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

ES 12i*er | o | B | V| w |x® ly@|zB | Bx g3 g w3 B, Y | Q | Block-1 | Block-2 | Block-3 E8-root
sqrt(2/3) (112 "1" roots)

Gravitational sector
o 1 1 0 0 0 0 0 0 0 es:” er) 1 Yes
o’ -1 -1 0 0 0 0 0 0 0 est’ er.” 1 Yes
og” -1 1 0 0 0 0 0 0 0 es:” er.” 1 Yes
o’ 1 -1 0 0 0 0 0 0 0 est’ er) 1 Yes

(degeneracy of two)

Electroweak sector
w* 1 1 0 0 0 1 1 . . 1 Yes
& -1 -1 0 0 0 -1 -1 b o 1 Yes
B, -1 1 0 0 0 1 1 1 Ot . 1 Yes
B/ 1 -1 0 0 0 -1 -1 -1 o . 1 Yes

(degeneracy of two)

Strong sector (gluons)

R -1 1 0 1 0.00 0 0 0 0 1 q,.~ qus? Yes
rG 1 -1 0 -1 0.00 0 0 0 0 1 an." qu.° Yes

kP -1 1 0 12 0.87 0 0 0 0 1 q,.~ qus” Yes
gB 1 -1 0 -12 | -0.87 0 0 0 0 1 an." A+t Yes
gtP 1 -1 0 12 | -0.87 0 0 0 0 1 qy.° A+t Yes
g0 -1 1 0 -12 | 087 0 0 0 0 1 q,.° qus” Yes

(degeneracy of four)




Fundamental '"Building blocks' for particles

E8 12i*o’| o | | VV | w |x® |y@G)]|zB) | Bx 23 g w3 B | %Y | Q | Block-1 | Block-2 | Block-3 | E8-root
Gravitational sector sqrt(2/3) (112 "1" roots)
Erame

esi 1 1 0 0 0 0 0 0 0 egs” Yes

es.” 1 -1 0 0 0 0 0 0 0 e Yes

s’ -1 1 0 0 0 0 0 0 0 egs’ Yes
es.” -1 -1 0 0 0 0 0 0 0 es.” Yes
ers” 1 1 0 0 0 0 0 0 0 ers Yes
er.” 1 -1 0 0 0 0 0 0 0 er. Yes
e’ -1 1 0 0 0 0 0 0 0 ers Yes
er.” -1 -1 0 0 0 0 0 0 0 er.” Yes
Fermions
o 1/2 1/2 0 0 0 0 0 0 0 fo.” Yes
fo” -1/2 -12 0 0 0 0 0 0 0 o Yes
fo.r” -1/2 1/2 0 0 0 0 0 0 0 for” Yes
for” 1/2 -12 0 0 0 0 0 0 0 for Yes
Electroweak sector (Higgs)

