E8 1207 | % og (08 Vv? w x® | y©) | zm) B g3 g w? B Y Q
Gravitons? sqrt(2/3) weak-iso hypercharge| charge
o 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
o’ -1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0
g’ -1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
or” 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0
EW-bosons
w* 0 0 1 1 0 0 0 0 0 0 0 1 0 0 1
w 0 0 -1 -1 0 0 0 0 0 0 0 -1 0 0 -1
B, 0 0 -1 1 0 0 0 0 0 0 0 0 1 1 1
B, 0 0 1 -1 0 0 0 0 0 0 0 0 -1 -1 -1
E8 12i*0 | % og Uz Vv? w x® | y©) | zm) B 23 g w? B Y Q
sqrt(2/3)
Frame-Higgs
es" . 0 -1 0 1 0 0 0 0 0 0 0 12 12 12 1
s 0. 0 1 0 1 0 0 0 0 0 0 0 1/2 12 12 1
es"d- 0 1 0 -1 0 0 0 0 0 0 0 12 12 -12 -1
es - 0 -1 0 -1 0 0 0 0 0 0 0 -12 -12 -12 -1
es"do 0 1 1 0 0 0 0 0 0 0 0 12 -1 -12 0
es’do 0 -1 1 0 0 0 0 0 0 0 0 1/2 12 12 0
e’y 0 1 -1 0 0 0 0 0 0 0 0 12 12 12 0
s’ 0 -1 -1 0 0 0 0 0 0 0 0 -12 12 12 0
e, -1 0 1 0 0 0 0 0 0 0 12 12 12 1
er’ o, 1 0 1 0 0 0 0 0 0 0 1/2 12 12 1
e 0- 1 0 -1 0 0 0 0 0 0 0 12 -1 -12 -1
er’d- -1 0 -1 0 0 0 0 0 0 0 -12 -12 -12 -1
er' o -1 0 -1 0 0 0 0 0 0 0 0 12 12 12 0
er’do -1 0 1 0 0 0 0 0 0 0 0 1/2 12 -12 0
er'0; 1 0 -1 0 0 0 0 0 0 0 0 12 12 12 0
er’d; -1 0 -1 0 0 0 0 0 0 0 0 -12 12 12 0
ES8 12i%or | % os” U’ Vv w x y z B 23 g w? B} Y Q
G1: Leptons sqrt(2/3) i‘:(filt(’g: hypercharge| charge
v 12 =172 12 12 2 | -2 -2l -12 12 0 0 1/2 0 -12
Ve 1/2 12 1/2 12 | -12 ) -2 ] -2 -2 1/2 0 0 12 0 12 0
e 12 =172 12 | -12 12| -2 -12] -12 12 0 0 12 0 -12 -1
e’ 1/2 12 NS V2 [ V5 NS V0 S V2 N V5 2 S V) 1/2 0 0 12 0 12 -1




Ve 12 1/2 - 12 1/2 12 - 12 - 12 - 12 172 0 0 0 12
Ver 1/2 - 12 -12 1/2 -12 - 12 - 12 -12 1/2 0 0 0 12 0 0
er” 12 1/2 1/2 -12 12 - 12 - 12 - 12 1/2 0 0 0 -12 -1 -1
er’ 1/2 - 12 172 -12 -12 - 12 - 12 -12 1/2 0 0 0 -12 -1 -1
G1: Anti-leptons
Anti-v " 12 - 12 1/2 -12 12 1/2 12 12 -12 0 0 0 -12
Anti-vy " 1/2 1/2 172 -12 -12 1/2 12 172 -12 0 0 0 -12 0 0
Anti-¢;" 12 - 12 - 12 1/2 12 1/2 12 12 -12 0 0 0 12 1 1
Anti-¢; " 1/2 1/2 -12 1/2 -12 1/2 12 172 -12 0 0 0 12 1 1
Anti-vg" 12 1/2 - 12 -12 1/2 1/2 12 12 -12 0 0 -12 0 12 0
Anti-vg” 1/2 - 12 -12 -1/2 -12 1/2 12 172 -12 0 0 -12 0 12 0
Anti-eg” 12 1/2 1/2 1/2 12 1/2 12 12 -12 0 0 1/2 0 12 1
Anti-ep” 1/2 - 12 172 1/2 -12 1/2 12 172 -12 0 0 12 0 12 1
