
E8 1/2i*ωT
3 ½ ωS

3 U3 V3 w x (R) y (G) z (B) B2* g3 g8 W3 B1
3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root

sqrt(2/3) (112 "1" roots)

Gravitational sector
ωL

∧ 1    1    0    0    0    0    0    0    0    eS+
∧ eT-

∧ 1 2    0    Yes

ωL
∨ -1    -1    0    0    0    0    0    0    0    eS+

∨ eT-
∨ 1 -2    0    Yes

ωR
∧ -1    1    0    0    0    0    0    0    0    eS+

∧ eT-
∨ 1 0    2    Yes

ωR
∨ 1    -1    0    0    0    0    0    0    0    eS+

∨ eT-
∧ 1 0    -2    Yes

(degeneracy of two)
Electroweak sector

W+ 1    1    0    0    0    1    0    0    1    φ++ φ1- 1 0    0    Yes

W- -1    -1    0    0    0    -1    0    0    -1    φ−+ φ0- 1 0    0    Yes

B1
+ -1    1    0    0    0    0    1    1    1    φ++ φ0- 1 0    0    Yes

B1
- 1    -1    0    0    0    0    -1    -1    -1    φ−+ φ1- 1 0    0    Yes

(degeneracy of two)
Strong sector (gluons)

gR-g -1 1 0    1    0.00 0    0    0    0    1 q II - 
R q II + 

g 0    0    Yes

gr-G 1 -1 0    −1    0.00 0    0    0    0    1 q II - 
r q II + 

G 0    0    Yes

gR-b -1 1 0     1/2 0.87 0    0    0    0    1 q II - 
R q II + 

b 0    0    Yes

gr-B 1 -1 0    − 1/2 −0.87 0    0    0    0    1 q II - 
r q II + 

B 0    0    Yes

gg-B 1 -1 0     1/2 −0.87 0    0    0    0    1 q II - 
g q II + 

B 0    0    Yes

gG-b -1 1 0    − 1/2 0.87 0    0    0    0    1 q II - 
G q II + 

b 0    0    Yes
(degeneracy of four)

E8 1/2i*ωT
3 ½ ωS

3 U3 V3 w x (R) y (G) z (B) B2* g3 g8 W3 B1
3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root

Gravitational sector sqrt(2/3) (112 "1" roots)

Frame

eS+
∧ 1    1    0    0    0    0    0    0    0    eS+

∧ 1    1    Yes

eS-
∧ 1    -1    0    0    0    0    0    0    0    eS-

∧ 1    1    Yes

eS+
∨ -1    1    0    0    0    0    0    0    0    eS+

∨ -1    -1    Yes

eS-
∨ -1    -1    0    0    0    0    0    0    0    eS-

∨ -1    -1    Yes

eT+
∧ 1    1    0    0    0    0    0    0    0    eT+

∧ 1    -1    Yes

eT-
∧ 1    -1    0    0    0    0    0    0    0    eT-

∧ 1    -1    Yes

eT+
∨ -1    1    0    0    0    0    0    0    0    eT+

∨ -1    1    Yes

Fundamental Bosons (part of the 112 E8 roots, 14 in total, real physical states)

Fundamental "Building blocks" for particles



eT-
∨ -1    -1    0    0    0    0    0    0    0    eT-

∨ -1    1    Yes

Fermions

fG-L
∧  1/2  1/2 0    0    0    0    0    0    0    fG-L

∧ 1    0    Yes

fG-L
∨ - 1/2 - 1/2 0    0    0    0    0    0    0    fG-L

∨ -1    0    Yes

fG-R
∧ - 1/2  1/2 0    0    0    0    0    0    0    fG-R

∧ 0    1    Yes

fG-R
∨  1/2 - 1/2 0    0    0    0    0    0    0    fG-R

∨ 0    -1    Yes
Electroweak sector (Higgs)

φ++ 1    1    0    0    0     1/2  1/2  1/2 1    φ++ 0    0    Yes
φ+- 1    -1    0    0    0     1/2  1/2  1/2 1    φ+- 0    0    Yes
φ−+ -1    1    0    0    0    - 1/2 - 1/2 - 1/2 -1    φ−+ 0    0    Yes

φ-- -1    -1    0    0    0    - 1/2 - 1/2 - 1/2 -1    φ-- 0    0    Yes
φ0+ -1    1    0    0    0    - 1/2  1/2  1/2 0    φ0+ 0    0    Yes
φ0- -1    -1    0    0    0    - 1/2  1/2  1/2 0    φ0- 0    0    Yes
φ1+ 1    1    0    0    0     1/2 - 1/2 - 1/2 0    φ1+ 0    0    Yes
φ1- 1    -1    0    0    0     1/2 - 1/2 - 1/2 0    φ1- 0    0    Yes

Fermions
fL+  1/2  1/2 0    0    0     1/2 0    0     1/2 fL+ 0    0    Yes
fL- - 1/2 - 1/2 0    0    0    - 1/2 0    0    - 1/2 fL- 0    0    Yes
fR+ - 1/2  1/2 0    0    0    0     1/2  1/2  1/2 fR+ 0    0    Yes
fR-  1/2 - 1/2 0    0    0    0    - 1/2 - 1/2 - 1/2 fR- 0    0    Yes
E8 1/2i*ωT