Oys 1 1 0 0 0 12 12 12 1 Ot Yes

O, 1 -1 0 0 0 12 12 172 1 O Yes

o, -1 1 0 0 0 -1/2 -1/2 -12 -1 o, Yes

o-- -1 -1 0 0 0 -12 -1/2 -12 -1 o-- Yes

Bos -1 1 0 0 0 -1/2 12 2] o Bos Yes

Bo. -1 -1 0 0 0 -1/2 12 2] o do. Yes

O 1 1 0 0 0 12 | -12|-121] o Oy Yes

. 1 -1 0 0 0 12 | -12|-12] o o Yes
Fermions

fiv 12 12 0 0 0 1/2 0 0 1/2 fis Yes

fi. -12] -12 0 0 0 -1/2 0 0 -12 fi. Yes

fr+ -12 12 0 0 0 0 12 172 12 fr+ Yes
fr. 172 1-12 0 0 0 0 -12 -12 1 -12 fr. Yes




E8 1Rito| o | | VV | w |x® |y@)]|zB) | Bx 23 g w> B | %Y | Q | Block-1 | Block-2 | Block-3 | E8-root
Strong sector
X% S | 1/3 1/2 0.29 0 0 13 | -13 qu. " Yes
x;.@° -1 -1 0 1/3 -12 | 029 0 0 13 | -13 ay.© Yes
x;. 0" -1 -1 1/3 0 -0.58 0 0 13 | -13 q,.® Yes
X;. @' -1 1 13 | -12 | -029 0 0 13 | 173 an." Yes
x,®¢ -1 1 -1/3 12 | -0.29 0 0 13 | 173 ay.° Yes
x.®° -1 1 -1/3 0 0.58 0 0 13 | 173 ap.” Yes
X,. % 1 -1 1/3 1/2 0.29 0 0 13 | -13 AQus Yes
X,.@° 1 -1 1/3 -12 | 029 0 0 13 | -13 aus Yes
X,. 0" 1 -1 1/3 0 -0.58 0 0 13 | -13 A+’ Yes
X,. D' 1 1 13 | -12 | -029 0 0 13 | 173 Qs Yes
X,. D¢ 1 1 -1/3 12 | -0.29 0 0 13 | 173 A+l Yes
X.®° 1 1 -1/3 0 0.58 0 0 13 | 1/3 A+’ Yes
X3.D" 0 B I 2/3 -12 | -0.29 0 0 =23 | -2i3 am’ Yes
X;. D¢ 0| -1 -1 2/3 12 | -0.29 0 0 23 | -2i3 am® Yes
X;.0° 0] -1 | -1 2/3 0 0.58 0 0 =23 | -2i3 am” Yes
;.08 0 1 1 -2/3 1/2 0.29 0 0 213 | 213 qut Yes
X3.0° 0 1 1 23 | -12 | 029 0 0 213 | 23 an® Yes
X;.0° 0 1 1 -2/3 0 -0.58 0 0 213 | 213 qu® Yes
Large R is color, small r is anti-color

qr 12| 12| 12| -6 1/2 0.29 0 0 1/6 | 1/6 qr No
q.° 12 |-12) 12| -6 -12 | 029 0 0 1/6 | 1/6 q:° No
q’ 121 12)-12] -6 0 -0.58 0 0 1/6 | 1/6 q” No
anti-q ;" 12 |-12]-12] 16 -12 | -0.29 0 0 -1/6 | -1/6 qr No
anti-q 12 12| -12] e 12 | -0.29 0 0 -1/6 | -1/6 q. No
anti-q ° 12 -2 12 1/6 0 0.58 0 0 -1/6 | -1/6 q No
L 12 =12 12 12 0.00 0 0 -12 | =12 L No
anti-L 12112 12| -12 0.00 0 0 12 | 12 anti-L No




Particle building, real physical states
ES [0l o | U | vV | w [xw |y |z ] B o3 g w' | B? | »y | @ | Block-1 | Block-2 | Block-3 | E8-root
Frame-Higgs (not part of the 112 E8 roots, 16 in total)
es” O 0 -1 0 1 0 0 0 0 0 0 0 172 172 172 1 eg (o 1 Yes
es O 0 1 0 1 0 0 0 0 0 0 0 172 172 172 1 e’ (o 1 Yes
es0- 0 1 ol -1 o] o 0 0 0 0 0 B V2 S VX S Vo2 IS es” ¢-- 1 Yes
es 0- 0 -1 o] 1] o 0 0 0 0 0 0 12 |-zl -z | o4 e 0-- 1 Yes
es o 0 1 1 0 0 0 0 0 0 0 0 12 | -12)-121] o es.” o- 1 Yes
es o 0 -1 1 0 0 0 0 0 0 0 0 12 | -12)-121] o es.” o- 1 Yes
es"d; 0 1 -1 0 0 0 0 0 0 0 0 -1/2 12 12 | o es.” 1. 1 Yes
es 0 -1 -1 0 0 0 0 0 0 0 0 -1/2 12 12 | o es.” 1. 1 Yes
er O -1 0 0 1 0 0 0 0 0 0 0 172 172 172 1 ers (o 1 Yes
er 0. 1 0 0 1 0 0 0 0 0 0 0 172 172 172 1 ers (o 1 Yes
er - 1 0 0 -1 0 0 0 0 0 0 0 -12 -12 1 -172 -1 ers o-- 1 Yes
er'd- -1 0 o] -1 o] o 0 0 0 0 0 12 | -1z -1z | oA ers” ¢-- 1 Yes
er’do 1 0 1 0 0 0 0 0 0 0 0 12 | -12)-12] o er Bo- 1 Yes
er’do -1 0 1 0 0 0 0 0 0 0 0 12 | -12)-121] o er” o- 1 Yes
er'd; 1 0 -1 0 0 0 0 0 0 0 0 -12 121 121 o er . 1 Yes
er’d; -1 0 -1 0 0 0 0 0 0 0 0 -1/2 12 12 | o er” 1. 1 Yes
(degeneracy of two)
E8 12i*or | hos | U | VP | w x y z B,. 23 g w? B’ | »Y | Q | Block-1 | Block-2 | Block-3 | E8-root
G1: Leptons sqrt(2/3)
Vel 12 12 1/2 12 1-12)-12|-12] -1/2 172 0 0 172 0 -12 0 o fis L Yes
VoL -1/2 -1/2 172 12 1-12)-12|-12] -1/2 172 0 0 172 0 -12 0 fo.” fis L Yes
Ver" 12 12 | =12 w2 -12)-12]-12|-12| 12 0 0 0 1/2 0 0 for’ o L Yes
Ver 12 -12 | -172 12 1-12)-12|-12] -1/2 172 0 0 0 172 0 0 for” frs L Yes
e 12 12 121 -12 =12 -12 ) -12] -1/2 172 0 0 -12 0 -12 -1 o fi. L Yes
e’ -1/2 12 | -12 ) -12 | -12) -12-172] -1/2 172 0 0 -12 0 -12 -1 fo.” fi. L Yes
er” -1/2 12 12 -12)-12)-121-12] -12 172 0 0 0 -12 -1 -1 fo.r" fr. L Yes
er’ 12 - 172 12 -12)-12)-121-12] -1/2 172 0 0 0 -12 -1 -1 for’ fr. L Yes




