -5 -4 -1

Ty 4 6 3 -2

L ;3 S0

\ (ﬁ) 6 -4 5 7

: 7 -2 1 -6

Not Fli pped
Cctonion triads-fPi =29 Sign mask=2 Hex=6C R fp_sm:7
{1, 2, 73, {1, 3, 6}, {1, 5, 4},
(2, 4, 3}, {2, 5, 6}, {3, 7, 5}, {4, 7, 6}}
Coxeter (Cyan)

Fano plane Fano cube O»1 1 2 3

1 -1 7 6

@ 2 -7 -1 -4

3 -6 4 -1

Ty 4 5 -3 2

(;:SF E::) 5 -4 -6 7

\ ® J 6 3 5 -1

' 7 2 -1 -5

mul tiplication

—and

e
Y

-20 3 #’H;
Flattened triad/mask bits
(1, 2, 7, 3, 5, 6, 4}
{1, 0, 1, 0, O, 1, 1}
4 5 6 7
-6 -3 4 2
-3 6 -5 -1
2 1 -7 6
-1 -7 -1 5
7 -1 2 -4
1 -2 -1 -3
-5 4 3 -1
tabl e

Flattened triad/mask bits

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

4 5 6 7

-5 4 -3 -2

3 6 -5 1

-2 -7 1 5

-1 -1 -7 6

1 -1 2 -3

7 -2 -1 -4

-6 3 4 -1

mul tiplication table



235 s Ref. Symbols: 2C 3D
m R > ] @
DabCCSS Root{ 3 25432 1 1
008110128 Wight{ 0 00010 -1 -1
2 Height= 22
Bi nary { 1 0 1 1
1 1 1 1
E8{ 2 "2 2 2
. 1 1 1
Physi cs > -5 0 New
{
Bit NKS CA Pascal E8

110Ds [Rn] 7s15f 146d°

7N

Fano.nb | 213

} Exp. m 95. MeV
}  Theo. m 98. 1056
Exp. t© ?s
1 1 1 0 }
1 L 1 L
2 2 2 T2 }
1 1 2
= 0 _ <
2 Zﬁ 3 }
2 2
Wrs2+0l® W20l

_505

FI i pped
Cctonion triads-fPi =27 Sign mask=2 Hex=1D R fp_sm4 Fl attened triad/mask bits
{{1, 7, 2}, {1, 3, 5}, {1, 6, 4}, (1, 2, 7, 3, 5, 6, 4}
(2, 4, 3}, {2, 6, 5}, {3, 6, 7}, {4, 5, 7}} (14, 0, 1, 1, 1, 0, O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 -7 5 -6 -3 4 2
@ 2 7 -1 -4 3 -6 5 -1
3 -5 4 -1 -2 1 7 -6
o 4 6 -3 2 -1 7 -1 -5
@l @ 5 3 6 -1 -7 -1 -2 4
| ® 6 -4 -5 -7 1 2 -1 3
' 7 -2 1 6 5 -4 -3 -1

Not Fli pped

Cctonion triads-fPi =29 Sign mask=2 Hex=14 R fp_sm7

mul tiplication table

Flattened triad/mask bits

({1, 2, 7}, {1, 3, 6}, {1, 5, 4}, {1, 2,7, 3, 6, 5, 4}
{2, 3, 4}, {2, 6, 5}, {3, 5, 7}, {4, 6, 7}} {0, 0, 1, 0, 1, 0, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 7 6 -5 4 -3 -2
@ 2 -7 -1 4 -3 -6 5 1
3 -6 -4-12 7 1 -5
T 4 5 3 -2 -1 -1 7 -6
(;5 @ 5 -4 6 -7 1 -1 -2 3
\ ® J 6 3 -5 -1 -7 2 -1 4
' 7 2 -1 5 6 -3 -4 -1

mul tiplication table



214 | Fano.nb

98 T .° 3 Ref. Synbols: 2C 3D
4 ¢ e

Dancoss Root{ -2 -1 -3 -3 -3 -2 -1 -1 } Exp. m 1250. MeV
PECSSIY  \wignt{ 0 0 -1 0 0 0 O 1 } Theo. m 1319. 95
0111110102 i ghe - 17 Exp. © ?2's
Bi nary { 1 1 1 0 0 0 0 1 }
1 1 1 1 1 1 1 1
E8{ 2 2 2 2 2 "2 2 2 J
. 1 1 1 1 1 2
Phy{sms > > Nl 0 -5 Y 0 3 1
2 2
s al®  [¥s340]

a=la—

Bit NKS CA Pascal E8

—; 5
=——=| %Np[Rn]7s25f46d!
— " — o
—l!'—
F‘.‘_ _j
Fl i pped
Cctonion triads-fPi =27 Sign mask=3 Hex=56 R fp_sm:4 Flattened triad/mask bits

{1, 2, 73}, {1, 5, 33}, {1, 6, 4}, {1, 7, 2, 5, 3, 6, 4}

{2, 3, 4}, {2, 6, 5}, {3, 6, 7}, {4, 7, 5}} {0, 1, 1,0, 1,0, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 7

)

6

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

2 -7 -1 4 -3 -6 1
3 5 -4 -1 2 -1 -6
Ty 4 6 3 -2 -1 -7 -1 5
@l Q 5 -3 6 1 7 -1 -2 -4
@ 6 -4 -5 -7 1 2 -1 3
\®__,/ 7 2 -1 6 -5 4 -3 -1
@ ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =29 Sign mask=3 Hex=5F R fp_sm:7 Fl attened triad/mask bits
({1, 7, 23, {1, 6, 3}, {1, 5, 4}, {1, 7, 2,6, 3, 5 4}
{2, 4, 3}, {2, 6, 5}, {3, 5 7}, {4, 7, 6}} {1, 1, 1, 1, 1, 0, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

@

i

~No o~ wdN
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230 s .® Ref. Synbols: 2C 3D
My L Y . .
Oapccss Root{ 2 24 3 3 2 11} Exp. m 95. MeV
008111028 Veight{ 0 01 -11-100 3} Theo. m 98. 1056
2 Height= 19 Exp. T 5s
Bi nary { 1 1 0 1 1 1 1 0 )
1 1 1 1 1 1 1
=81 2 2 T2 2 2 2 > -5 }
Physi cs z L _r 0 1 1 0 ]2
i 2 V2 2 23 3 }
2 2
Bit NKS CA Pascal E8 |¢'5,3,il| |¢’5,3,il|
_4-20 2%

oo
"LQIJ 5 "
FI i pped
Cctonion triads-fPi =27 Sign mask=3 Hex=2E R fp_sm=4 Fl attened triad/mask bits
{{1, 2, 7}, {1, 5, 3}, {1, 6, 4}, (1, 7, 2, 5, 3, 6, 4}
(2, 4, 3}, {2, 5, 6}, {3, 7, 6}, {4, 5, 7}} (0, 1, 1, 1, 0, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fame sube 01 1 2 3 4 5 6 7
1 -1 7 -5 -6 3 4 -2
@ 2 -7 -1 -4 3 6 -51
3 5 4 -1 -2 -1 -7 6
T 4 6 -3 2 -1 7 -1 -5
QD’ Q 5 -3 -6 1 -7 -1 2 4
| @ 6 -4 5 7 1 -2 -1 -3
A 7 2 -1 -6 5 -4 3 -1
(:D ‘® ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =29 Sign mask=3 Hex=27 R fp_sm:7 Flattened triad/mask bits
{1, 7, 2}, {1, 6, 3}, {1, 5, 4}, (1, 7, 2, 6, 3, 5, 4}
(2, 3, 4}, {2, 5, 6}, {3, 7, 5}, {4, 6, 7}} (1, 1, 1, 0, O, 1, 0O}
Coxeter (Cyan)
Fano plane Fano cukbe 0-1 1 2 3 4 5 6 7
1 -1 -7 -6 -5 4 3 2
@ 2 7 -1 4 -3 6 -5 -1
3 6 -4 -1 2 -7 -15
Ty 4 5 3 -2 -1 -1 7 -6
g @ 5 -4 -6 7 1 -1 2 -3
\ @ i 6 35 1 -7 -2 1 4
NN 7 21 56 3 -4 1
(:D @ ® mul tiplication table



216 | Fano.nb

Theo.
Exp.