3 ½ ωS
3 U3 V3 w x (R) y (G) z (B) B2* g3 g8 W3 B1

3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root

Strong sector
x1.Φ

R -1    -1     1/3  1/2 0.29 0    0    - 1/3 - 1/3 q II - 
R 0    0    Yes

x1.Φ
G -1    -1     1/3 - 1/2 0.29 0    0    - 1/3 - 1/3 q II - 

G 0    0    Yes

x1.Φ
B -1    -1     1/3 0    -0.58 0    0    - 1/3 - 1/3 q II - 

B 0    0    Yes

x1.Φ
r -1    1    - 1/3 - 1/2 -0.29 0    0     1/3  1/3 q II - 

r 0    0    Yes

x1Φ
g -1    1    - 1/3  1/2 -0.29 0    0     1/3  1/3 q II - 

g 0    0    Yes

x1.Φ
b -1    1    - 1/3 0    0.58 0    0     1/3  1/3 q II - 

b 0    0    Yes

x2.Φ
R 1    -1     1/3  1/2 0.29 0    0    - 1/3 - 1/3 q II + 

R 0    0    Yes

x2.Φ
G 1    -1     1/3 - 1/2 0.29 0    0    - 1/3 - 1/3 q II + 

G 0    0    Yes

x2.Φ
B 1    -1     1/3 0    -0.58 0    0    - 1/3 - 1/3 q II + 

B 0    0    Yes

x2.Φ
r 1    1    - 1/3 - 1/2 -0.29 0    0     1/3  1/3 q II + 

r 0    0    Yes

x2.Φ
g 1    1    - 1/3  1/2 -0.29 0    0     1/3  1/3 q II + 

g 0    0    Yes

x2.Φ
b 1    1    - 1/3 0    0.58 0    0     1/3  1/3 q II + 

b 0    0    Yes

x3.Φ
r 0    -1    -1     2/3 - 1/2 -0.29 0    0    - 2/3 - 2/3 q III 

r 0    0    Yes

x3.Φ
g 0    -1    -1     2/3  1/2 -0.29 0    0    - 2/3 - 2/3 q III 

g 0    0    Yes



x3.Φ
b 0    -1    -1     2/3 0    0.58 0    0    - 2/3 - 2/3 q III 

b 0    0    Yes

x3.Φ
R 0    1    1    - 2/3  1/2 0.29 0    0     2/3  2/3 q III 

R 0    0    Yes

x3.Φ
G 0    1    1    - 2/3 - 1/2 0.29 0    0     2/3  2/3 q III 

G 0    0    Yes

x3.Φ
B 0    1    1    - 2/3 0    -0.58 0    0     2/3  2/3 q III 

B 0    0    Yes

Large R is color, small r is anti-color
q I

R - 1/2  1/2  1/2 - 1/6  1/2 0.29 0    0     1/6  1/6 q I
R 0    0    No

q I
G  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29 0    0     1/6  1/6 q I

G 0    0    No

q I
B  1/2  1/2 - 1/2 - 1/6 0    -0.58 0    0     1/6  1/6 q I

B 0    0    No

anti-q I
r  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29 0    0    - 1/6 - 1/6 q I

r 0    0    No

anti-q I
g - 1/2  1/2 - 1/2  1/6  1/2 -0.29 0    0    - 1/6 - 1/6 q I

g 0    0    No

anti-q I
b - 1/2 - 1/2  1/2  1/6 0    0.58 0    0    - 1/6 - 1/6 q I

b 0    0    No

0    0    
L - 1/2 - 1/2 - 1/2  1/2 0    0.00 0    0    - 1/2 - 1/2 L 0    0    No

anti-L  1/2  1/2  1/2 - 1/2 0    0.00 0    0     1/2  1/2 anti-L 0    0    No

Particle building, real physical states
E8 1/2i*ωT

3 ½ ωS
3 U3 V3 w x (R) y (G) z (B) B2* g3 g8 W3 B1

3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root
Frame-Higgs (part of the 112 E8 roots, 16 in total)

eS
∧φ+ 0    -1    0    1    0    0    0    0    0    0    0     1/2  1/2  1/2 1    eS+

∧ φ+- 1 -1    -1    Yes

eS
∨φ+ 0    1    0    1    0    0    0    0    0    0    0     1/2  1/2  1/2 1    eS+

∨ φ+- 1 1    1    Yes

eS
∧φ- 0    1    0    -1    0    0    0    0    0    0    0    - 1/2 - 1/2 - 1/2 -1    eS+

∧ φ-- 1 1    1    Yes

eS
∨φ- 0    -1    0    -1    0    0    0    0    0    0    0    - 1/2 - 1/2 - 1/2 -1    eS+

∨ φ-- 1 -1    -1    Yes

eS
∧φ0 0    1    1    0    0    0    0    0    0    0    0     1/2 - 1/2 - 1/2 0    eS+

∧ φ0- 1 1    1    Yes

eS
∨φ0 0    -1    1    0    0    0    0    0    0    0    0     1/2 - 1/2 - 1/2 0    eS+

∨ φ0- 1 -1    -1    Yes

eS
∧φ1 0    1    -1    0    0    0    0    0    0    0    0    - 1/2  1/2  1/2 0    eS+

∧ φ1- 1 1    1    Yes

eS
∨φ1 0    -1    -1    0    0    0    0    0    0    0    0    - 1/2  1/2  1/2 0    eS+

∨ φ1- 1 -1    -1    Yes

eT
∧φ+ -1    0    0    1    0    0    0    0    0    0    0     1/2  1/2  1/2 1    eT+

∧ φ+- 1 -1    1    Yes

eT
∨φ+ 1    0    0    1    0    0    0    0    0    0    0     1/2  1/2  1/2 1    eT+

∨ φ+- 1 1    -1    Yes

eT
∧φ- 1    0    0    -1    0    0    0    0    0    0    0    - 1/2 - 1/2 - 1/2 -1    eT+

∧ φ-- 1 1    -1    Yes

eT
∨φ- -1    0    0    -1    0    0    0    0    0    0    0    - 1/2 - 1/2 - 1/2 -1    eT+

∨ φ-- 1 -1    1    Yes

eT
∧φ0 1    0    1    0    0    0    0    0    0    0    0     1/2 - 1/2 - 1/2 0    eT+

∧ φ0- 1 1    -1    Yes

eT
∨φ0 -1    0    1    0    0    0    0    0    0    0    0     1/2 - 1/2 - 1/2 0    eT+

∨ φ0- 1 -1    1    Yes

eT
∧φ1 1    0    -1    0    0    0    0    0    0    0    0    - 1/2  1/2  1/2 0    eT+

∧ φ1- 1 1    -1    Yes

eT
∨φ1 -1    0    -1    0    0    0    0    0    0    0    0    - 1/2  1/2  1/2 0    eT+

∨ φ1- 1 -1    1    Yes
(degeneracy of two)

E8 1/2i*ωT
3 ½ ωS

3 U3 V3 w x y z B2* g3 g8 W3 B1
3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root

G1: Leptons sqrt(2/3)



νeL
∧  1/2  1/2  1/2  1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2 0    0     1/2 0    - 1/2 0    fG-L

∧ fL+ L 1    0    Yes

νeL
∨ - 1/2 - 1/2  1/2  1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2 0    0     1/2 0    - 1/2 0    fG-L

∨ fL+ L -1    0    Yes

νeR
∧ - 1/2  1/2 - 1/2  1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2 0    0    0     1/2 0    0    fG-R

∧ fR+ L 0    1    Yes

νeR
∨  1/2 - 1/2 - 1/2  1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2 0    0    0     1/2 0    0    fG-R

∨ fR+ L 0    -1    Yes

eL
∧  1/2  1/2 - 1/2 - 1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2 0    0    - 1/2 0    - 1/2 -1    fG-L

∧ fL- L 1    0    Yes

eL
∨ - 1/2 - 1/2 - 1/2 - 1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2 0    0    - 1/2 0    - 1/2 -1    fG-L

∨ fL- L -1    0    Yes

eR
∧ - 1/2  1/2  1/2 - 1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2 0    0    0    - 1/2 -1    -1    fG-R