G1: Anti-leptons
Anti-vg " 1/2 12 12 1-12)-12] 112 12 12 -12 0 0 0 -12 0 0 fo.” fr. anti-L Yes
Anti-vg " -1/2 -12 12 1-12|-12] 112 12 12 -12 0 0 0 -12 0 0 o fr. anti-L Yes
Anti-vg" -1/2 12 | -12)-12|-12) 12 12 12 -12 0 0 -12 0 172 0 for” fi. anti-L Yes
Anti-veg” 1/2 12 ) -12)-12)-12) 112 12 12 -12 0 0 -12 0 12 0 for fi. anti-L Yes
Anti-¢; " 1/2 72 | -12) 12 |-12] 12 172 1/2 -1/2 0 0 0 172 1 1 fo.” fr+ anti-L Yes
Anti-e” -1/2 12 ) -12) 12 )-12] 12 12 1/2 -12 0 0 0 12 1 1 fo.” fr+ anti-L Yes
Anti-eg” -12 1/2 172 12 |-12] 12 172 1/2 -1/2 0 0 12 0 172 1 for” fi. anti-L Yes
Anti-eg” 1/2 -12 172 12 |-12] 112 12 1/2 -1/2 0 0 12 0 172 1 for” fi. anti-L Yes
E8 Ritol Zax | WG v | x y z B,. 23 i w? B | »Y | Q | Block-1 | Block-2 | Block-3 | E8-root
G2: Leptons
VHLA -12 1/2 172 1/2 121-121-12] -12 172 0 0 172 0 -172 0 for" fi. L Yes
Vva 1/2 -1/2 172 12 21-121-12]-12 12 0 0 12 0 -12 0 for’ fis L Yes
VHRA 1/2 12 | -12] 12 21-121-12]-12 172 0 0 0 172 0 0 fo” fr+ L Yes
V“RV -1/2 =12 | -12) 12 21-121-12]-12 12 0 0 0 12 0 0 for” fr+ L Yes
[T -12 12 | -121-12) 12)-12)-12] -12 172 0 0 -1/2 0 -172 -1 for" fi. L Yes
[T 12 =12 | -12)-12 12 -12)-122] -1/2 12 0 0 -12 0 -12 -1 for’ fi. L Yes
ug” 1/2 1/2 2 1 -12) 12)-12)-12]-12 172 0 0 0 -1/2 -1 -1 fo” fr. L Yes
IR -1/2 -12 12 -12) 12-121-12] -12 12 0 0 0 -1/2 -1 -1 for” fr. L Yes
Red particles should be checked on frame (other coordinate system?)
G2: Anti-leptons
Anti—vuLA -12 1/2 172 1-127 12 172 172 172 -1/2 0 0 0 -1/2 0 0 for" fr. anti-L Yes
An‘[i-vHLV 1/2 -1/2 172 1-127 12 1/2 12 1/2 -1/2 0 0 0 -1/2 0 0 for’ fr. anti-L Yes
Anti—vHRA 1/2 12 | -12]-12] 12 172 172 1/2 -1/2 0 0 -1/2 0 172 0 fo” fi. anti-L Yes
Anti-vaV -1/2 =12 | -12]-12] 12 1/2 12 1/2 -1/2 0 0 -1/2 0 172 0 for” fi. anti-L Yes
Anti-p " -12 12 | -12] 12 1/2 172 12 172 -1/2 0 0 0 172 1 1 for" fr+ anti-L Yes
Anti-p; 7 1/2 =12 | -12) 122 1/2 1/2 12 1/2 -1/2 0 0 0 12 1 1 for’ fr+ anti-L Yes
Anti-pg” 1/2 1/2 172 12 1/2 172 172 1/2 -1/2 0 0 12 0 172 1 fo” fi. anti-L Yes
Anti-pg” -1/2 -1/2 172 12 1/2 12 12 1/2 -12 0 0 12 0 172 1 for” fis anti-L Yes