102 [ Ref . nmbol s: 2C 3D
l?mR Symbol s ’ %
0ancess Root{ -2 -1 -3 -3 -2 -2 -1 -1 }
012111128 Wight{ 0 -1 1 -1 0 0 0 1 )
2 Height- 16
Bi nary { 1 1 0 1 0
1 1 1 1 1
E8{ 2 2 2 2 2
. 1 1 1
Physi cs = > "7 0 -5 -
{
Bit NKS CA Pascal E8
FI i pped
Cctonion triads-fPi =27 Sign mask=4 Hex=48 R fp_sm4
({1, 2, 7}, {1, 3, 5}, {1, 4, 6},
(2, 4, 3}, {2, 5, 6}, {3, 6, 7}, {4, 7, 5}}
Hof f manSi ngl et on (Yel | ow)

Fano cube

01 1 2 3

Fano plane

1 -1 7 5

C:) 2 -7 -1 -4

3 -5 4 -1

Ty 4 -6 -3 2
C;F- f;? 5 3 -6 -1
® ! 6 4 5 -7

7 2 -1 6

-2
-1
7
-1
-5

mul tiplication

-1
-1
7

Not Fli pped
Cctonion triads-fPi =29 Sign mask=4 Hex=41 R fp_sm:7
{1, 7, 23, {1, 3, 6}, {1, 4, 53,
{2, 3, 4}, {2, 5, 6}, {3, 5, 7}, {4, 7, 6}}
Coxeter (Cyan)
Fano plane Fane cube 01 1 2 3
1 -1 -7 6
C:) 2 7 -1 4
3 -6 -4 -1
T 4 -5 3 -2
g @ 5 4 -6 -7
Ci) r 6 3 5 -1
7 -2 1 5

-6

m 1250. MmeVv
m 1319. 95
T ?s
0 1 )
1 1
2 2 }
2

Flattened triad/mask bits

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

5 6 7

-3 -4 -2

6 -5 1

1 7 -6

-7 1 5

-1 2 -4

-2 -1 3

4 -3 -1

tabl e

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

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

mul tiplication table
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1 2 .

226 s .° 3 Ref. Synbols: 2C 3D
my R Y .
0apccss Root { 2 2 4 32 2 11 Exp. m 95. MeV
008111128 Weight{ 0 1 -101 -100 } Theo. m 98. 1056
2 Height- 18 Exp. T 5s
Bi nary { 1 1 1 0 1 1 1 0 )
1 1 1 1 1 1 1 f

= 2 2 2 2 2 2 z 3 )
Physi cs 1 1 1 0 1 1 0 2

) 2 2 V2 2 23 3 }

{

7
|5 3 +1]

a=la—

Bit NKS CA Pascal E8

FI i pped
Cctonion triads-fPi =27 Sign mask=4 Hex=30 R fp_sm:4 Flattened triad/mask bits
{{1, 2, 7}, {1, 3, 5}, {1, 4, 6}, {1, 7, 2, 3, 5, 4, 6}
{2, 3, 4}, {2, 6, 5}, {3, 7, 6}, {4, 5, 7}} {0, 0, 0, 0, 1, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

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

mul tiplication table

~NOoO o~ WwN

Not Fli pped
Cctonion triads-fPi =29 Si agn mask=4 Hex=39 R fp_sm:7 Fl attened triad/mask bits
{1, 7, 23, {1, 3, 6}, {1, 4, 53}, {1, 7, 2, 3, 6, 4, 5}
{2, 4, 33}, {2, 6, 5}, {3, 7, 5}, {4, 6, 7}} {1, 0, 0, 1, 1, 1, 0O}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 -7 6 5 -4 -3 2
7 -1 -4 3 -6 5 -1
-6 4 -1 -2 -7 1 5
-5 -3 2 -11 7 -6
4 6 7 -1 -1 -2 -3
3 -5 -1-7 2 -1 4
-2 1 -5 6 3 -4 -1
mul tiplication table

@

Yo ?
@ \@../ @

~No ok wdN
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1 2 . )
34 D 3 Ref. Synbols: 2C 3D
R s o) 0 g

Dancoss Root{ -2 -2 -4 -3 -2 -1 -1 -1 } Exp. m 4200. MeV
PECSS9Y  \wight{ -1 1 0 0 -1 1 0 O } Theo. m 3270. 13
010110011 ., ght= 17 Exp. t ?'s
Bi nary { 0 0 0 0 1 0 0 1 }
1 1 1 1 1 1 1 1
E8{ 2 "2 2 2 2 "2 2 2 J
. 1 1 1 1 2
Physi cs -5 -5 0 e > Y 0 3 1

{

7
s 3 +3]

Bit NKS CA Pascal E8

95 Am[Rn]7s25f 7

FI i pped
Cctonion triads-fPi =28 Sign mask=1 Hex=7D L fp_sm3 Flattened triad/mask bits
{{1, 7, 2}, {1, 3, 5}, {1, 6, 4}, {1, 7, 2, 3, 5, 6, 4}
{2, 6, 3}, {2, 5, 4}, {3, 7,4}, {5 7, 6}} {1, 0, 1, 1, 1, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

~NOoO o~ WwN

3 -4 -1 2 -1 -7 6
| -4 -3 2 1 7 -1 -5
\®__,/ -2 1 -4 3 -6 5 -1
(:D @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =30 Sign mask=1 Hex=76 R fp_sm:6 Flattened triad/mask bits
{{1, 2, 7}, {1, 6, 3}, {1, 5, 4}, {1, 2, 7, 6, 3, 5, 4}
{2, 3, 5}, {2, 6, 4}, {3, 7, 4}, {5, 7, 6}} {0, 1, 1, 0, 1, 1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7

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

mul tiplication table

~NOoO o~ WN
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106 t * ® Ref. Synbols: 2|:. 3D .
bg L
0apccss Root{ 1 12 1 1 1 11} Exp. m 174200. MeV
002110022 Wight{ 1 00 -1 1 -110 } Theo. m 175990
2 Height- 10 Exp. t ?'s
Bi nary { 1 1 0 0 0 1 1 0 }
1 1 1 1 1 1 f
= 2 d 2 T2 T2 2 2 -3 }
Physi cs 1 L 0 1 1 1 0 2
y{ ’ 2 Ve 2 2V3 3 }
2
s 3 +2]

Bit NKS CA Pascal E8

ek

]
= 4
: | 57La[Xe]6s25d! g
E St : -2
-4
-6
FI i pped
Cctonion triads-fPi =28 Sign mask=1 Hex=05 L fp_sm3 Fl attened triad/mask bits
({1, 7, 23, {1, 3, 5}, {1, 6, 4}, {1, 7, 2, 3,5, 6, 4}
{2, 3, 6}, {2, 4, 5}, {3, 4, 7}, {5 6, 7}} {1, 0, 1, 0, 0, 0, 0}
Coxeter (Cyan)
Fano plane Fanc cukbe 01 1 2 3 4 5 6 7

@

Not

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

2 7 -1 6 5 -4 -3 -1
3 -5-6-17 1 2 -4
1 4 6 -5 -7 -1 2 -1 3
g @ 5 3 4 -1 -2 -1 7 -6
® J 6 4 3 -2 1 -7 15
N\ S/ 7 -2 1 4 -3 6 -5 -1
@ @ mul tiplication table
Fl i pped
Cctonion triads-fPi =30 Sign mask=1 Hex=0E R fp_sm-6 Flattened triad/mask bits
{{1, 2, 7}, {1, 6, 3}, {1, 5, 43}, {1, 2, 7, 6, 3, 5, 4}
{2, 5, 3}, {2, 4, 6}, {3, 4, 7}, {5, 6, 7}} {0, 1, 1, 1, 0, 0, O}
Hof f manSi ngl et on (Yel | ow)
Fanc plane Fame sube 01 1 2 3 4 5 6 7