∧ fR- L 0    1    Yes

eR
∨  1/2 - 1/2  1/2 - 1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2 0    0    0    - 1/2 -1    -1    fG-R

∨ fR- L 0    -1    Yes
G1: Anti-leptons

Anti-νeL
∧  1/2  1/2  1/2 - 1/2 - 1/2  1/2  1/2  1/2 - 1/2 0    0    0    - 1/2 0    0    fG-L

∧ fR- anti-L 1    0    Yes

Anti-νeL
∨ - 1/2 - 1/2  1/2 - 1/2 - 1/2  1/2  1/2  1/2 - 1/2 0    0    0    - 1/2 0    0    fG-L

∨ fR- anti-L -1    0    Yes

Anti-νeR
∧ - 1/2  1/2 - 1/2 - 1/2 - 1/2  1/2  1/2  1/2 - 1/2 0    0    - 1/2 0     1/2 0    fG-R

∧ fL- anti-L 0    1    Yes

Anti-νeR
∨  1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2  1/2  1/2 - 1/2 0    0    - 1/2 0     1/2 0    fG-R

∨ fL- anti-L 0    -1    Yes

Anti-eL
∧  1/2  1/2 - 1/2  1/2 - 1/2  1/2  1/2  1/2 - 1/2 0    0    0     1/2 1    1    fG-L

∧ fR+ anti-L 1    0    Yes

Anti-eL
∨ - 1/2 - 1/2 - 1/2  1/2 - 1/2  1/2  1/2  1/2 - 1/2 0    0    0     1/2 1    1    fG-L

∨ fR+ anti-L -1    0    Yes

Anti-eR
∧ - 1/2  1/2  1/2  1/2 - 1/2  1/2  1/2  1/2 - 1/2 0    0     1/2 0     1/2 1    fG-R

∧ fL+ anti-L 0    1    Yes

Anti-eR
∨  1/2 - 1/2  1/2  1/2 - 1/2  1/2  1/2  1/2 - 1/2 0    0     1/2 0     1/2 1    fG-R

∨ fL+ anti-L 0    -1    Yes

E8 1/2i*ωT
3 ½ ωS

3 U3 V3 w x y z B2* g3 g8 W3 B1
3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root

G2: Leptons

νµL
∧  1/2  1/2 - 1/2  1/2  1/2 - 1/2 - 1/2 - 1/2  1/2 0    0    0     1/2 0    0    fG-L

∧ fR+ L 1    0    Yes

νµL
∨ - 1/2 - 1/2 - 1/2  1/2  1/2 - 1/2 - 1/2 - 1/2  1/2 0    0    0     1/2 0    0    fG-L

∨ fR+ L -1    0    Yes

νµR
∧ - 1/2  1/2  1/2  1/2  1/2 - 1/2 - 1/2 - 1/2  1/2 0    0     1/2 0    - 1/2 0    fG-R

∧ fL+ L 0    1    Yes

νµR
∨  1/2 - 1/2  1/2  1/2  1/2 - 1/2 - 1/2 - 1/2  1/2 0    0     1/2 0    - 1/2 0    fG-R

∨ fL+ L 0    -1    Yes

µL
∧  1/2  1/2  1/2 - 1/2  1/2 - 1/2 - 1/2 - 1/2  1/2 0    0    0    - 1/2 -1    -1    fG-L

∧ fR- L 1    0    Yes

µL
∨ - 1/2 - 1/2  1/2 - 1/2  1/2 - 1/2 - 1/2 - 1/2  1/2 0    0    0    - 1/2 -1    -1    fG-L

∨ fR- L -1    0    Yes

µR
∧ - 1/2  1/2 - 1/2 - 1/2  1/2 - 1/2 - 1/2 - 1/2  1/2 0    0    - 1/2 0    - 1/2 -1    fG-R

∧ fL- L 0    1    Yes

µR
∨  1/2 - 1/2 - 1/2 - 1/2  1/2 - 1/2 - 1/2 - 1/2  1/2 0    0    - 1/2 0    - 1/2 -1    fG-R

∨ fL- L 0    -1    Yes

G2: Anti-leptons

Anti-νµL
∧  1/2  1/2 - 1/2 - 1/2  1/2  1/2  1/2  1/2 - 1/2 0    0    - 1/2 0     1/2 0    fG-L

∧ fL- anti-L 1    0    Yes

Anti-νµL
∨ - 1/2 - 1/2 - 1/2 - 1/2  1/2  1/2  1/2  1/2 - 1/2 0    0    - 1/2 0     1/2 0    fG-L

∨ fL- anti-L -1    0    Yes

Anti-νµR
∧ - 1/2  1/2  1/2 - 1/2  1/2  1/2  1/2  1/2 - 1/2 0    0    0    - 1/2 0    0    fG-R

∧ fR- anti-L 0    1    Yes

Anti-νµR
∨  1/2 - 1/2  1/2 - 1/2  1/2  1/2  1/2  1/2 - 1/2 0    0    0    - 1/2 0    0    fG-R

∨ fR- anti-L 0    -1    Yes

Anti-µL
∧  1/2  1/2  1/2  1/2  1/2  1/2  1/2  1/2 - 1/2 0    0     1/2 0     1/2 1    fG-L

∧ fL+ anti-L 1    0    Yes



Anti-µL
∨ - 1/2 - 1/2  1/2  1/2  1/2  1/2  1/2  1/2 - 1/2 0    0     1/2 0     1/2 1    fG-L

∨ fL+ anti-L -1    0    Yes

Anti-µR
∧ - 1/2  1/2 - 1/2  1/2  1/2  1/2  1/2  1/2 - 1/2 0    0    0     1/2 1    1    fG-R

∧ fR+ anti-L 0    1    Yes

Anti-µR
∨  1/2 - 1/2 - 1/2  1/2  1/2  1/2  1/2  1/2 - 1/2 0    0    0     1/2 1    1    fG-R

∨ fR+ anti-L 0    -1    Yes

E8 1/2i*ωT
3 ½ ωS

3 U3 V3 w x y z B2* g3 g8 W3 B1
3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root

sqrt(2/3)