E8 1Ri*er | ol | ¥ | VV | w x y z B,. 23 g w> B | %Y | Q | Block-1 | Block-2 | Block-3 | E8-root
sqrt(2/3)
G3: Root Leptons
v 1 1 0 0 0 1/2 12 ] -122 0 do. 1 Yes
vy 1 1 0 0 0 12 | -12]-12] o do. 1 Yes
VR’ -1 1 0 0 0 0 0 0 0 ess” er.’ 1 Yes
Ve 1 -1 0 0 0 0 0 0 0 es.” er) 1 Yes
" -1 1 0 0 0 -12 -12 -12 -1 o-- 1 Yes
T -1 1 0 0 0 -12 -12 -12 -1 o-- 1 Yes
" 1 -1 0 0 0 0 -1 -1 -1 o, 0. 1 Yes
TRV 1 -1 0 0 0 0 1 -1 -1 o, . 1 Yes
Anti-v " -1 1 0 0 0 0 0 0 0 gy er.’ 1 Yes
Anti-v. " 1 -1 0 0 0 0 0 0 0 egs’ er. 1 Yes
Anti-v,g" -1 -1 0 0 0 -12 12| 12| o e O 1 Yes
Anti-v,g* 1 -1 0 0 0 -12 121 12| o er 1. 1 Yes
Anti-t;" -1 1 0 0 0 0 1 1 1 o ®o. 1 Yes
Anti-t, ¥ a | o1 0 0 0 0 1 1 1 s do. 1 Yes
Anti-tg" -1 1 0 0 0 12 12 | 12| 1 er ds. 1 Yes
Anti-t” 1 1 0 0 0 12 12| 12| 1 e’ ds 1 Yes
E8 1Ri*er | o | U | VP | w x y z B, 23 g w3 B | »y | Q | Block-1| Block-2 | Block-3 | E8-root
Quarks sqrt(2/3)
u R 12 12 | 2| w2 -2 -2| 2| 2] -us 12 | 029 12 0 6 | 23| .. fi, qr Yes
u "¢ 12 12 | -l w2 -z 2| o -ue | -12 | 029 12 0 16 | 23| £, fi. q° Yes
u P 12 12 | 2| -2 2| mnl-12] -us 0 058 | 12 0 6 | 25| .. fi, q° Yes
u R 2 |-z | w2 - 12 | 029 12 0 6 | 23| .. fi, qr Yes
u ¢ 12 | -2 V-l w2 -z 2| -ue | o-12 | 029 12 0 16 | 23| f,." fi. q° Yes
u B V-2 SV, 2N BEV-N V-3 SV-N Vo3 V-2 RS VN RS 0 058 | 12 0 6 | 23| .. fi, q° Yes




E8 Wt | o | 08| v || w || 5 y z B, 23 g w? B | »Y | Q | Block-1 | Block-2 | Block-3 | E8-root
d® 1/2 12 |-12)-1m2)-12]1-12] 12 12| -1/6 1/2 029 | -12 0 16 | -13 ] £ fi. qr Yes
a ¢ 1/2 12 | -12|-12-121 12 -12] 12| -1/6 | -12 | 029 | -12 0 16 | -13 | £ fi. q.° Yes
d"® 1/2 12 |-12)-1m2)-12]1 12| 12]-12] -1/6 0 058 | -122 0 16 | -13 ] £ fi. q. Yes
d"® S5 Vo2 S V2 N V2 S VN I V) NS Vo R Ve IV B U 1/2 029 | -12 0 16 | -13 ]| fo.” fi. qr Yes
d. ¢ 12 | -2 |-z -z -zl w2 |-z w2 -we | -2 | 029 | 12 0 16 | -13 | £ fi. q.° Yes
d"® S5 Vo2 S V2 N V2 I Vo I V) BV R Ve S V2 B U 0 058 | -12 0 16 | -13 ]| fo.” fi. q. Yes
u ™" 1/2 12 |-12f w2 w2]-12)1 12 12| -1/6 1/2 0.29 0 12 | 25| 23| f..° foe qt Yes
uR"¢ 1/2 12 |-12 w2 | w2 w2 ]-12] 12| -1/6 | -12 | 029 0 121 23| 23| f..° for q.° Yes
u® 1/2 12 -2 w2l w2 2] m2]-12] -1/6 0 -0.58 0 12 | 25| 23| f..° foe q" Yes
u ™ S5 Vo S V2 N V2 N V3 I V) B Vo R Ve IV B U 1/2 0.29 0 12 | 25| 23| 0" foe qt Yes
ug”¢ 12 | -2 -2 w2 -zl w2 -2 w2 -ue | -2 | 029 0 121 23| 23| £, for q.° Yes
ug® S5 Vo S V2 N V2 N V2 R V) B Vo R Ve S V2 R U 0 -0.58 0 12 | 25| 23| 0" foe q" Yes
d ™ 1/2 12 | 12f-1m2l w2]-12)1 12 12| -1/6 1/2 0.29 0 12 -3 -1 £l fi. qr Yes
"¢ 1/2 12 | 12 |-z w2l w2 ]-12] 12 -16 | -12 | 029 0 12 | -3 -1 S fi. q.° Yes
d"® 1/2 12 | w2f-1m2p 2] 12 12]-12] -1/6 0 -0.58 0 12 -3 -1 £ fi. q. Yes
dg ® 12 | -2 w2zl -2 o] - 1/2 0.29 0 12 -3 13 £y fi. qr Yes
dg "¢ 12 | -2 w2z -zl w2 -2 w2 -ue | -2 | 029 0 12 | -3 -1 £y fi. q.° Yes
dg® S5 Vo2 S V2 I VX S Vo I V) BV R Ve I V2 B U 0 -0.58 0 12 -3 13 £y fi. q. Yes
E8 12i*o’| o | | VP | w | x y z B, 23 g w? B’ | »Y | Q | Block-1 | Block-2 | Block-3 | E8-root
Quarks sqrt(2/3)
Anti-u " 1/2 12 |-12) -2 2] 12 ]-12]-12]| s -12 | 029 | -112 o | -we|-23| £..° fi. q. Yes
Anti-u, "8 1/2 12 |-12) -2 w2]-12] 12]-12] s 12 | -029 | -112 o | -we|-23] f..° fi. q. Yes
Anti-y "° 1/2 12 |-12f-12) 12]-12]-12] 12 1/6 0 058 | -112 o | -we]-23| £..° fi. q.° Yes
Anti-u; " S5 Vo2 S V2 NS V20 R VN NS Vo RS VN I Vo S V2 VS -12 | 029 | -122 o | -we|-23| £.." fi. q. Yes
Anti-u; 12 | -2 |-z -z -z 2| -2] e 12 | -029 | -112 0o | -we|-23] f.." fi. q Yes
Anti-u; *° 12 | -2 |-z -z -z -z |-z oz 1/6 0 058 | -112 o | -we]-23| .. fi. q.° Yes