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

mul tiplication table

~NOoO o~ WwN
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2 1 . .
35 t ° 5 Ref. Synbols: 2D 3D
L o g
0apccss Root{ 1 011111 1 } Exp. m 174200. MeV
0021101?2 Wight{ 1000001 -1} Theo. m 175990,
2 Hei ght = 8 Exp T 2 s
Bi nary { 0 0 0 0 0 1 1 0 )
1 1 1 1 1 1 1 1

= 2 2 2 T2 T2 2 2 -3 }
Physi cs L _1 0 1 1 1 0 2

) 2 2 V2 2 23 3 }

{

Bit NKS CA Pascal E8

—6-4-20 24
Fl i pped
Cctonion triads-fPi =28 Sign nmask=2 Hex=1B L fp_sm3 Flattened triad/mask bits
{1, 7, 23, {1, 5, 3}, {1, 4, 6}, (1, 7, 2, 5, 3, 4, 6}
{2, 6, 3}, {2, 5, 4}, {3, 4, 7}, {5, 6, 7}} {1, 1, 0, 1, 1, 0, 0}
Coxet er (Cyan)
Fano plane Fano cube o1 1 2 3 4 5 6 7
1 -1 -7 -5 6 3 -4 2
@ 2 7 -1 -6 -5 4 3 -1
3 5 6 -1 7 -1 -2 -4
1 4 -6 5 -7 -1 -2 1 3
(;5 @ 5 -3 -4 1 2 -1 7 -6
| @ J 6 4 -3 2 -1 -7 -1 5
\®/ 7 -2 1 4 -3 6 -5 -1
@ ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =30 Sign nmask=2 Hex=10 R fp_sm-6 Fl attened triad/mask bits
{1, 2, 73}, {1, 3, 63}, {1, 4, 5}, {1, 2, 7, 3, 6, 4, 5}
{2, 3, 5}, {2, 6, 4}, (3, 4, 7}, {5, 6, 7}} {0, 0, 0, 0, 1, 0, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 17 6 5 -4 -3 -2
@ 2 -7 -15 -6 -3 4 1
3 -6 -5-1 7 2 1 -4
1 4 -5 6 -7 -1 1 -2 3
(;5 @ 5 4 3 -2 -1 -1 7 -6
® r 6 3 -4 -1 2 -7 -1 5
7 2 -1 4 -3 6 -5 -1

mul tiplication table
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1 2 ‘ .
105 b * Ref. Symbols: 2C 3D
R syl s 26(') 30 gy
Oapccss Root{ -2 -1 -3 -3 -2 -1-1-11} Exp m 4200. MeV
0181101?2 Wight{ -1 1 0 -1 0 0 0 1 } Theo. m 3270. 13
2 Height- 15 Exp. t ?'s
Bi nary { 1 1 0 0 1 0 0 1 }
1 1 1 1 1 1 N

= 2 2 2 "2 2 "2 2 2 )
Physi cs : 1 0 o 1 ! 0 2

y{ 2 2 vz 2 273 3 }

Bit NKS CA Pascal E8

86Rn [ Xe ] 6s24f 14501068

FI i pped

Cctonion triads-fPi =28 Sign mask=2 Hex=63 L fp_sm3

{1, 7, 23, {1, 5, 33}, {1, 4, 63},

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

{5, 7, 6}}

Fano cube

01 1 2 3 4

Fano plane
1 -1 -7 -5 6
CD 2 7 -1 6 5
3 5 -6 -1 -7
Ty 4 -6 -5 7 -1
g @ 5 -3 4 1 -2
\ (i) J 6 4 3 -2 -1
\‘C:>f/ 7 -2 1 -4 3
@ ® mul tiplication
Not Fli pped
Cctonion triads-fPi =30 Si gn mask=2 Hex=68 R fp_sm:6
({1, 2, 73, {1, 3, 6}, {1, 4, 53},
{2, 5, 3}, {2, 4, 6}, {3, 7, 4}, {5, 7, 6}}
Hof f manSi ngl et on (Yel | ow)

Fano cube

Fano plane 01 1 2 3 4
1 -1.7 6 5

@ 2 -7 -1 -5 6

3 -6 5 -1 -7

Ty 4 -5 -6 7 -1
g @ 5 4 -3 2 -1
\ Ci) J 6 3 4 -1 -2
' S 7 2 -1 -4 3

@ -9

Flattened triad/mask bits

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

5 6 7

3 -4 2

-4 -3 -1

-1 2 4

2 1 -3

-1 -7 6

7 -1 -5

-6 5 -1

tabl e

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

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

mul tiplication table
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1 " .
115 b ® Ref. mbol s;: 2C 3D
m ¢ > ’ e
Oapccss Root{ -1 -1 -2 -2 -2 -1 -1 -1} Exp. m 4200. MeV
0181110?2 Wight{ -1 1 -1 0 0 1 -1 0 } Theo. m 3270. 13
2 Height- 12 Exp. t ?'s
Bi nary { 1 0 1 0 1 0 0 1 )
1 1 1 1 1 1 1 1
E8{ 2 3 2 -3 2 3 ~3 2 }
Physi cs : -1 . 0 1 ! 0 2
)1 2 2 V2 2 2V3 3 }
2 2
Bit NKS CA Pascal E8 |¢'4,3,il| |¢'4,3,il|

e F—

69Tm[ Xe ] 6524f 13

L. : :
S6-4-20 2 4 6 -3n g

FI i pped
Cctonion triads-fPi =28 Si gn mask=3 Hex=50 L fp_sm:3 Flattened triad/mask bits
{1, 2, 73, {1, 3, 5}, {1, 4, 6}, {1, 2, 7, 3, 5, 4, 6)
{2, 3, 6}, {2, 5, 4}, {3, 4, 7}, {5, 7, 6}} {0, 0, 0, 0, 1, O, 1}
Coxeter (Cyan)
Fanc plane Fano cube 01 1 2 3 4 5 6 7

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

@

2 -7 -1 6 -5 4 -3 1
3 -5-6 -1 7 1 2 -4
e 4 -6 5 -7 -1 -2 1 3
GINe
® J 6 4 3 2 17 -1 -5
N\ / 7 2 -1 4 -3 -6 5 -1
@ @ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =30 Sign mask=3 Hex=5B R fp_sm-6 Flattened triad/mask bits
{{1, 7, 2}, {1, 6, 3}, {1, 4, 5}, {1, 7, 2, 6, 3, 4, 5}
{2, 5, 3}, {2, 6, 4}, {3, 4, 7}, {5 7, 6}} {1, 1, 0,1, 1, 0, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fane cube 01 1 2 3 4 5 6 7

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

mul tiplication table

@

Yo f

~No o wdN
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2 .
136t * Ref. Synbols: 2C 3D
S
0apcess Rot{ 1 1 2 21 1 11 } Exp. m 174200, MeV
002111022 Weight{ 1 0 -110-110 3} Theo. m 175990.
2 Height- 11 Exp. t ?'s
Bi nary { 0 1 1 0 0 1 1 0 }
1 1 1 1 1 1 1 1
= 2 2 2 T2 T2 2 2 -3 }
Physi cs _t 1 1 0 1 1 0 2
)1 2 2 V2o 2 23 3 }
4 2
Bit NKS CA Pascal E8 |I1"5{4,3,iz| . |I1£!4,3,12|

FI i pped

202

Cctonion triads-fPi =28 Sign mask=3 Hex=28 L fp_sm3

{{1, 2, 73,
{2, 6, 3},

{1, 3, 5},
(2, 4, 53,
Coxet er

Fano cube

Fano plane

@

Po?
@ \@../ @

Not Fli pped

(1, 4, 6},

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

(Cyan)
051 1 2 3 4
1 1 7 5 6
2 -7 -1 -6 5
3 -5 6 -1 -7
4 -6 -5 7 -1
5 3 4 -1 -2
6 4 -3 2 -1
7 2 -1 -4 3