G3: Root Leptons (no physical states)
1 ντT

∧ 1 1 0    0    0     1/2 - 1/2 - 1/2 0    eT+
∧ φ0- 1 1    -1    Yes

2 ντT
∨ -1 1 0    0    0     1/2 - 1/2 - 1/2 0    eT+

∨ φ0- 1 -1    1    Yes
3 ντS

∧ 1    1    0    0    0     1/2 - 1/2 - 1/2 0    eS+
∧ φ0- 1 1    1    Yes

4 ντR
∨ -1    1    0    0    0     1/2 - 1/2 - 1/2 0    eS+

∨ φ0- 1 -1    -1    Yes
5 τT

∧ 1    -1    0    0    0    - 1/2 - 1/2 - 1/2 -1    eT+
∧ φ-- 1 1    -1    Yes

6 τT
∨ -1    -1    0    0    0    - 1/2 - 1/2 - 1/2 -1    eT+

∨ φ-- 1 -1    1    Yes

7 τS
∧ 1    -1    0    0    0    - 1/2 - 1/2 - 1/2 -1    eS+

∧ φ-- 1 1    1    Yes
8 τS

∨ -1    -1    0    0    0    - 1/2 - 1/2 - 1/2 -1    eS+
∨ φ-- 1 -1    -1    Yes

Anti-ντT
∧ 1    -1    0    0    0     1/2 - 1/2 - 1/2 0    eT+

∧ φ1- 1 1    -1    Yes

Anti-ντT
∨ -1    -1    0    0    0     1/2 - 1/2 - 1/2 0    eT+

∨ φ1- 1 -1    1    Yes

Anti-ντS
∧ 1    -1    0    0    0     1/2 - 1/2 - 1/2 0    eS+

∧ φ1- 1 1    1    Yes

Anti-ντS
∨ -1    -1    0    0    0     1/2 - 1/2 - 1/2 0    eS+

∨ φ1- 1 -1    -1    Yes

Anti-τT
∧ 1    1    0    0    0     1/2  1/2  1/2 1    eT+

∧ φ+- 1 1    -1    Yes

Anti-τT
∨ -1    1    0    0    0     1/2  1/2  1/2 1    eT+

∨ φ+- 1 -1    1    Yes

Anti-τR
∧ 1    1    0    0    0     1/2  1/2  1/2 1    eS+

∧ φ+- 1 1    1    Yes

Anti-τR
∨ -1    1    0    0    0     1/2  1/2  1/2 1    eS+

∨ φ+- 1 -1    -1    Yes

E8 1/2i*ωT
3 ½ ωS

3 U3 V3 w x y z B2* g3 g8 W3 B1
3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root

G-1: Quarks sqrt(2/3)

uL
∧R  1/2  1/2  1/2  1/2 - 1/2 - 1/2  1/2  1/2 - 1/6  1/2 0.29  1/2 0     1/6  2/3 fG-L

∧ fL+ q I
R 1    0    Yes

uL
∧G  1/2  1/2  1/2  1/2 - 1/2  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29  1/2 0     1/6  2/3 fG-L

∧ fL+ q I
G 1    0    Yes

uL
∧B  1/2  1/2  1/2  1/2 - 1/2  1/2  1/2 - 1/2 - 1/6 0    -0.58  1/2 0     1/6  2/3 fG-L

∧ fL+ q I
B 1    0    Yes

uL
∨R - 1/2 - 1/2  1/2  1/2 - 1/2 - 1/2  1/2  1/2 - 1/6  1/2 0.29  1/2 0     1/6  2/3 fG-L

∨ fL+ q I
R -1    0    Yes

uL
∨G - 1/2 - 1/2  1/2  1/2 - 1/2  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29  1/2 0     1/6  2/3 fG-L

∨ fL+ q I
G -1    0    Yes

uL
∨B - 1/2 - 1/2  1/2  1/2 - 1/2  1/2  1/2 - 1/2 - 1/6 0    -0.58  1/2 0     1/6  2/3 fG-L

∨ fL+ q I
B -1    0    Yes



dL
∧R  1/2  1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2  1/2 - 1/6  1/2 0.29 - 1/2 0     1/6 - 1/3 fG-L

∧ fL- q I
R 1    0    Yes

dL
∧G  1/2  1/2 - 1/2 - 1/2 - 1/2  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29 - 1/2 0     1/6 - 1/3 fG-L

∧ fL- q I
G 1    0    Yes

dL
∧B  1/2  1/2 - 1/2 - 1/2 - 1/2  1/2  1/2 - 1/2 - 1/6 0    -0.58 - 1/2 0     1/6 - 1/3 fG-L

∧ fL- q I
B 1    0    Yes

dL
∨R - 1/2 - 1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2  1/2 - 1/6  1/2 0.29 - 1/2 0     1/6 - 1/3 fG-L

∨ fL- q I
R -1    0    Yes

dL
∨G - 1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29 - 1/2 0     1/6 - 1/3 fG-L

∨ fL- q I
G -1    0    Yes

dL
∨B - 1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2  1/2 - 1/2 - 1/6 0    -0.58 - 1/2 0     1/6 - 1/3 fG-L

∨ fL- q I
B -1    0    Yes

E8 1/2i*ωT
3 ½ ωS

3 U3 V3 w x y z B2* g3 g8 W3 B1
3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root

uR
∧R - 1/2  1/2 - 1/2  1/2  1/2 - 1/2  1/2  1/2 - 1/6  1/2 0.29 0     1/2  2/3  2/3 fG-R

∧ fR+ q I
R 0    1    Yes

uR
∧G - 1/2  1/2 - 1/2  1/2  1/2  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29 0     1/2  2/3  2/3 fG-R

∧ fR+ q I
G 0    1    Yes

uR
∧B - 1/2  1/2 - 1/2  1/2  1/2  1/2  1/2 - 1/2 - 1/6 0    -0.58 0     1/2  2/3  2/3 fG-R

∧ fR+ q I
B 0    1    Yes

uR
∨R  1/2 - 1/2 - 1/2  1/2 - 1/2 - 1/2  1/2  1/2 - 1/6  1/2 0.29 0     1/2  2/3  2/3 fG-R

∨ fR+ q I
R 0    -1    Yes

uR
∨G  1/2 - 1/2 - 1/2  1/2 - 1/2  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29 0     1/2  2/3  2/3 fG-R

∨ fR+ q I
G 0    -1    Yes

uR
∨B  1/2 - 1/2 - 1/2  1/2 - 1/2  1/2  1/2 - 1/2 - 1/6 0    -0.58 0     1/2  2/3  2/3 fG-R

∨ fR+ q I
B 0    -1    Yes

dR
∧R - 1/2  1/2  1/2 - 1/2  1/2 - 1/2  1/2  1/2 - 1/6  1/2 0.29 0    - 1/2 - 1/3 - 1/3 fG-R

∧ fR- q I
R 0    1    Yes

dR
∧G - 1/2  1/2  1/2 - 1/2  1/2  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29 0    - 1/2 - 1/3 - 1/3 fG-R

∧ fR- q I
G 0    1    Yes

dR
∧B - 1/2  1/2  1/2 - 1/2  1/2  1/2  1/2 - 1/2 - 1/6 0    -0.58 0    - 1/2 - 1/3 - 1/3 fG-R