E8 12i*ec | % og U’ V? w x ¥y z B g3 & w? BE Y Q
G2: Leptons sqrt(2/3)
v - 12 1/2 1/2 1/2 1/2 - 12 -12 -12 1/2 0 0 12 0 -12 0
Vi - 12 - 12 12 1/2 - 12 - 12 - 12 - 12 1/2 0 0 1/2 0 -12
u” -12 12 -12 -12 1/2 -12 -12 -12 12 0 0 -12 0 -1/2 -1
u” - 12 - 12 -12 -12 - 12 - 12 - 12 - 12 1/2 0 0 -12 0 -12 -1
ViR - 12 - 12 - 12 1/2 1/2 - 12 -12 -12 1/2 0 0 0 12 0 0
ViR - 12 1/2 -12 1/2 - 12 - 12 - 12 - 12 172 0 0 0 12 0
ur” -12 12 1/2 -12 1/2 -12 -12 -12 12 0 0 0 -12 -1 -1
R’ - 12 - 12 12 -12 -12 - 12 - 12 - 12 1/2 0 0 0 -12 -1 -1
Anti-v,; " - 12 1/2 12 -12 12 1/2 12 12 -12 0 0 0 -12
Anti-v,; - 12 - 12 1/2 -12 -12 1/2 12 172 -12 0 0 0 -12 0 0
Anti-p* - 12 1/2 -12 1/2 12 1/2 12 12 -12 0 0 0 12 1 1
Anti-p” - 12 - 12 - 12 1/2 - 12 1/2 12 172 -12 0 0 0 12 1 1
Anti-v,g" - 12 - 12 -12 -12 1/2 1/2 12 12 -12 0 0 -12 0 12 0
Anti-v,g” - 12 1/2 - 12 -12 - 12 1/2 12 172 -12 0 0 -12 0 12 0
Anti-pg” - 12 - 12 12 1/2 12 1/2 12 12 - 12 0 0 1/2 0 12 1
Anti-pg” - 12 1/2 1/2 1/2 - 12 1/2 12 172 -12 0 0 12 0 12 1
E8 12i%or | % og’ U’ V3 w X y % By« 23 g w? B’ Y Q Start Result
sqrt(2/3)
G3: Root Leptons (=boson) [Physical Gen 3 ("result"”) = Root gen 3 + gen 1 or 2 particle ("start")
v 1 1 0 0.00 12 -1/2 -1/2 Ver Ve
v 1 -1 0 0.00 12 -12 -12 0 Ver” Ve
o -1 1 0 0.00 -12 -1/2 -1/2 -1 Ver e




v

s
erA
y -1
ViR -1 |
ad -1 )
ded lepton !
" 1 0
Y
llddedk ! 0.00 ~1/
lepton -1 1 0 0.00 2 —-12
0 -1
i 1 172 0.00 0 0 2 -1 v
Antl-VrLA X 0 0 0 0 * CL
nti-v.. ¥ 0 Ver”
N v ) 0 0.00 12 o Vi
nti-vey” 1 12 0.00 0 o VMRV
Anti-v_; " 0
A ® -1 -1 0 0 er”
nti-ty”
1-TR 1 1 0 12 0 RA er”
Antict” 0 0 0 -1 Cr v
added -1 0 00 0 - &
lepton ! | 0 0.00 0
Anti A 0 0
Arm.TL 1 1 0 0 0.00 . 0 g 0o lant
. v — nti- \
» nti-t;. 1 0 . 0.00 2 1 0 . i-v, | Anti-v, o
a -1 1 nti- ¢
ed lepton 1 1 0 0.00 12 12 2 0 i-v, | Anti-ve "
} 0 1/2 12 Anti-vg*| Anti oL
-1 12 0.00 12 0 | Ant o[ Anti-ver”
E8 0 12 12 nti-ve "| Anti -
Qu 1/21*0)T3 p : 0 1/2 12 1 Anti N ntl-veRv
arks 5 Mg > 0 0.00 Y | o ve'| Anti-ep”
uLAR V3 0 ntl-Ve]_/\ Anti R
15 o -12 0.00 0 nti-eg”
u® -1/2 i y 0 0 0
. 1/2 1/2 Anti
u "¢ 1 12 = nti-e; * :
L ) 1 /2 12 12 By« 12 An | Anti-¢”
u " 12 12 -172 1 sqrt g 8 1 nti-e." | Anti
o 12 | 12 ) -12 0 2 1 (2/3) g e 1 nti-e, ¥
2 -
- 12 2 12 1/2 -2 16 B/ !