Cctonion triads-fPi =30 Si gn mask=3 Hex=23 R fp_sm6

{{1, 7, 23,
{2, 3, 5},

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

Hof f manSi ngl et on

Fano cube

Fano plane

{1, 4, 5},
{3, 7, 4}, {5, 6, 7}}
(Yel | ow)

01 1 2 3 4
1 -1 -7 -6 5
2 7 -1 5 6
3 6 -5 -1 -7
4 -5 -6 7 -1
5 4 3 -2 -1
6 -3 4 1 -2
7 -2 1 -4 3

mul tiplication

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

5 6 7
-3 -4 -2
-4 3 1
1 -2 4
2 1 -3
-1 7 -6
-7 -1 5
6 -5 -1
tabl e

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

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

6
3
-4
1
2
7
1
-5

mul tiplication table



224 | Fano.nb

2 .
116 t ® Ref. Synbols: 2C 3D
b s g
0apcess Root{ 2 1 3 2111 1 } Exp. m 174200. MeV
002111122 Wight{ 1 0 -1 0100 -1} Theo. m 175 990.
2 Height- 13 Exp. t ?'s
Bi nary{ 1 0 1 0 0 1 1 0 }
1 1 1 1 1 1 1 1
E81 2 "2 2 - "2 2 2 "2 )
Physi cs -1 = 0 -t L 0 -2
i 2 2 NE 2 23 3 )
2 2
Bit NKS CA Pascal E8 |ﬂl‘5’5,2,il| . |ﬂl‘5’5,2,11|
Tl r [Xe]6s24f 145d7
FI i pped
Cctonion triads-fPi =28 Sign mask=4 Hex=36 L fp_sm3 Fl attened triad/mask bits
({1, 2, 73, {1, 5, 3}, {1, 6, 4}, {1, 2, 7, 5, 3, 6, 4}
{2, 3, 6}, {2, 5, 4}, {3, 7, 4}, {5, 6, 7}} {0, 1, 1, 0, 1, 1, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 7 -5 -6 3 4 -2
@ 2 -7 -1 6 -5 4 -3 1
3 5 -6 -1 -7 -1 2 4
T 4 6 5 7 -1 -2 -1 -3
g @ 5 -3 -4 1 2 -1 7 -6
@ J 6 4 3 -2 1 -7 15
\Q_/ 7 2 -1 -4 3 6 -5 -1
(:D ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =30 Sign mask=4 Hex=3D R f p_sm-6 Flattened triad/mask bits
({1, 7, 23, {1, 3, 6}, {1, 5, 43}, {1, 7, 2, 3, 6, 5, 4}
{2, 5 3}, {2, 6, 4}, {3, 7, 4}, {5 6, 7}} {1, 0, 1,1, 1, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fane cube 01 1 2 3 4 5 6 7
1 -1 -7 6 -5 4 -3 2
@ 2 7 -1 -5 -6 3 4 -1
3 -6 5 -1 -7 -2 1 4
s 4 5 6 7 -1 -1 -2 -3
g @ 5 -4 -3 2 1 -1 7 -6
® J 6 3 -4 -1 2 -7 -1 5
7 -2 1 -4 3 6 -5 -1

mul tiplication table



Fano.nb | 225

) , .
135 b ? Ref. Synbols: 2C 3D
R A
Dancess Root{ -2 -1 -3 -2 -2 -1 -1 -1 } Exp. m 4200. MeV
018111122 Wight{ -1 1 -1 1 -1 0 0 1 } Theo. m 3270. 13
2 Height- 14 Exp. t ?'s
Bi nary { 0 1 1 0 1 0 0 1 }
1 1 1 1 1 1 1 1
E81 "2 2 2 "2 2 "2 "2 2 )
Physi cs . 1 e 0 = — 0 2
y{ 2 2 NeE 2 NS 3 }
2
Bit NKS CA Pascal ES8 |I+'5rﬁ 1 +1|

81T| [Xe]6s24f 145d106p!

FI i pped
Cctonion triads-fPi =28 Sign mask=4 Hex=4E L fp_sm3
{1, 2, 73}, {1, 5, 33}, {1, 6, 4},
{2, 6, 3}, {2, 4, 5}, {38, 4, 7}, {5, 7, 6}}
Coxeter (Cyan)
Fano plane Fano cube O-1 1 2 3
1 -1 7 -5
@ 2 -7 -1 -6
3 5 6 -1
Ty 4 6 -5 -7
g @ 5 -3 4 1
| @ f 6 -4 -3 2
7 2 -1 4

Not Fli pped
Cctonion triads-fPi =30 Si gn mask=4 Hex=45 R fp_sm:6
{1, 7, 2}, {1, 3, 6}, {1, 5, 4},
{2, 3, 5}, {2, 4, 6}, {3, 4, 7}, {5, 7, 6}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fanc cukbe 0-1 1 2 3
1 -1 -7 6
@ 2 7 -1 5
3 -6 -5 -1
o 4 5 -6 -7
QD’ @ 5 43 2
@ r 6 3 4 -1
7 -2 1 4

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

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

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

7
-2

mul tiplication table

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

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

6
-3
)
1
2
-7
1
5

7
2
1
4
3
6
5
1

mul tiplication table
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¥
el

1 B
16 s° Ref. Synbols: 2C 3D
s g 0
0apccss Root{ -2 -2 -4 -4 -3 -2 -1 -1 Exp. m 95. MeV
018110028 Wight{ 0 0 0 -1 0 1 0 0 } Theo. m 98. 1056
2 Height= 20 Exp. t ?'s
Bi nary { 1 0 0 0 0 0 0 1 )
1 1 1 1 1 1 1 1
= d 2 2 T2 2 "2 -3 > }
Physi cs i _L 0 1 1 1 0 2
ﬁ 2 2 vz 2 273 3 }
W 1)

A=

Bit NKS CA Pascal E8

ek

W 541
=

104Rf [Rn)7s25f 62

-5 0 5
Fl i pped
Cctonion triads-fPi =29 Si gn mask=1 Hex=75 R fp_sm:? Fl attened triad/mask bits
{1, 7, 23, {1, 3, 6}, {1, 5, 4}, {1, 2, 7, 3, 6, 5, 4}
{2, 3, 4}, {2, 6, 5}, {3, 7, 5}, {4, 7, 6}} {4, 0, 1, 0, 1, 1, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 -7 6 -5 4 -3 2
7 -1 4 -3 -6 5 -1
-6 -4 -1 2 -7 1 5
5 3 -2 -1 -1 -7 6
-4 6 7 1 -1 -2 -3
3 -5-1 7 2 -1 -4
-2 1 -5 -6 3 4 -1
mul tiplication table

TeQ
© % ®

~NOoO o~ WN

Not Fli pped
Cctonion triads-fPi =27 Sign mask=1 Hex=7C R fp_sm-4 Fl attened triad/mask bits
({1, 2, 7}, {1, 3, 5}, {1, 6, 4}, {1, 2, 7, 3, 5, 6, 4}
{2, 4, 3}, {2, 6, 5}, {3, 7, 6}, {4, 7, 5}} {0, 0, 1,1, 1,1, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

mul tiplication table

FTe®
® -0

~No o, wN




145 fi $  Ref. Synbols: 2|:.
d
0apcessgg Root{ 1 12 2 2
001110010 Wight{ 0 1 0 0 0
2 Height- 13

Bi nary { 0 1 0

1 1 1

E8{ 2 2 2

. 1 1
Physi cs -5 > 0

{

Bit NKS CA Pascal E8

FI i pped

Cctonion triads-fPi =29 Sign mask=1 Hex=0D R fp_sm7

75Re [Xe ] 6s24f 145d5

Fano.nb | 227

Exp. m 1250. MeV
Theo. m 1319. 95
Exp. t© ?'s
1 1 1 0 )
1 1 1 1
2 2 2 ) }
1 2
L 0 _ [z
2 23 8 )