∧ fR- q I
B 0    1    Yes

dR
∨R  1/2 - 1/2  1/2 - 1/2 - 1/2 - 1/2  1/2  1/2 - 1/6  1/2 0.29 0    - 1/2 - 1/3 - 1/3 fG-R

∨ fR- q I
R 0    -1    Yes

dR
∨G  1/2 - 1/2  1/2 - 1/2 - 1/2  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29 0    - 1/2 - 1/3 - 1/3 fG-R

∨ fR- q I
G 0    -1    Yes

dR
∨B  1/2 - 1/2  1/2 - 1/2 - 1/2  1/2  1/2 - 1/2 - 1/6 0    -0.58 0    - 1/2 - 1/3 - 1/3 fG-R

∨ fR- q I
B 0    -1    Yes

E8 1/2i*ωT
3 ½ ωS

3 U3 V3 w x y z B2* g3 g8 W3 B1
3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root

Quarks sqrt(2/3)

Anti-uL
∧ r  1/2  1/2  1/2 - 1/2 - 1/2  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29 0    - 1/2 - 2/3 - 2/3 fG-L

∧ fR- q I
r 1    0    Yes

Anti-uL
∧ g  1/2  1/2  1/2 - 1/2 - 1/2 - 1/2  1/2 - 1/2  1/6  1/2 -0.29 0    - 1/2 - 2/3 - 2/3 fG-L

∧ fR- q I
g 1    0    Yes

Anti-uL
∧ b  1/2  1/2  1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2  1/6 0    0.58 0    - 1/2 - 2/3 - 2/3 fG-L

∧ fR- q I
b 1    0    Yes

Anti-uL
∨ r - 1/2 - 1/2  1/2 - 1/2 - 1/2  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29 0    - 1/2 - 2/3 - 2/3 fG-L

∨ fR- q I
r -1    0    Yes

Anti-uL
∨ g - 1/2 - 1/2  1/2 - 1/2 - 1/2 - 1/2  1/2 - 1/2  1/6  1/2 -0.29 0    - 1/2 - 2/3 - 2/3 fG-L

∨ fR- q I
g -1    0    Yes

Anti-uL
∨ b - 1/2 - 1/2  1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2  1/6 0    0.58 0    - 1/2 - 2/3 - 2/3 fG-L

∨ fR- q I
b -1    0    Yes

Anti-dL
∧ r  1/2  1/2 - 1/2  1/2 - 1/2  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29 0     1/2  1/3  1/3 fG-L

∧ fR+ q I
r 1    0    Yes



Anti-dL
∧ g  1/2  1/2 - 1/2  1/2 - 1/2 - 1/2  1/2 - 1/2  1/6  1/2 -0.29 0     1/2  1/3  1/3 fG-L

∧ fR+ q I
g 1    0    Yes

Anti-dL
∧ b  1/2  1/2 - 1/2  1/2  1/2 - 1/2 - 1/2  1/2  1/6 0    0.58 0     1/2  1/3  1/3 fG-L

∧ fR+ q I
b 1    0    Yes

Anti-dL
∨ r - 1/2 - 1/2 - 1/2  1/2 - 1/2  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29 0     1/2  1/3  1/3 fG-L

∨ fR+ q I
r -1    0    Yes

Anti-dL
∨ g - 1/2 - 1/2 - 1/2  1/2 - 1/2 - 1/2  1/2 - 1/2  1/6  1/2 -0.29 0     1/2  1/3  1/3 fG-L

∨ fR+ q I
g -1    0    Yes

Anti-dL
∨ b - 1/2 - 1/2 - 1/2  1/2 - 1/2 - 1/2 - 1/2  1/2  1/6 0    0.58 0     1/2  1/3  1/3 fG-L

∨ fR+ q I
b -1    0    Yes

E8 1/2i*ωT
3 ½ ωS

3 U3 V3 w x y z B2* g3 g8 W3 B1
3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root

Anti-uR
∧ r - 1/2  1/2 - 1/2 - 1/2  1/2  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29 - 1/2 0    - 1/6 - 2/3 fG-R

∧ fL- q I
r 0    1    Yes

Anti-uR
∧ g - 1/2  1/2 - 1/2 - 1/2  1/2 - 1/2  1/2 - 1/2  1/6  1/2 -0.29 - 1/2 0    - 1/6 - 2/3 fG-R

∧ fL- q I
g 0    1    Yes

Anti-uR
∧ b - 1/2  1/2 - 1/2 - 1/2  1/2 - 1/2 - 1/2  1/2  1/6 0    0.58 - 1/2 0    - 1/6 - 2/3 fG-R

∧ fL- q I
b 0    1    Yes

Anti-uR
∨ r  1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29 - 1/2 0    - 1/6 - 2/3 fG-R

∨ fL- q I
r 0    -1    Yes

Anti-uR
∨ g  1/2 - 1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2 - 1/2  1/6  1/2 -0.29 - 1/2 0    - 1/6 - 2/3 fG-R

∨ fL- q I
g 0    -1    Yes

Anti-uR
∨ b  1/2 - 1/2 - 1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2  1/6 0    0.58 - 1/2 0    - 1/6 - 2/3 fG-R

∨ fL- q I
b 0    -1    Yes

Anti-dR
∧ r - 1/2  1/2  1/2  1/2  1/2  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29  1/2 0    - 1/6  1/3 fG-R

∧ fL+ q I
r 0    1    Yes

Anti-dR
∧ g - 1/2  1/2  1/2  1/2  1/2 - 1/2  1/2 - 1/2  1/6  1/2 -0.29  1/2 0    - 1/6  1/3 fG-R

∧ fL+ q I
g 0    1    Yes

Anti-dR
∧ b - 1/2  1/2  1/2  1/2  1/2 - 1/2 - 1/2  1/2  1/6 0    0.58  1/2 0    - 1/6  1/3 fG-R

∧ fL+ q I
b 0    1    Yes

Anti-dR
∨ r  1/2 - 1/2  1/2  1/2 - 1/2  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29  1/2 0    - 1/6  1/3 fG-R

∨ fL+ q I
r 0    -1    Yes

Anti-dR
∨ g  1/2 - 1/2  1/2  1/2 - 1/2 - 1/2  1/2 - 1/2  1/6  1/2 -0.29  1/2 0    - 1/6  1/3 fG-R

∨ fL+ q I
g 0    -1    Yes

Anti-dR
∨ b  1/2 - 1/2  1/2  1/2 - 1/2 - 1/2 - 1/2  1/2  1/6 0    0.58  1/2 0    - 1/6  1/3 fG-R

∨ fL+ q I
b 0    -1    Yes

E8 1/2i*ωT
3 ½ ωS

3 U3 V3 w x y z B2* g3 g8 W3 B1
3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root

sqrt(2/3)

