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Garrett Lisi published his E8 ideas on the Cornell physics 
arXiv as hep-th/0711.0770  E8 has 248 dimensions, 240 
of which are represented by root vectors. If you 
understand the root vectors of E8, you understand E8.  

Here is an image of the 240 root vectors of E8  

 

followed by a sequence of images showing my version 
(which differs in some details from Garrett’s) of their 
physical meaning.



Physics from Ancient African Oracle to E8 and Cl(16) = Cl(8)xCl(8) 
by Frank Dodd (Tony) Smith, Jr. – Georgia June 2008 

 

Page 2 

Here are the separated yellow, blue, red, and green root 
vectors:  

    

    

 

To see their physical meaning, look at E8 as  

248-dim E8 = 120-dim D8 + 128-dim half-spinor D8  

120-dim D8 = 28-dim D4 + 28-dim D4 + 8x8=64-dim 

128-dim half-spinor D8 = 64-dim + 64-dim = 8x8 + 8x8
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The 3x8 = 24 dark yellow root vectors 

 

form the 24 vertices of a 24-cell that is the root vector 
polytope of a 24+4 = 28-dimensional D4 Lie algebra 
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and 3x4 = 12 of those 24 vertices form the 12 vertices of 
the central cuboctahedron of the 24-cell. 

 

The cuboctahedron is the root vector polytope of 
Conformal Spin(2,4) = SU(2,2)  

The full 16-dimensional U(2,2) = U(1)xSU(2,2) comes 
from adding to the 12 cuboctahedron vertices, the 4 
Cartan subalgebra elements of D4.  

Gravity with Segal Conformal structure is given by the 
MacDowell-Mansouri mechanism.   
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The 3x8 = 24 bright yellow root vectors  

 

form the 24 vertices of a 24-cell that is the root vector 
polytope of another 28-dimensional D4 Lie algebra 
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and 3x4 = 12 of those vertices form the 12 = 6+6  
vertices of the two octahedra in the 24-cell 

 

The 4 vertices of the common central axis of the two 
octahedra  

 

form the 4 elements of electroweak U(2) = U(1)xSU(2).  

The remaining 4+4 = 8 vertices of the two octahedra 
from the vertices of a cube, which can be see (by looking 
down one of the cube’s main diagonals) as containing 
two central elements surrounded by a hexagon of 6 
vertex elements,  

and thus forming the root vector diagram of color SU(3).  



Physics from Ancient African Oracle to E8 and Cl(16) = Cl(8)xCl(8) 
by Frank Dodd (Tony) Smith, Jr. – Georgia August 2008 

Page 7 

 

Since the two octahedra form U(1) and SU(2) and SU(3),  

the bright yellow root vectors form the gauge bosons of 
the Standard Model.  
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The 8x8 = 64 blue root vectors  

 

tell how the 8 vector spacetime dimensions of the D4 
giving Gravity correlate with the 8 vector dimensions of 
the D4 giving the Standard Model.  

Each set of 8 root vectors represent the 8 components, 
with respect to the SM D4 8-dim vector space (related to 
8 Dirac gammas),  

of one of the 8 spacetime dimensions of E8 physics that 
come from the Gravity D4 8-dim vector space. 
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Giving the 8-dim spacetime of E8 physics octonionic 
coordinates with basis {1,I,j,k,e,iue,je,ke} shows the 
meaning of the 8x8 = 64 blue root vectors to be 

 

 

 

 

 



Physics from Ancient African Oracle to E8 and Cl(16) = Cl(8)xCl(8) 
by Frank Dodd (Tony) Smith, Jr. – Georgia June 2008 

 

Page 10 

The 8x8 = 64 red root vectors 

 

correspond to the 8 covariant components (with respect 
to 8-dim spacetime) of the 8 fundamental first-generation 
fermion particles.  
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So, the meaning of the 8x8 = 64 red root vectors is  

 

Note that the Neutrino and Electron form a pair at the 
core of the red root vectors,  

with the Neutrino surrounded by 3 Up Quarks 

and the Electron surrounded by 3 Down Quarks,  

so that the total elecric charge of  

the Neutrino group is  0 + 3x(+2/3) = +2 

and of the Electron group is  -1 + 3x(-1/3) = -2  

The total charge (electric and color) is neutral.  
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The 8x8 = 64 green root vectors 

 

 

correspond to the 8 covariant components (with respect 
to 8-dim spacetime) of the 8 fundamental first-generation 
fermion antiparticles.  
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So, the meaning of the 8x8 = 64 red root vectors is  

 

Note that the AntiNeutrino and Positron form a pair at 
the core of the red root vectors,  

with the AntiNeutrino surrounded by 3 Up AntiQuarks 

and the Positron surrounded by 3 Down AntiQuarks,  

so that the total elecric charge of  

the AntiNeutrino group is  0 + 3x(-2/3) = -2 

and of the Positron group is  +1 + 3x(+1/3) = +2  

The total charge (electric and color) is neutral.
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Having seen what E8 can do, you might ask:  

Where did E8 come from? 

It is clear that the 240+8 = 248 dimensions of E8 are 
closely related to the 240+16 = 256 = 16x16 elements 
found in Ramon Llull’s work based on Ancient African 
Oracle Patterns. In fact, E8 can be constructed from the 
120-dimensional adjoint representation of D8 plus one of 
the 128-dimensional D8 half-spinor representations, and 
D8 is represented by Llull’s wheel diagram 
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whose 16 vertices represent the 16-dimensional space on 
which D8 acts and whose 120 lines represent the 
elements of the full adjoint representation of D8,  

so  

the origin of E8 can be traced back not only 700 years to 
Ramon Llull, but, through Llull, even further back to 
Ancient African Oracle Patterns.  

 