E8 1Ri*er | ol | ¥ | VV | w x y z B,. 23 g w> B | %Y | Q | Block-1 | Block-2 | Block-3 | E8-root
Anti-d; " 1/2 12 | 12| 12|12 w2]-12)-12] 16 -12 | -0.29 12 0 SV BBV A fi. q. Yes
Anti-d, "¢ 1/2 12 | w2 | w2 | w2)-12] 12)-12] e 12 | -0.29 12 0 16 | 13| £ fi, q. Yes
Anti-d,"° 1/2 12 | 12| 12 |-12)-12]-12| 12 1/6 0 0.58 12 0 SV BBV A fi. q.° Yes
Anti-d; " 12 | -2 || w2 -l w2 -2 -2 e -12 | -0.29 12 0 16 | 13 £ fi. q. Yes
Anti-d, "¢ 12 | -2 | w2 w222 w212 e 172 | -0.29 12 0 16 | 13| o fi, q. Yes
Anti-d;*"° 12 | -2 || w2 -] -2 -12) 12 1/6 0 0.58 12 0 SV R VET A fi. q.° Yes
Anti-ug"" 1/2 12 | 12| -12)-12) 12 ]-12|-12] 16 -12 | -0.29 0 12 | 23 =23 £ fo q. Yes
Anti-ug" ¢ 1/2 12 | 12|-12|-12)-12] 12|-12] e 172 | -0.29 0 12 | =23 | -2 £ fo q Yes
Anti-ug"" 1/2 12 | 12|-12|-12)-12]-12| 12 1/6 0 0.58 0 12 | 23 =23 £ fo q.° Yes
Anti-ug”" 12 | -2 | w22l w2 -2 12| e -12 | -0.29 0 12 | 23 =23 £y fo q. Yes
Anti-ug” ¢ 12 | -2 | w2222 w2 -2 e 172 | -0.29 0 12 ] -2 -2 £y fo q Yes
Anti-ug”" 12 | -2 | w22 -2 -12) 12 1/6 0 0.58 0 12 | 23 =23 £y fo q.° Yes
Anti-dg"" 1/2 12 |-12| 12 |-12) 12 |-12|-12] 16 -12 | -0.29 0 12 13 | 13 £ foe q. Yes
Anti-dg" ¢ 1/2 12 | -12| 12 |-12)-12] 12|-12] e 172 | -0.29 0 12 13 | 13 .0 foe q. Yes
Anti-dg"" 1/2 12 |-12| 12| 12]-12]-12| 12 1/6 0 0.58 0 12 13 | 13| £ foe q.° Yes
Anti-dg” " S5 V2 N Vo N Vol IR Vo2 I V) IS Vi I Vo B Vo X R V3 -12 | -0.29 0 12 13 | 13| £ foe q. Yes
Anti-dg” ¢ 12 | -2 |-z w2 -2l -2 w2 -2 e 172 | -0.29 0 12 13 | 13 ] fo.” foe q. Yes
Anti-dg”" 12 | -2 || w2 -] -2 -12) 12 1/6 0 0.58 0 12 13 | 13| £ foe q.° Yes