G-2: Quarks

cL
∧ R  1/2  1/2 - 1/2  1/2  1/2 - 1/2  1/2  1/2 - 1/6  1/2 0.29 0     1/2  2/3  2/3 fG-L

∧ fR+ q I
R 1    0    Yes

cL
∧ G  1/2  1/2 - 1/2  1/2  1/2  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29 0     1/2  2/3  2/3 fG-L

∧ fR+ q I
G 1    0    Yes

cL
∧ B  1/2  1/2 - 1/2  1/2  1/2  1/2  1/2 - 1/2 - 1/6 0    -0.58 0     1/2  2/3  2/3 fG-L

∧ fR+ q I
B 1    0    Yes

cL
∨ R - 1/2 - 1/2 - 1/2  1/2 - 1/2 - 1/2  1/2  1/2 - 1/6  1/2 0.29 0     1/2  2/3  2/3 fG-L

∨ fR+ q I
R -1    0    Yes

cL
∨ G - 1/2 - 1/2 - 1/2  1/2 - 1/2  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29 0     1/2  2/3  2/3 fG-L

∨ fR+ q I
G -1    0    Yes

cL
∨ B - 1/2 - 1/2 - 1/2  1/2 - 1/2  1/2  1/2 - 1/2 - 1/6 0    -0.58 0     1/2  2/3  2/3 fG-L

∨ fR+ q I
B -1    0    Yes

sL
∧ R  1/2  1/2  1/2 - 1/2  1/2 - 1/2  1/2  1/2 - 1/6  1/2 0.29 0    - 1/2 - 1/3 - 1/3 fG-L

∧ fR- q I
R 1    0    Yes



sL
∧ G  1/2  1/2  1/2 - 1/2  1/2  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29 0    - 1/2 - 1/3 - 1/3 fG-L

∧ fR- q I
G 1    0    Yes

sL
∧ B  1/2  1/2  1/2 - 1/2  1/2  1/2  1/2 - 1/2 - 1/6 0    -0.58 0    - 1/2 - 1/3 - 1/3 fG-L

∧ fR- q I
B 1    0    Yes

sL
∨ R - 1/2 - 1/2  1/2 - 1/2 - 1/2 - 1/2  1/2  1/2 - 1/6  1/2 0.29 0    - 1/2 - 1/3 - 1/3 fG-L

∨ fR- q I
R -1    0    Yes

sL
∨ G - 1/2 - 1/2  1/2 - 1/2 - 1/2  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29 0    - 1/2 - 1/3 - 1/3 fG-L

∨ fR- q I
G -1    0    Yes

sL
∨ B - 1/2 - 1/2  1/2 - 1/2 - 1/2  1/2  1/2 - 1/2 - 1/6 0    -0.58 0    - 1/2 - 1/3 - 1/3 fG-L

∨ fR- q I
B -1    0    Yes

E8 1/2i*ωT
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3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root

cR
∧ R - 1/2  1/2  1/2  1/2  1/2 - 1/2  1/2  1/2 - 1/6  1/2 0.29  1/2 0     1/6  2/3 fG-R

∧ fL+ q I
R 0    1    Yes

cR
∧ G - 1/2  1/2  1/2  1/2  1/2  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29  1/2 0     1/6  2/3 fG-R

∧ fL+ q I
G 0    1    Yes

cR
∧ B - 1/2  1/2  1/2  1/2  1/2  1/2  1/2 - 1/2 - 1/6 0    -0.58  1/2 0     1/6  2/3 fG-R

∧ fL+ q I
B 0    1    Yes

cR
∨ R  1/2 - 1/2  1/2  1/2  1/2 - 1/2  1/2  1/2 - 1/6  1/2 0.29  1/2 0     1/6  2/3 fG-R

∨ fL+ q I
R 0    -1    Yes

cR
∨ G  1/2 - 1/2  1/2  1/2  1/2  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29  1/2 0     1/6  2/3 fG-R

∨ fL+ q I
G 0    -1    Yes

cR
∨ B  1/2 - 1/2  1/2  1/2  1/2  1/2  1/2 - 1/2 - 1/6 0    -0.58  1/2 0     1/6  2/3 fG-R

∨ fL+ q I
B 0    -1    Yes

sR
∧ R - 1/2  1/2 - 1/2 - 1/2  1/2 - 1/2  1/2  1/2 - 1/6  1/2 0.29 - 1/2 0     1/6 - 1/3 fG-R

∧ fL- q I
R 0    1    Yes

sR
∧ G - 1/2  1/2 - 1/2 - 1/2  1/2  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29 - 1/2 0     1/6 - 1/3 fG-R

∧ fL- q I
G 0    1    Yes

sR
∧ B - 1/2  1/2 - 1/2 - 1/2  1/2  1/2  1/2 - 1/2 - 1/6 0    -0.58 - 1/2 0     1/6 - 1/3 fG-R

∧ fL- q I
B 0    1    Yes

sR
∨ R  1/2 - 1/2 - 1/2 - 1/2  1/2 - 1/2  1/2  1/2 - 1/6  1/2 0.29 - 1/2 0     1/6 - 1/3 fG-R

∨ fL- q I
R 0    -1    Yes

sR
∨ G  1/2 - 1/2 - 1/2 - 1/2  1/2  1/2 - 1/2  1/2 - 1/6 - 1/2 0.29 - 1/2 0     1/6 - 1/3 fG-R

∨ fL- q I
G 0    -1    Yes

sR
∨ B  1/2 - 1/2 - 1/2 - 1/2  1/2  1/2  1/2 - 1/2 - 1/6 0    -0.58 - 1/2 0     1/6 - 1/3 fG-R

∨ fL- q I
B 0    -1    Yes

E8 1/2i*ωT
3 ½ ωS

3 U3 V3 w x y z B2* g3 g8 W3 B1
3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root

G-2: anti-Quarks sqrt(2/3)

Anti-cL
∧ r  1/2  1/2 - 1/2 - 1/2  1/2  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29 - 1/2 0    - 1/6 - 2/3 fG-L

∧ fL- q I
r 1    0    Yes

Anti-cL
∧ g  1/2  1/2 - 1/2 - 1/2  1/2 - 1/2  1/2 - 1/2  1/6  1/2 -0.29 - 1/2 0    - 1/6 - 2/3 fG-L

∧ fL- q I
g 1    0    Yes

Anti-cL
∧ b  1/2  1/2 - 1/2 - 1/2  1/2 - 1/2 - 1/2  1/2  1/6 0    0.58 - 1/2 0    - 1/6 - 2/3 fG-L

∧ fL- q I
b 1    0    Yes

Anti-cL
∨ r - 1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29 - 1/2 0    - 1/6 - 2/3 fG-L