Flattened triad/mask bits

({1, 7, 2}, (1, 3, 6), {1, 5, 4}, (1, 2, 7, 3, 6, 5, 4)
(2, 4, 3}, {2, 5, 6}, {3, 5 7}, {4, 6, 7}} (1, 0, 1, 1, 0, 0, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 1 -7 6 -5 4 -3 2
@ 2 7 1 -4 3 6 -5 -1
3 6 4 -1 -2 7 1 -5
T 4 5 -3 2 -1 -1 7 -6
(;5 CP 5 -4 -6 -7 1 -1 2 3
| ® 6 3 5 -1 -7 -2 -1 4
' 7 -2 1 5 6 -3 -4 -1

Fl i pped

Not

Cctonion triads-fPi =27 Sign nmask=1 Hex=04 R fp_sm4

mul tiplication table

Flattened triad/mask bits

{1, 2, 73, {1, 3, 5}, {1, 6, 4}, (1, 2, 7, 3, 5, 6, 4}
{2, 3, 4}, {2, 5, 6}, {3, 6, 7}, {4, 5, 7}} {0, 0, 1, 0, 0, 0, 0}
Hof f manSi ngl et on (Yel | ow)

Ffanc plane Fano cube 01 1 2 3 4 5 6 7
1 -1 7 5 -6 -3 4 -2
@ 2 -7 -1 4 -3 6 -5 1
3 -5 -4 -1 2 1 7 -6
s 4 6 3 -2 -1 7 -1 -5
g @ 5 3 -6 -1 -7 -1 2 4
® ' 6 -4 5 -7 1 -2 -1 3
7 2 -1 6 5 -4 -3 -1

mul tiplication table
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1 2 ’
22 s3 3 Ref. Synbols: 2C 3D
s ) g
DapeesS Root{ -3 -2 -5 -4 -3 -2 -1 -1} Exp. m 95. MeV
018110128 Wight{ 0 0 0 0 -1 0 1 1 } Theo. m 98. 1056
2 Height- 22 Exp. t ?'s
Bi nary { 0 1 0 0 0 0 0 1 }
1 1 1 1 1 1 1 1
E8{ "2 2 2 2 2 "2 2 2 J
Physi cs -t : 0 S -t - 0 2
y{ 2 2 NeS 2 23 3 }
1"
fi,2,£0
Bit NKS CA Pascal EB Wﬁ:li”' | o |
5 -5 a—
110Ds [Rn] 75151 16d°
-5
4 '
-io0 5 Rl Ry
FI i pped
Cctonion triads-fPi =29 Sign mask=2 Hex=6B R fp_sm7 Fl attened triad/mask bits
{1, 7, 23, {1, 6, 3}, {1, 4, 53}, {1, 2, 7, 6, 3, 4, 5}
(2, 4, 3}, {2, 5, 6}, {3, 7, 5}, {4, 7, 6}} (1, 1, 0, 1, 0, 1, 1}
Coxeter (Cyan)

Fano cube

01 1
1 -1
7
6

2
-7
1
4
-5 -3
4 -6
-3 5
21

3
-6
4
-1
2
7
1
-5

Fano plane

@

T3
® @ O

~No o wN

Not Fli pped
Cctonion triads-fPi =27 Sign mask=2 Hex=62 R fp_sm4
{{1, 2, 7}, {1, 5, 3}, {1, 4, 6},
{2, 3, 4}, {2, 5, 6}, {3, 7, 6}, {4, 7, 5}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 0-1 1 2 3
1 -1 7 -5
@ 2 -7 -1 4
3 5 -4 -1
T 4 -6 3 -2
(;5 @ 5 -3 -6 1
@ ' 6 4 5 7
7 2 -1 -6

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

3
-5
-1
-7
2
-1
4

mul tiplication table

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

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

6
)
-5
-7

1

2
1

3

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

mul tiplication table



Ref .

Synbol s:

2C

by D
0aDCCSS Root{ 2 1 3 2
002110128 veight{ 0 10 -1

2 Height- 15
Bi nary { 1 0 0
I
Physi cs % —% 0
{
Bit NKS CA Pascal E8

Fl i pped

Cctonion triads-fPi =29 Sign nmask=2 Hex=13 R fp_sm7

{1, 7, 23,
{2, 3, 43,

Fano plane

P&

85At [Xe]6s24f 145d106p°

Fano.nb | 229

1 Exp. m 1250. MeV
} Theo. m 1319. 95
Exp. t© ?'s
1 1 1 0 )
1 1 1 1
2 2 2 ) }
1 1 2
L 0 _ [z
2 23 3 }
2
6,1 +0]

ata—

Flattened triad/mask bits

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

Fano cube 01 1 2 3 4 5 6 7

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

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

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

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

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

6 -3 -51 -7 2 -1 4

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

mul tiplication table

Not Fli pped
Cctonion triads-fPi =27 Sign mask=2 Hex=1A R fp_sm:4 Flattened triad/mask bits
{{1, 2, 7}, {1, 5, 3}, {1, 4, 6}, {1, 2, 7, 5, 3, 4, 6}
{2, 4, 3}, {2, 6, 5}, {3, 6, 7}, {4, 5, 7}} {0, 1, 0, 1, 1, 0, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 7 -5 6 3 -4 -2
CD 2 -7 -1 -4 3 -6 5 1
3 5 4 -1 -2 -1 7 -6
Ty 4 -6 -3 2 -1 7 1 -5
g @ 5 -3 6 1 -7 -1 -2 4
@ { 6 4 -5 -7 -1 2 -1 3
7 2 -1 6 5 -4 -3 -1

mul tiplication table



230 | Fano.nb

1 .
27 s * Ref. Synbols: 2C 3D
tl s g o
0apccss Root{ -2 -2 -4 -3 -3 -2 -1 -1 Exp. m 95. MeV
018111028 Wight{ 0 0 -1 1 -1 1 0 0 } Theo. m 98. 1056
2 Height-= 19 Exp. t ?'s
Bi nary { 0 0 1 0 0 0 0 1 }
1 1 1 1 1 1 1 1
= oz 2 2 "2 "2 2 2 2 }
Physics  -= St 1 0 1 1 o 2
y{ 2 2 V2 2 23 3 }
2 2
Bit NKS CA Pascal E8 |¢'5,3,il| |¢’5,3,il|

_4-2024

A’fﬂz};\ 1LV [Rn) 78251 13

-2
__________________ -4
50 3 I
FI i pped
Cctonion triads-fPi =29 Sign mask=3 Hex=58 R fp_sm:7 Flattened triad/mask bits
{{1, 2, 7}, {1, 3, 6}, {1, 4, 53}, {1, 7, 2, 3, 6, 4, 5}
{2, 4, 3}, {2, 6, 5}, {3, 5, 7}, {4, 7, 6}} {0, 0, 0, 1, 1, 0, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

2 -7 -1 -4 3 -6 5 1
3 -6 4 -1 -2 7 1 -5
Ty 4 -5 -3 2 -1 1 -7 6
(;5 Q 5 4 6 -7 -1 -1 -2 3
® 6 3 -5 -1 7 2 -1 -4
\@__,/ 7 2 -1 5 -6 -3 4 -1
@ @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =27 Sign mask=3 Hex=51 R fp_sm4 Flattened triad/mask bits
{1, 7, 23, {1, 3, 5}, {1, 4, 6}, (1, 7, 2, 3, 5, 4, 6}
{2, 3, 4y, {2, 6, 5}, {3, 6, 7}, {4, 7, 5}} {1, 0, 0, O, 1, O, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fane cube 01 1 2 3 4 5 6 7

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

7 -1 4 -3 -6 5 -1
-5 -4 -1 2 1 7 -6
B -6 3 -2 -1 -7 1 5

3 6 -1 7 -1 -2 -4
4 -5 -7 -1 2 -1 3
-2 1 6 -5 4 -3 -1
mul tiplication table

~No ok wdN




159 ¢ 33 Ref. Synbols: 2C 3D
bm W . .
0apccss Root{ 2 133321 1 } Exp.
002111028 Veight{ 0 010000 -1} Theo.
> Height- 17 Exp.
Bi nary { 0 0 0 1 1
1 1 1 1 1
= 2 T2 "2 2 2
) N L ) .
Phy{sms -5 -3 _E 0 L
2
Bit NKS CA Pascal ES8 |I+'5'5,3,ilil|