E8 12i*ar | o' | BB | V2 | w x ¥y z B,. 23 g* w? B | »Y | Q | Block-1 | Block-2 | Block-3 | E8-root
Quarks sqrt(2/3)

o R 112 12 | w2 w2 wzl-121 12 12| -us 12 0.29 12 0 16 | 23| fo” fi, qr Yes

e -12 12 | w el w12 12 -6 | -12 | 029 12 0 16 | 23|t fi. q.° Yes

o B 112 12 | w2 w2l w2 1w2|-12| -us 0 -0.58 12 0 16 | 23| fo” fi, q.;° Yes

o '} 12 | -2l w2l w2 w-12)0 12 12] -16 12 0.29 12 0 16 | 23| for” fi, qr Yes

V¢ 12 | -2l w2 -12] 12| -6 | -12 | 029 12 0 16 | 23 | fox” fi. q.° Yes
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E8 Wt | o | 08| v || w || 5 y z B, 23 g w? B | »Y | Q | Block-1 | Block-2 | Block-3 | E8-root
s R 12 | w2 l-w2l-1m2f w2 -12l 12 12| -6 1/2 029 | -112 0 16 | =153 for” fi. qr Yes
s ¢ 12 | -2 -2 -w2 w2 w2 -2 12| -6 | -2 | 029 | -2 0 16 | -13 | for” fi. q.° Yes
s B 12 | w2 l-w2l-1m2) w2 w2 i2-12| -6 0 058 | -1/2 0 16 | -153 | for” fi. q. Yes
s 'R 12 12 -2 -2l w2]-12] 12 12| -1/6 1/2 029 | -112 0 16 | -13 ] fo” fi. qr Yes
s ¢ 112 12 | -12f-1m2) w2 w2 -121 12| -6 | -12 | 029 | -12 0 16 | -13 | fo fi. q.° Yes
s B 12 12 -2 -2l 2] 12 12]-12] -1/6 0 058 | -1/2 0 16 | -153 ] fo” fi. q. Yes
e R 12 12 -2 w2l w2]-12) 12 12| -1/6 1/2 0.29 0 12 | 253 | 23|t foe qt Yes
e @ 112 12 |-12 w2 w2l w2 ]-12] 12 -16 | -12 | 029 12 1 23 | 23|t for q.° Yes
P 12 12 -2 w2l w2l w2 w2]-12] -1/6 0 -0.58 0 12 | 253 | 23|t foe q" Yes
e’ R 12 | -2 -2 w2 |-z -2l 2| 12| -ue 1/2 0.29 0 12 | 253 | 23| fop” foe qt Yes
e’ @ 12 | -2 -2 w2 -2 w2 -2 12| - | o-12 | 029 0 12 1 23 | 23| o’ for q.° Yes
e’ B 12 | -2 -2 w2 |-z w2 22| -ue 0 -0.58 0 12 | 253 | 23| fop” foe q" Yes
s R 12 12 Vw2 |-zl w2]-12) 12 12| -1/6 1/2 0.29 0 12 =13 =13t fi. qr Yes
s 6 112 12 | w2 |-z w2l w212 12 -6 | -12 | 029 12 | -3 -1t fi. q.° Yes
s B 12 12 L wzf-w2l w2l 2] m2]-12] -1/6 0 -0.58 0 12 =13 =13t fi. q. Yes
s’ ® 12 | w2 -2z -2l 2] 12| -ue 1/2 0.29 0 12 =13 -13 ] foR” fi. qr Yes
sg” ¢ 12 | -2 -2 w2 -2 12| -6 | o-12 | 029 0 12 | 13 -1t fi. q.° Yes
sz B 12 | w2 -2 |-12) w2212 -6 0 -0.58 0 12 =13 =13 ] for” fi. q. Yes
E8 12i*o’| o | | VP | w | x y z B, 23 g w? B’ | »Y | Q | Block-1 | Block-2 | Block-3 | E8-root
Quarks sqrt(2/3)
Anti-c; " 112 12 w2 |-12) 2] w2]-12]-12] s -12 | -0.29 0 12 | -23 =23 |t fi. q. Yes
Anti-c, "8 12 12 L wz|-m2l w2-12] 12 -12] s 172 | -0.29 0 12 | -2 -2 ]t fi. q. Yes
Anti-c;"° 112 12 12 |-12 w2]-12]-12] 12 1/6 0 0.58 0 12 | =23 | -23 | gt fi. q.° Yes
Anti-c; " 12 | -2 -2z w212 -2 16 -12 | -0.29 0 12 | -23 =23 |t fi. q. Yes
Anti-c, "¢ 12 | -2 -2l w212 1212 s 172 | -0.29 0 12 | 223 | -23 ] fon” fi. q Yes
Anti-c; " 12 | -2 -2 wz)-12]-12] 12 1/6 0 0.58 0 12 | -23 =23 |t fi. q.° Yes