∨ fL- q I
r -1    0    Yes

Anti-cL
∨ g - 1/2 - 1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2 - 1/2  1/6  1/2 -0.29 - 1/2 0    - 1/6 - 2/3 fG-L

∨ fL- q I
g -1    0    Yes

Anti-cL
∨ b - 1/2 - 1/2 - 1/2 - 1/2 - 1/2 - 1/2 - 1/2  1/2  1/6 0    0.58 - 1/2 0    - 1/6 - 2/3 fG-L

∨ fL- q I
b -1    0    Yes

Anti-sL
∧ r  1/2  1/2  1/2  1/2  1/2  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29  1/2 0    - 1/6  1/3 fG-L

∧ fL+ q I
r 1    0    Yes

Anti-sL
∧ g  1/2  1/2  1/2  1/2  1/2 - 1/2  1/2 - 1/2  1/6  1/2 -0.29  1/2 0    - 1/6  1/3 fG-L

∧ fL+ q I
g 1    0    Yes



Anti-sL
∧ b  1/2  1/2  1/2  1/2 - 1/2 - 1/2 - 1/2  1/2  1/6 0    0.58  1/2 0    - 1/6  1/3 fG-L

∧ fL+ q I
b 1    0    Yes

Anti-sL
∨ r - 1/2 - 1/2  1/2  1/2 - 1/2  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29  1/2 0    - 1/6  1/3 fG-L

∨ fL+ q I
r -1    0    Yes

Anti-sL
∨ g - 1/2 - 1/2  1/2  1/2 - 1/2 - 1/2  1/2 - 1/2  1/6  1/2 -0.29  1/2 0    - 1/6  1/3 fG-L

∨ fL+ q I
g -1    0    Yes

Anti-sL
∨ b - 1/2 - 1/2  1/2  1/2 - 1/2 - 1/2 - 1/2  1/2  1/6 0    0.58  1/2 0    - 1/6  1/3 fG-L

∨ fL+ q I
b -1    0    Yes

E8 1/2i*ωT
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3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root

Anti-cR
∧ r - 1/2  1/2  1/2 - 1/2  1/2  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29 0    - 1/2 - 2/3 - 2/3 fG-R

∧ fR- q I
r 0    1    Yes

Anti-cR
∧ g - 1/2  1/2  1/2 - 1/2  1/2 - 1/2  1/2 - 1/2  1/6  1/2 -0.29 0    - 1/2 - 2/3 - 2/3 fG-R

∧ fR- q I
g 0    1    Yes

Anti-cR
∧ b - 1/2  1/2  1/2 - 1/2  1/2 - 1/2 - 1/2  1/2  1/6 0    0.58 0    - 1/2 - 2/3 - 2/3 fG-R

∧ fR- q I
b 0    1    Yes

Anti-cR
∨ r  1/2 - 1/2  1/2 - 1/2  1/2  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29 0    - 1/2 - 2/3 - 2/3 fG-R

∨ fR- q I
r 0    -1    Yes

Anti-cR
∨ g  1/2 - 1/2  1/2 - 1/2  1/2 - 1/2  1/2 - 1/2  1/6  1/2 -0.29 0    - 1/2 - 2/3 - 2/3 fG-R

∨ fR- q I
g 0    -1    Yes

Anti-cR
∨ b  1/2 - 1/2  1/2 - 1/2  1/2 - 1/2 - 1/2  1/2  1/6 0    0.58 0    - 1/2 - 2/3 - 2/3 fG-R

∨ fR- q I
b 0    -1    Yes

Anti-sR
∧ r - 1/2  1/2 - 1/2  1/2  1/2  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29 0     1/2  1/3  1/3 fG-R

∧ fR+ q I
r 0    1    Yes

Anti-sR
∧ g - 1/2  1/2 - 1/2  1/2  1/2 - 1/2  1/2 - 1/2  1/6  1/2 -0.29 0     1/2  1/3  1/3 fG-R

∧ fR+ q I
g 0    1    Yes

Anti-sR
∧ b - 1/2  1/2 - 1/2  1/2  1/2 - 1/2 - 1/2  1/2  1/6 0    0.58 0     1/2  1/3  1/3 fG-R

∧ fR+ q I
b 0    1    Yes

Anti-sR
∨ r  1/2 - 1/2 - 1/2  1/2  1/2 - 1/2  1/2 - 1/2  1/6  1/2 -0.29 0     1/2  1/3  1/3 fG-R

∨ fR+ q I
r 0    -1    Yes

Anti-sR
∨ g  1/2 - 1/2 - 1/2  1/2  1/2  1/2 - 1/2 - 1/2  1/6 - 1/2 -0.29 0     1/2  1/3  1/3 fG-R

∨ fR+ q I
g 0    -1    Yes

Anti-sR
∨ b  1/2 - 1/2 - 1/2  1/2  1/2 - 1/2 - 1/2  1/2  1/6 0    0.58 0     1/2  1/3  1/3 fG-R

∨ fR+ q I
b 0    -1    Yes

E8 1/2i*ωT
3 ½ ωS

3 U3 V3 w x y z B2* g3 g8 W3 B1
3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root

G-3: Quarks (no physical states) sqrt(2/3)