Fl i pped

Fano.nb | 231

m 1250. MeV
m 1319. 95
T ?s
1 1 0 )
1 1 1
2 2 2 }
1 2
0 I
23 3 }
2
[Wrs 3 +0]

Cctonion triads-fPi =29 Sign nmask=3 Hex=20 R fp_sm7

{1, 2, 73,
{2, 3, 43,

{1, 3, 6},
{2, 5, 63},
Coxet er

{1, 4, 5},
{3, 7, 5},
(Cyan)

{4, 6, 7}}

Fano cube

_an 2

_ju a

a=la—

[ —

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

5 6 7
-4 -3 -2
6 -5 1
-7 1 5
1 7 -6
-1 2 -3
-2 -1 4
3 -4 -1
tabl e

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

5 6 7
-3 4 2

Fano plane 0,1 1 2 3 4
-1 7 6 5
CD -7 -1 4 -3
-6 -4 -1 2
o -5 3 -2 -1
@ c %7
! ® 3 5 -1 -7
\®/ 2 -1 -5 6
@ @ mul tiplication

Not Fli pped
Cctonion triads-fPi =27 Sign nmask=3 Hex=29 R fp_sm-4
({1, 7, 2}, {1, 3, 5}, {1, 4, 6},
{2, 4, 3}, {2, 5, 6}, {3, 7, 6}, {4, 5, 71}
Hof f manSi ngl et on (Yel | ow)

Fano plane Fano cube 01 1 2 3 4
1 -1 -7 5 6

CD 2 7 -1 -4 3

3 -5 4 -1 -2

Ty 4 -6 -3 2 -1
g @ 5 3 -6 -1 -7
® r 6 4 5 7 -1

7 -2 1 -6 5

6
1
7

1

-2

-4

-5
-7
1
2
-1
3

mul tiplication table




232 | Fano.nb

31 ¢ ° Ref. Synbols: 2C 3D
4 > ¢ e

Dancoss Root{ -2 -2 -4 -3 -2 -2 -1 -1} Exp. m 95. MeV
PCCSSOY  \mignt{ 0 -1 1 0 -1 1 0 O } Theo. m 98. 1056
0101111102 4 ght - 18 Exp. t ?'s
Bi nary { 0 0 0 1 0 0 0 1 }
1 1 1 1 1 1 1
E8{ "2 "2 2 2 2 "2 2 2 J
. 1 1 1 1 1 2
Phy{sms -5 -5 "7 0 -5 Y 0 3 1
2 2
s 342" [Wrs342]

Bit NKS CA Pascal E8

a=la—

a=la—

E *8Cr [Rn] 725110

FI i pped
Cctonion triads-fPi =29 Sign mask=4 Hex=46 R fp_sm7 Flattened triad/mask bits
{1, 2, 7}, {1, 6, 3}, {1, 5, 4}, (1, 7, 2, 6, 3, 5, 4}
(2, 3, 4}, {2, 5, 6}, {3, 5, 7}, {4, 7, 6}} (0, 1, 1, 0, 0, O, 1}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 6 7
1 -1 7 -6 -5 4 3 -2
@ 2 -7 -1 4 -3 6 -51
3 6 -4 -1 2 7 -1 -5
Ty 4 5 3 -2 -1 -1 -7 6
@l Q 5 -4 -6 -7 1 -1 2 3
\ @ 6 -3 5 1 7 -2 -1 -4
\®/ 7 2 -1 5 -6 -3 4 -1
CD ® mul tiplication table
Not Fli pped
Cctonion triads-fPi =27 Si gn mask=4 Hex=4F R fp_sm4 Flattened triad/mask bits
{1, 7, 2}, {1, 5, 3}, {1, 6, 4}, (1, 7, 2, 5, 3, 6, 4}
(2, 4, 3}, {2, 5, 6}, {3, 6, 7}, {4, 7, 5}} {1, 1, 1, 1, 0, 0, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fane cube 01 1 2 3 4 5 6 7
1 -1 -7 -5 -6 3 4 2
@ 7 -1 -4 3 6 -5 -1

5 4 -1 -2 -1 7 -6
6 -3 2 -1 -7 -1 5
-3 -6 1 7 -1 2 -4
-4 5 -7 1 -2 -1 3
-2 1 6 -5 4 -3 -1
mul tiplication table

o9

~No ok wdN
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2
155 ¢ ! Ref. Synbols: 2C 3D
bm R Y . .
Oapccss Root{ 2 1 3 32211 } Ep m 1250. MeV
002111128 Weight{ 0 1 -11000 -1} Theo. m 1319. 95
2 Height- 16 Exp. T 5 s
Bi nary { 0 0 1 0 1 1 1 0 )
1 1 1 1 1 1 1 f

=81 2 2 2 T2 2 2 3 -3 }
Physi cs —l _£ - 0 1 1 0 _ 2

) 2 2 V2 2 23 3 }

{

Bit NKS CA Pascal E8

ﬁ /gﬁ%\ 89Ac [Rn]7s26d! .

FI i pped

Cctonion triads-fPi =29 Sign mask=4 Hex=3E R fp_sm7 Fl attened triad/mask bits
({1, 2, 73, {1, 6, 3}, {1, 5, 4}, {1, 7, 2, 6, 3, 5 4}
{2, 4, 3}, {2, 6, 5}, {3, 7, 5}, {4, 6, 7}} {0, 1, 1, 1, 1, 1, O}

Coxeter (Cyan)

Fano plane Tane cube 01 1 2 3 4 5 6 7
1 -1 7 -6 -5 4 3 -2
-7 -1 -4 3 -6 5 1
6 4 -1 -2 -7 -1 5
5 -3 2 -1 -1 7 -6
-4 6 7 1 -1 -2 -3
-3 -5 1 -7 2 -1 4
2 -1 -56 3 -4 -1
mul tiplication table

~No o~ wWwN

Not Fli pped
Cctonion triads-fPi =27 Sign mask=4 Hex=37 R fp_sm4 Fl attened triad/mask bits
{{1, 7, 2}, {1, 5, 3}, {1, 6, 4}, (1, 7, 2, 5, 3, 6, 4}
(2, 3, 4}, {2, 6, 5}, {3, 7, 6}, {4, 5, 7}} {1, 1, 1, 0, 1, 1, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

1 -1 -7 -5-6 3 4 2
7 -1 4 -3 -6 5 -1
5 -4 -1 2 -1 -7 6
6 3 -2 -1 7 -1 -5
-3 6 1 -7 -1 -2 4
-4 -5 7 1 2 -1 -3
-2 1 -6 5 -4 3 -1
mul tiplication table

)

o9

~No ok wN
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174200.
175990.
?s

MeVv

NP =

2 . .
151 © .*’® Ref. Symbols: 2C 3D
ol ) 0 g
Oapccss Root{ -1 -1 -2 -1-1-1-1-1} Exp. m
012110022 Wight{ -1 0 0 1 -1 1 -1 0 } Theo. m
> Height- 10 Exp. T
Bi nary { 0 0 1 1 1 0 0
1 1 1 1 1 1 1
= 2 2 2 2 2 "2 2
Physics -+ i 0 1 1 ! 0
f ’ vz 2 25
2
s 2,42]

Bit NKS CA Pascal E8

ek

i
4
57La[Xe]6s25d?! g
-2
-4
-6
Fl i pped
Cctonion triads-fPi =30 Sign mask=1 Hex=71 R fp_sm6
{{1! 71 2}1 {11 3! 6}! {1! 4! 5}!
{2, 3, 53}, {2, 6, 4}, {3, 7, 4}, {5, 7, 6}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4
1 -1 -7 6 5
@ > 7 15 -6
3 -6 -5 -1 -7
Ty 4 -5 6 7 -1
I R
CD 6 3 -4 -1 2
7 -2 1 -4 3