E8 Wt | o | 08| v || w || 5 y z B, 23 g w? B | »Y | Q | Block-1 | Block-2 | Block-3 | E8-root
Anti-s;"" -12 12 -2 w2 2] 12]-12]-12] s -12 | -0.29 0 12 | 13| 1] 6 fre qr Yes
Anti-s; "¢ 12 12 -2l w2l w2|-121 12|-12] s 172 | -0.29 0 12 | w3 | 13| 6l fre q Yes
Anti-s;"° -12 12 -2 w2 w2]-12]-12] 12 1/6 0 0.58 0 12 1 13| 13 fre Q. Yes
Anti-s; " 12 | -2 -2l w2 w212 1212 s 12 | -0.29 0 12 | 13| 13 fre qr Yes
Anti-s; " ¢ 12 | -2 -2 w2 | 2] w2]-12]-12] e -12 | -0.29 0 12 | 13| 13 ] fre q Yes
Anti-s;*° 12 | -2 -2l w2 w2)-12]-12] 12 1/6 0 0.58 0 12 1 13| 13t fre Q. Yes
Anti-cg" 12 | -2 -2 -2 -12) 12 -12]-12]| s -12 | 029 | -12 0 | -6 |-23] t..” fi. qr Yes
Anti-cg 8 12 | 12 | -12|-12f-12]-12| 12]-12] 16 12 | -029 | -112 0 | -16|-23] fop” fi. q. Yes
Anti-cg"" 12 | -2 -2 -12)-12)-12]-12] 12 1/6 0 058 | -112 0 | -6 ]-23] fop fi. qr Yes
Anti-cg’" -12 12 | -12)-12) 12 12 ]-12]-12] s 12 | 029 | -12 0 | -6 |-23] . fi. qr Yes
Anti-cp” 8 12 12 |-12l-1m2l 12)-12) 12|-12] e 12 | -029 | -12 0 | -w6|-23] fi. q. Yes
Anti-cg”° -12 12 |-12)-12 12]-12]-12] 12 1/6 0 058 | -112 o | -6 ]-23] fo fi. qr Yes
Anti-sg"" 12 | -2 ) w12 1212 -2 w6 -12 | -0.29 12 0 | -6 | 13] .. fi qr Yes
Anti-sg 8 12 | -2 w2 w2 |-12]-12] 12]-12] s 12 | -0.29 12 0 | -6 | 13] o fi q Yes
Anti-sg" 12 | -2 ) w2 |-12)-12]-12] 12 1/6 0 0.58 12 0o | -6 13| fop fi Q. Yes
Anti-sg”" -12 12 Lzl w el w]-12]-12] ws -12 | -0.29 12 o | -6 | 13] . fi qr Yes
Anti-s” 8 -12 12wl w -2l wn2|-12)1 we 172 | -0.29 12 o |-we| 13] . fi q Yes
Anti-sg”" -12 12 12| w2 w]-12]-12] 12 1/6 0 0.58 12 o | -6 13| f fi Q. Yes

E8 12i*ar | o' | BB | V2 | w x ¥y z B,. 23 g* w? B | »Y | Q | Block-1 | Block-2 | Block-3 | E8-root

sqrt(2/3)

g R 1 1 13 12 | 029 12 12 | we | 23 dus qu-" Yes

" 1 -1 1/3 -12 | 029 12 12 | e | 23 Ot qu.° Yes

"B 1 -1 173 0 058 | 12 12 | we | 23 dus qu.° Yes

(degeneracy of two)
VR 1 1 1 1 -2/3 1/2 0.29 12 | -12| we | 253 by qu " No
{6 1 1|1 1| <25 | <12 | 020 12 | -2 e | 253 1 qu ® No




| |

Lo o o]

| -2 |

0

| -058 |

12 | -] we | 23|

s

| QIIIB |

No




(degeneracy of two)