tL
∧ R 1    -1     1/3  1/2 0.29  1/2  1/2  1/6  2/3 1 φ++ q II - 

R 0    0    Yes

tL
∧ G 1 -1  1/3 - 1/2 0.29  1/2  1/2  1/6  2/3 1 φ++ q II - 

G 0    0    Yes

tL
∧ B 1 -1  1/3 0    -0.58  1/2  1/2  1/6  2/3 1 φ++ q II - 

B 0    0    Yes

tL
∨ R 1    -1     1/3  1/2 0.29  1/2  1/2  1/6  2/3 1 φ++ q II - 

R 0    0    Yes

tL
∨ G 1 -1  1/3 - 1/2 0.29  1/2  1/2  1/6  2/3 1 φ++ q II - 

G 0    0    Yes

tL
∨ B 1 -1  1/3 0    -0.58  1/2  1/2  1/6  2/3 1 φ++ q II - 

B 0    0    Yes

tR
∧ R 1    1    - 2/3  1/2 0.29 0    0     2/3  2/3 1 1 q III 

R 0    0    Yes

tR
∧ G 1    1    - 2/3 - 1/2 0.29 0    0     2/3  2/3 1 1 q III 

G 0    0    Yes

tR
∧ B 1    1    - 2/3 0    -0.58 0    0     2/3  2/3 1 1 q III 

B 0    0    Yes



tR
∨ R 1    1    - 2/3  1/2 0.29 0    0     2/3  2/3 1 1 q III 

R 0    0    Yes

tR
∨ G 1    1    - 2/3 - 1/2 0.29 0    0     2/3  2/3 1 1 q III 

G 0    0    Yes

tR
∨ B 1    1    - 2/3 0    -0.58 0    0     2/3  2/3 1 1 q III 

B 0    0    Yes

bL
∧ R -1    -1     1/3  1/2 0.29 - 1/2  1/2  1/6 - 1/3 1 φ0+ q II - 

R 0    0    Yes

bL
∧ G -1 -1     1/3 - 1/2 0.29 - 1/2  1/2  1/6 - 1/3 1 φ0+ q II - 

G 0    0    Yes

bL
∧ B -1 -1  1/3 0    -0.58 - 1/2  1/2  1/6 - 1/3 1 φ0+ q II - 

B 0    0    Yes

bL
∨ R -1    -1     1/3  1/2 0.29 - 1/2  1/2  1/6 - 1/3 1 φ0+ q II - 

R 0    0    Yes

bL
∨ G -1 -1     1/3 - 1/2 0.29 - 1/2  1/2  1/6 - 1/3 1 φ0+ q II - 

G 0    0    Yes

bL
∨ B -1 -1  1/3 0    -0.58 - 1/2  1/2  1/6 - 1/3 1 φ0+ q II - 

B 0    0    Yes

bR
∧ R 1    -1     1/3  1/2 0.29 0    0    - 1/3 - 1/3 1 1 q II + 

R 0    0    Yes

bR
∧ G 1    -1     1/3 - 1/2 0.29 0    0    - 1/3 - 1/3 1 1 q II + 

G 0    0    Yes

bR
∧ B 1    -1  1/3 0    -0.58 0    0    - 1/3 - 1/3 1 1 q II + 

B 0    0    Yes

bR
∨ R 1    -1     1/3  1/2 0.29 0    0    - 1/3 - 1/3 1 1 q II + 

R 0    0    Yes

bR
∨ G 1    -1     1/3 - 1/2 0.29 0    0    - 1/3 - 1/3 1 1 q II + 

G 0    0    Yes

bR
∨ B 1 -1  1/3 0    -0.58 0    0    - 1/3 - 1/3 1 1 q II + 

B 0    0    Yes

E8 1/2i*ωT
3 ½ ωS

3 U3 V3 w x y z B2 g3 g8 W3 B1
3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root

G-3: anti-Quarks (probably no physical states)

Anti-tL
∧ r -1    -1     2/3 - 1/2 -0.29 0    0    - 2/3 - 2/3 1 1 q III 

r 0    0    Yes

Anti-tL
∧ g -1    -1     2/3  1/2 -0.29 0    0    - 2/3 - 2/3 1 1 q III 

g 0    0    Yes

Anti-tL
∧ b -1    -1     2/3 0    0.58 0    0    - 2/3 - 2/3 1 1 q III 

b 0    0    Yes

Anti-tL
∨ r -1    -1     2/3 - 1/2 -0.29 0    0    - 2/3 - 2/3 1 1 q III 

r 0    0    Yes

Anti-tL
∨ g -1    -1     2/3  1/2 -0.29 0    0    - 2/3 - 2/3 1 1 q III 

g 0    0    Yes

Anti-tL
∨ b -1    -1     2/3 0    0.58 0    0    - 2/3 - 2/3 1 1 q III 

b 0    0    Yes

Anti-tR
∧ r -1 1    - 1/3 - 1/2 -0.29 - 1/2 - 1/2 - 1/6 - 2/3 1 φ−+ q II - 

r 0    0    Yes

Anti-tR
∧ g -1 1    - 1/3  1/2 -0.29 - 1/2 - 1/2 - 1/6 - 2/3 1 φ−+ q II - 

g 0    0    Yes

Anti-tR
∧ b -1 1    - 1/3 0    0.58 - 1/2 - 1/2 - 1/6 - 2/3 1 φ−+ q II - 

b 0    0    Yes

Anti-tR
∨ r -1    1    - 1/3 - 1/2 -0.29 - 1/2 - 1/2 - 1/6 - 2/3 1 φ−+ q II - 

r 0    0    Yes

Anti-tR
∨ g -1    1    - 1/3  1/2 -0.29 - 1/2 - 1/2 - 1/6 - 2/3 1 φ−+ q II - 

g 0    0    Yes



Anti-tR
∨ b -1    1    - 1/3 0    0.58 - 1/2 - 1/2 - 1/6 - 2/3 1 φ−+ q II - 

b 0    0    Yes

Anti-bL
∧ r 1    1    - 1/3 - 1/2 -0.29 0    0     1/3  1/3 1 1 q II + 

r 0    0    Yes

Anti-bL
∧ g 1    1    - 1/3  1/2 -0.29 0    0     1/3  1/3 1 1 q II + 

g 0    0    Yes

Anti-bL
∧ b 1 1    - 1/3 0    0.58 0    0     1/3  1/3 1 1 q II + 

b 0    0    Yes

Anti-bL
∨ r 1    1    - 1/3 - 1/2 -0.29 0    0     1/3  1/3 1 1 q II + 

r 0    0    Yes

Anti-bL
∨ g 1    1    - 1/3  1/2 -0.29 0    0     1/3  1/3 1 1 q II + 

g 0    0    Yes

Anti-bL
∨ b 1 1    - 1/3 0    0.58 0    0     1/3  1/3 1 1 q II + 

b 0    0    Yes

Anti-bR
∧ r 1    1    - 1/3 - 1/2 -0.29  1/2 - 1/2 - 1/6  1/3 1 φ1+ q II - 

r 0    0    Yes

Anti-bR
∧ g 1    1    - 1/3  1/2 -0.29  1/2 - 1/2 - 1/6  1/3 1 φ1+ q II - 

g 0    0    Yes

Anti-bR
∧ b 1    1    - 1/3 0    0.58  1/2 - 1/2 - 1/6  1/3 1 φ1+ q II - 

b 0    0    Yes

Anti-bR
∨ r 1    1    - 1/3 - 1/2 -0.29  1/2 - 1/2 - 1/6  1/3 1 φ1+ q II - 

r 0    0    Yes

Anti-bR
∨ g 1    1    - 1/3  1/2 -0.29  1/2 - 1/2 - 1/6  1/3 1 φ1+ q II - 

g 0    0    Yes

Anti-bR
∨ b 1    1    - 1/3 0    0.58  1/2 - 1/2 - 1/6  1/3 1 φ1+ q II - 

b 0    0    Yes

E8 1/2i*ωT
3 ½ ωS

3 U3 V3 w x (R) y (G) z (B) B2* g3 g8 W3 B1
3 ½Y Q Block-1 Block-2 Block-3 ωL ωR E8-root
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