Not Fli pped

Cctonion triads-fPi =28 Sign mask=1 Hex=7A L fp_sm3

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

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

Fano cube

{5, 7, 6}}

O-1 1 2 3 4

Fano plane
1 -1 7 -5 6
@ 2 -7 -1 -6 -5
3 5 6 -1 -7
T 4 -6 5 7 -1
QD’ if;?, 5 -3 -4 1 2
! @ 6 4 -3 2 -1
' 7 2 -1 -4 3

mul tiplication

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

5 6 7
-4 -3 2
-3 4 -1
2 1 4
1 -2 -3
-1 -7 6
7 -1 -5
-6 5 -1
tabl e

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

-1
-2 1
-1 -7 6
7 -1
-6 5

mul tiplication table



Fano.nb | 235

223 b . Ref . nbol s: 2C 3D
m i > _ 'y
0apcess Root{ 2 2 4 3 2 4200. MeV
008110022 Wight{ 1 -1 00 1 m 3270. 13
2 Height= 17 T ?'s
Bi nary { 1 1 1 1 1 0 1
1 1 1 1 1 1
E8{ 2 2 2 2 2 "2 J
. 1 1 1 2
PhﬁSICS > > 0 e 0 -3 1
2
Bit NKS CA Pascal E8 VERES]
FI i pped
Cctonion triads-fPi =30 Sign mask=1 Hex=09 R fp_sm6 Flattened triad/mask bits
{1, 7, 23, {1, 3, 63}, {1, 4, 5}, {1, 2, 7, 3, 6, 4, 5}
{2, 5, 3}, {2, 4, 6}, {3, 4, 7}, {5, 6, 7}} {1, 0, 0, 1, 0, O, 0}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 -7 6 5 -4 -3 2
@ 2 7 -1 -5 6 3 -4 -1
3 -65 -1 7 -2 1 -4
T 4 -5 -6 -7 -1 1 2 3
(;5 C? 5 4 -3 2 -1 -1 7 -6
® 6 3 4 -1 -2 -7 -1 5
\@"/ 7 -2 1 4 -3 6 -5 -1
C:D mul tiplication table
Not Fli pped
Cctonion triads-fPi =28 Sign mask=1 Hex=02 L fp_sm3 Flattened triad/mask bits
({1, 2, 73, {1, 5, 3}, {1, 4, 63}, {1, 7, 2, 5, 3, 4, 6}
{2, 3, 6}, {2, 4, 5}, {3, 4, 7}, {5 6, 7}} {0, 1, 0, 0, 0, 0, 0}
Coxeter (Cyan)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 7 -5 6 3 -4 -2
@ 2 -7 -1 6 5 -4 -3 1
3 5 -6 -1 7 -1 2 -4
e 4 -6 -5 -7 -1 2 1 3
(;5 Q 5 -3 4 1 -2 -1 7 -6
@ 6 4 3 -2 -1 -7 -1 5
7 2 -1 4 -3 6 -5 -1

mul tiplication table



236 | Fano.nb

1 2 . .
152 b .®'® Ref. Symbols: 2C 3D
e 0 g
0apccss Root{ 2 1 332111} Epm
008110122 Veight{ 1 -1 01000 -1} Theo. m
> Height- 15 Exp. <
Bi nary { 0 0 1 1 0 1
1 1 1 1 1 1
= 2 2 2 2 "3 2
Physi cs _t _1 0 1 1 1
’ ? 2 V2 2 2+/3

{
Bit NKS CA Pascal E8

86Rn [ Xe ] 6s24f 14501068

FI i pped
Cctonion triads-fPi =30 Sign mask=2 Hex=17 R fp_sm6
{{1, 7, 2}, {1, 6, 3}, {1, 5, 4},
{2, 3, 5}, {2, 6, 4}, {8, 4, 7}, {5, 6, 71}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4
1 -1 -7 -6 -5
@ 2 7 -1 5 -6
3 6 -5 -1 7
Ty 4 5 6 -7 -1
@l CP 5 -4 3 -2 1
@ 6 -3 -4 1 2
\@/ 7 -2 1 4 -3
@ ® mul tiplication
Not Fli pped
Cctonion triads-fPi =28 Sign mask=2 Hex=1C L fp_sm3
{1, 2, 7}, {1, 3, 5}, {1, 6, 4},
{2, 6, 3}, {2, 5, 4}, (3, 4, 7}, {5, 6, 7}}
Coxeter (Cyan)

- Fano cube
Fano plane

)

Pof

3 -4 -1 2
-3 2 1
2 -1 4 -3
mul tiplication

4200. MeV
3270. 13
?s
1 0 )
1 1
2 2 }
2

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

5 6 7
4 3 2
-3 4 -1
2 -1 -4
-1 -2 3
-1 7 -6
-7 -1 5
6 -5 -1
tabl e

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

5 6 7
-3 4 -2
4 3 1
1 -2 -4
-2 -1 3
-1 7 -6
-7 -1 5
6 -5 -1
tabl e



222 T 3% Ref. Symbols: 2C 3D
b R ymbors <> 0
DapeesS Root{ -10 -1 -1 -1 -1 -1 -1 }  Exp.
012110122 Wight{ -1 0 0 0 0 0 -1 1 } Theo.
2 Height- 8 Exp.
Bi nary { 1 1 1 1 1 0
1 1 1 1 1 1
E8{ 2 2 2 2 2 "2
Physi cs 1 1 0 L = -
y{ 2 2 V2 2 23
Bit NKS CA Pascal E8
—6-4-20 2 4 6
Fl i pped
Cctonion triads-fPi =30 Sign nmask=2 Hex=6F R fp_sm6
{1, 7, 23, {1, 6, 3}, {1, 5, 4},
{2, 5 3}, {2, 4, 6}, {3, 7, 4}, {5 7, 6}}

Hof f manSi ngl et on (Yel | ow)

01 1 2 3 4

Fano cube

Fano plane
1 -1 -7 -6 -5
@ 2 7 -1 -5 6
3 6 5 -1 -7
1 4 5 -6 7 -1
QD’ C? 5 -4 -3 2 1
\ @ 6 -3 4 1 -2
A 7 -2 1 -4 3
(:D ‘@ ® mul tiplication
Not Fli pped
Cctonion triads-fPi =28 Sign nmask=2 Hex=64 L fp_sm=3
({1, 2, 73, {1, 3, 5}, {1, 6, 4},
{2, 3, 6}, {2, 4, 5}, {3, 7, 4}, {5, 7, 6}}
Coxeter (Cyan)

Fano cube

01 1 2 3 4

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

Fano.nb | 237

m 174200. MeV
m 175990.
T ?s
0 1 )
1 1
2 2 }
2

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

5 6 7
4 3 2
3 -4 -1
-2 -1 4
-1 2 -3
-1 -7 6
7 -1 -5
-6 5 -1
tabl e

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

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

mul tiplication table



238 | Fano.nb

121 T .°
bm L
Oapccssgg V\éRioo:]t{{ :i 701 712
011111011, '9
Hei ght = 11
Bi nary { 1 0 0
1 1 1
E8{ 2 "2 2
. 1 1 1
Physi cs > -5 "7

{

Bit NKS CA Pascal

FI i pped

Cctonion triads-fPi =30 Sign mask=3 Hex=5C R fp_sm6

E8

63Eu [Xe]6s24f 7

-2
-1 0 1

Ref . Synbol s: 2:’ 3D %

-1 -1 -1

N
NR

o

2

a=la—

7
|Wra 7 +3]

-1 }
-1 0

174200.
175990.
?s

Exp. m MeV
} Theo. m
Exp. t

0 0

NP =

1
2

N

1
23

7
[Wra 7 +3]