bR -1 -1 1/3 1/2 029 | -12 12 1/6 | -1/3 o+ qu. " Yes
b, " © -1 1 13 | <12 o2 ]| <12 | 12| we|-13 do- qu.° Yes
b "B -1 -1 1/3 0 058 | -122 12 1/6 | -1/3 o+ qu.° Yes
(degeneracy of two)
b "R -1 1 -2/3 12 0.29 12 | -1 1/6 | -1/3 o, qu " No
b ¢ -1 1 1 1 -2/3 12 | 029 | -12 | <12 | 16 | -1/3 o, aum No
b, "® -1 1 1 1 -2/3 0 058 | -12 | -112 1/6 | -1/3 o, qu® No
(degeneracy of two)
t R 1 1 -2/3 1/2 0.29 213 | 2/3 qm " Yes
t ¢ 1 1 -2i3 | -12 | 029 213 | 2/3 am® Yes
£ B 1 1 -2/3 0 -0.58 23 | 2/3 qu® Yes
tg’ " 1 1 -2/3 1/2 0.29 0 0 213 | 2/3 qm " Yes
tg” ¢ 1 1 2213 | -12 | 029 0 0 213 | 2/3 am® Yes
£z B 1 1 -2/3 0 -0.58 0 0 23 | 2/3 qu® Yes
bR 1 -1 1/3 12 0.29 -13 | -13 AQus Yes
b ¢ 1 -1 1/3 -12 | 029 -13 | -13 qn.° Yes
b " 1 -1 1/3 0 -0.58 13 | -13 A+’ Yes
b ® 1] -1 1/3 12 0.29 -13 | -13 qu. " Yes
be” ¢ -1 -1 13 -12 | 029 13 ] -1/3 q,.° Yes
by P -1 -1 1/3 0 -0.58 13 | -1 q,.°2 Yes
E8 12i*ar | o' | BB | V2 | w x y z B, 23 g w? B | »Y | Q | Block-1 | Block-2 | Block-3 | E8-root
Anti-t;"" B 2/3 -12 | -0.29 23 | -2i3 au" Yes
Anti-t; "¢ -1 -1 2/3 12 | -0.29 23 | -2i3 am’® Yes
Anti-t,"? NI 2/3 0 0.58 223 | -2 qu° Yes
Anti-t; " B 2/3 -12 | -0.29 0 0 23 | -2i3 Q" Yes
Anti-t; "¢ -1 -1 2/3 12 | -0.29 0 0 =23 | -2i3 au® Yes




Antit”" | | | | | | a]la] | 2] o Joss| o | of-23]-23] | | qu° | ves




Anti-b, "' 1 1 13 | -12 | 029 0 0 13 | 173 qu+" Yes
Anti-b, "¢ 1 1 -1/3 172 | -0.29 0 0 13 | 1/3 A+ Yes
Anti-b "° 1 1 -1/3 0 0.58 0 0 13 | 13 qus’ Yes
Anti-b, " -1 1 13 | -12 | -0.29 13 | 1/3 au." Yes
Anti-b, "¢ -1 1 -1/3 172 | -0.29 13 | 1/3 q,.° Yes
Anti-b; *° -1 1 -1/3 0 0.58 13 | 13 q,.° Yes
Anti-tg"" -1 1 13| -2 | 029 12 | -2 | -6 | -23 ¢, an-" Yes
Anti-tp £ -1 1 -1/3 12 1 -029 | -12 | -12 | -1/6 | -2/3 o, q,.° Yes
Anti-t"" B I YL 0 058 | -12 | -12 | -6 | -2 0. qu.” Yes
(degeneracy of two)
Anti-ty” " -1 1 S S| 2/3 12 | 029 | -12 12 | -1/6|-253 o+ A" No
Anti-tp” -1 1|1 -1 2/3 12 | -029 | -12 12 | -16 | -2/3 o+ Qi No
Anti-tg”° -1 1 a4 | 2/3 12 | 029 | -12 12 | -1/6|-253 o+ qu° No
(degeneracy of two)
Anti-bg"" 1 1 13 | -12 | 029 12 | -12|-16] 13 s an-" Yes
Anti-by" ¢ 1 1 -1/3 172 | -0.29 12 | -12 | -16] 13 s qy-° Yes
Anti-bg"" 1 1 -1/3 0 0.58 12 | -12 | -16] 13 s qu.” Yes
(degeneracy of two)
Anti-by” " 1 1 a4 | 2/3 -12 | -0.29 12 12 | -16| 13 e A" No
Anti-by” ¢ 1 1 -1 -1 2/3 12 | -0.29 12 12 | -1/6 | 13 s qu® No
Anti-bg”" 1 1 a | A 2/3 -12 | -0.29 12 12 | -6 | 13 e qu° No
(degeneracy of two)
E8 1R2itorl od | U | VV | w |x® |y@G)|zB) | Bx 23 g w? B | »Y | Q | Block-1 | Block-2 | Block-3 | E8-root

E8 root Assignments, Jan Leendert Joppe, Leiden, Netherlands, March 16 2008
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