202

Flattened triad/mask bits

{1, 2, 73}, {1, 3, 63}, {1, 5, 43}, {1, 7, 2, 3, 6, 5, 4}
(2, 5, 3}, {2, 6, 4}, {3, 4, 7}, {5, 7, 6}} {0, 0, 1, 1, 1, 0, 1}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 7 6 -5 4 -3 -2
@ 2 -7 -1 -5 -6 3 4 1
3 -6 5 -1 7 -2 1 -4
Y- 4 5 6 -7 -1 -1 -2 3
Q Q 5 4 -3 2 1 -1 -7 6
| ® 6 3 -4 -1 2 7 -1 -5
S 7 2 -14 -3 -6 5 -1
@ ‘® @ mul tiplication table
Not Fli pped
Cctonion triads-fPi =28 Si gn mask=3 Hex=57 L fp_sm:3 Flattened triad/mask bits
{1, 7, 23, {1, 5, 33}, {1, 6, 4}, {1, 2, 7, 5, 3, 6, 4}
{2, 3, 6}, {2, 5, 4}, {3, 4, 7}, {5, 7, 6}} {1, 1, 1, 0, 1, O, 1}
Coxeter (Cyan)
Fano plane Fano cukbe 01 1 2 3 4 5 6 7
1 -1 -7 -5-6 3 4 2
@ 2 7 -1 6 -5 4 -3 -1
3 5 -6 -1 7 -1 2 -4
Y- 4 6 5 -7 -1 -2 -1 3
@l C? 5 -3 -4 1 2 -1 -7 6
@ ] 6 -4 3 -2 1 7 -1 -5
7 -2 1 4 -3 -6 5 -1

mul tiplication table



Fano.nb | 239

1 .
142 b .* Ref. Synbols: 2C 3D
m i g [ ] .

0ancess Root{ 1 1 222 1 11} Exp. m 4200. MeV
008111022 Veight{ 1 -1100 -110} Theo. m 3270. 13
2 Height- 12 Exp. T P
Bi nary { 0 1 0 1 0 1 1 0 }
1 1 1 1 1 1 1
= oz d 2 2 T2 2 2 -3 }
Physi cs . 1 _r 0 1 1 0 2
y{ ’ ? vz 2 2V3 3 }
2 2
Bit NKS CA Pascal E8 |¢'4,3,il| . |¢'4,3,il|

B L T—

il

6-4-20 2 4 6 -20 g

FI i pped
Cctonion triads-fPi =30 Si gn mask=3 Hex=24 R fp_sm:6 Flattened triad/mask bits
{{1, 2, 7}, {1, 3, 6}, {1, 5, 4}, {1, 7, 2, 3, 6, 5, 4}
{2, 3, 5}, {2, 4, 6}, {3, 7, 4}, {5 6, 7}} {0, 0, 1, 0, 0, 1, O}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4 5 6 7

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

2 -7 -1 5 6 -3 -4 1
3 -6 -5 -1 -7 2 1 4
s 4 5 -6 7 -1 -1 2 -3
@l Q 5 -4 3 -2 1 -1 7 -6
® 6 3 4 -1 -2 -7 -1 5
N\ S/ 7 2 -1-43 6 -5 -1
(:D ‘® nmul tiplication table
Not Fli pped
Cctonion triads-fPi =28 Si agn mask=3 Hex=2F L fp_sm:3 Fl attened triad/mask bits
({1, 7, 23, {1, 5, 3}, {1, 6, 4}, {1, 2, 7,5, 3, 6, 4}
{2, 6, 3}, {2, 4, 5}, {3, 7,4}, {5 6, 7}} {1, 1,1, 1, 0, 1, 0}
Coxeter (Cyan)
Fano plane Fano cube 01 1 2 3 4 5 7

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

5 6 -1 -7 -1 -2 4
6 -5 7 -1 2 -1 -3
-3 4 1 -2 -1 7 -6
-4 -3 2 1 -7 -1 5
-2 1 -4 3 6 -5 -1
mul tiplication table

~NOoO o~ WN




240 | Fano.nb

1 . :
122 b .* Ref. Synbols: 2C 3D
m A g [ ] .

DabCCSS Root{ 2 1 3 2 211 1 } Exp. m
PeCSSIY  \ight{ 1 -1 1 -1 100 -1 } Theo. m
000111111, [’ 1y -
Bi nary { 1 0 0 1 0 1
1 1 1 1 1

E8{ 2 32 -2 2 -2 2

. 1 1 1 1
Phy{sms > -5 "7 0 -5 e

Bit NKS CA Pascal E8

81T| [Xe]6s24f 145d106p!

4200. MeV
3270. 13
?s
1 0 )
1 1
2 2 }
2

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

107
-7
6 -5

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

FI i pped
Cctonion triads-fPi =30 Sign mask=4 Hex=3A R fp_sm6
({1, 2, 7}, {1, 6, 3}, {1, 4, 5},
{2, 5, 3}, {2, 6, 4}, {3, 7, 4}, {5, 6, 7}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fano cube 01 1 2 3 4
1 -1 7 -6 5
CD 2 -7 -1 -5 -6
3 6 5 -1 -7
o 4 -5 6 7 -1
@ Q 5 4 -3 2 -1
@ 6 -3 -4 1 2
\®/ 7 2 -1 -4 3
® mul tiplication table
Not Fli pped
Cctonion triads-fPi =28 Sign mask=4 Hex=31 L fp_sm3
({1, 7, 23, {1, 3, 5}, {1, 4, 6},
(2, 3, 6}, {2, 5, 4}, {3, 7, 4}, {5, 6, 7}}
Coxeter (Cyan)

Fano cube

01 1 2 3 4

Fano plane
1 -1 -7 5 6
@ 2 7 -1 6 -5
3 -5 -6 -1 -7
Ty 4 -6 5 7 -1
@ C? 5 3 -4 -1 2
| ® 6 4 3 -2 -1
' 7 -2 1 -4 3

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

mul tiplication table
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141 T .°® Ref. Synbols: 2C 3D
Oapccss Root{ -2 -1 -3 -2 -1 -1 -1 -1} Ep. m 174200. MeV
0121111?2 Wight{ -1 0 1 0 -1 0 0O 1 } Theo. m 175 990.
2 Height- 13 Exp. t ?'s
Bi nary { 0 1 0 1 1 0 0 1 }
1 1 1 1 1 1 1
B8 1 -2 2 -3 2 2 -3 -3 2 }
Physics  -= 1 _ 0 1 1 0 2
y{ 2 2 V2 2 23 3 }
2 2
Bit NKS CA Pascal E8 s 3,21 . Wrs.2,41]

Tl r [Xe]6s24f 145d7

FI i pped
Cctonion triads-fPi =30 Si gn mask=4 Hex=42 R fp_sm:6
{1, 2, 73, {1, 6, 33}, {1, 4, 53,
{2, 3, 5}, {2, 4, 6}, {3, 4, 7}, {5, 7, 6}}
Hof f manSi ngl et on (Yel | ow)
Fano plane Fanc cukbe 0-1 1 2 3
1 -1 7 -6
@ 2 -7 -1 5
3 6 -5 -1
Ty 4 -5 -6 -7
@l Q 5 4 3 -2
@ 6 -3 4 1
7 2 -1 4

Not Fli pped
Cctonion triads-fPi =28 Sign mask=4 Hex=49 L fp_sm3
{{1, 7, 23, {1, 3, 5}, {1, 4, 6},
{2, 6, 3}, {2, 4, 5}, {3, 4, 7}, {5, 7, 6}}
Coxeter (Cyan)
Fano plane Fanc cube 01 1 2 3
1 -1 -7 5
@ 2 7 -1 -6
3 -5 6 -1
T 4 -6 -5 -7
(;5. C? 5 3 4 -1
| ® 6 4 -3 2
' 7 -2 1 4

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

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

7
2
1
-4
3
6
-5
1

~N o o b

-1
-1
-2
-3

mul tiplication table

Flattened triad/mask bits

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

4 5 6 7

6 -3 -4 2

5 -4 3 -1

7 1 -2 -4

-1 2 1 3

-2 -1 -7 6

-1 7 -1 -5

-3 -6 5 -1

mul tiplication table