u P -2 12 12 2 1/2 0 %Y
12 12 _12 -12 -1/6 B .29 Q
d AR -1/ 12 1/2 1/2
L 1/2 12 2 -1 0
12 12 12 1/2 1 /6 B .29 0
dLvR 12 12 1/2 2 1 1/2 0 1/2 1/6
12 -2 -12 1/2 1 /6 .29 0 2/3
dL/\(; 12 12 1/2 /2 -1 12 0 172 1/6
12 -12 12 12 1 /6 .29 0 2/3
dLvG Y) -12 -12 2 -1 0 _ 1/2 1/6
12 -1n -12 1/2 1 /6 0.58 0 2/3
12 Ry 12 -1/2 | -1/6 -0.58 0 2/3
4, 1n Y 12 2 1/2 0 1/2 1/6
12 S12 12 172 -12 -1/2 1/6
12 12 12 ! -1/6 0.29 0 2/3
™R Y 1/2 ! 2 1 -12 0 -12 1/6
12 Y /2 ) /6 .29 0 -1/3
uR 12 12 12 172 -1/2 1/6
uRAG S12 12 /2 -1 0 0 -1/2 1/6
‘ 1 Ry 12 /6 .58 0 -1/3
ug”® 12 12 -12 1 0 -0 -12 1/6
12 12 -172 12 1 8 0 -1
™ -2 12 12 2 1 -12 1/6
12 -2 12 -12 /6 0 -1/3
ug"® 12 12 12 12 1/2 1/6
12 -12 12 -12 | - 1/6 0.29 -1/3
d® S12 12 -1/2 1 12 1 -12 0 0
i 1p 12 2 1 /6 ~ 29 12
12 12 12 2 12 0 2/3
12 Y 12 -1/6 0.29 12 2/3
-1 12 -172 12 0 2/3
12 172 -1/6 0.29 1/2 2/3
-1/2 -12 0 0 2/3
12 -1/6 -0.58 12 2/3
1/2 0 0 2/3
-1/6 -0.58 172 2/3
12 0 2/3
0.29 12 2/3
0 2/3
-1/2 2/3
-13
-1/3




dg® 12 -12 12 | -12 | -12 12 | -12 12 -1/6 -12 0.29 0 -12 -13 -13
dg"¢ 12 12 12 | -1 12 12 | -12 12 -1/6 ) 0.29 0 12 -1/3 -13
dg @ 12 -12 12 | <12 | 12| -12 12 12 -1/6 12 0.29 0 -12 13 -13
dg"® 12 12 12 | -1 12 12 12 | -12 -1/6 0 —0.58 0 112 -1/3 -13
dg"® 12 -12 12 | -12 | -12 172 12 | -12 -1/6 0 -0.58 0 -12 13 -13
ES8 12i%or | % os” U’ Vv w x y z B 23 g & B} Y Q
Quarks sqrt(2/3)
Anti-u, 12 -12 12 | -1 12 12 | -12 ] -2 1/6 -12 | -029 0 112 -2/3 -23
Anti-u¥" 12 12 12 | -2 -12]-12 12 | -12 1/6 172 -0.29 0 12 -2/3 -23
Anti-u, "8 12 -12 12 | -1 12 | -12 12 | -12 1/6 12 -0.29 0 -12 -2/3 -253
Anti-u; * 8 12 12 12 | -2 ] -12 12 | -12 | -12 1/6 -12 | -029 0 112 -2/3 -23
Anti-u,*° 12 -12 12 | -1 12 | -12 ] -12 12 1/6 0 0.58 0 112 -2/3 -23
Anti-u; *° 12 12 12 | -2 -12]-12] -12 12 1/6 0 0.58 0 12 -2/3 -23
Anti-d; " 12 -12 -12 12 12 | -12 12 | -12 1/6 12 -0.29 0 12 13 173
Anti-d;*" 12 12 -12 12 | -112 12 | -12 | -12 1/6 -12 | -029 0 12 173 1/3
Anti-d; "¢ 12 -12 -12 12 12 12 | -12 ] -2 1/6 -12 | -029 0 12 13 173
Anti-d; * 8 12 12 -12 12 | -12 | -12 12 | -12 1/6 172 —0.29 0 12 173 1/3
Anti-d;*° 12 -12 -12 12 12 | -12 ] -12 12 1/6 0 0.58 0 12 13 1/3
Anti-d; *° 12 12 -12 12 | 12| -12 ] -12 12 1/6 0 0.58 0 12 173 173
Anti-ug"" 12 12 12 ] -1 12 12 | -12 | -12 1/6 -12 | -0.29 -1 0 -1/6 -23
Anti-ug”* 12 -12 S V-2 R V3 V-2 V) 12 | -12 1/6 12 -0.29 -1 0 - 1/6 -23
Anti-ug" ¢ 12 12 12 ] -1 12 | -12 12 | -12 1/6 172 -0.29 -1 0 -1/6 -23
Anti-ug” ¢ 12 -12 12 | -2 | -an 12 | -12 ] -2 1/6 -12 | -029 -12 0 - 1/6 -23
Anti-ug"® 12 12 12 ] -1 12 | -12] -12 12 1/6 0 0.58 112 0 -1/6 -213
Anti-ug”® 12 -12 NS V720 S V2 IS V2 SV V) 12 1/6 0 0.58 112 0 - 1/6 -253
Anti-dg"" 12 12 12 12 12 12 | -12 | -12 1/6 -12 | -029 12 0 -1/6 1/3
Anti-dg”" 12 -12 12 12 | -12 ] -1 12 | -12 1/6 12 -0.29 12 0 - 1/6 173
Anti-dg" ¢ 12 12 12 12 12 | -12 12 | -12 1/6 172 —0.29 12 0 -1/6 1/3
Anti-dg” ¢ 12 -12 12 12 | -12 12 | -12 ] -2 1/6 -12 | -029 12 0 - 1/6 173
Anti-dg"® 12 12 12 12 12 | -12 ] -12 12 1/6 0 0.58 12 0 -1/6 173
Anti-dg”° 12 -12 12 12 | 12 ) -2 -2 12 1/6 0 0.58 12 0 - 1/6 173
ES8 12i%or | % os” U Vv w x y z B 23 gt w? B} Y Q
Quarks sqrt(2/3)
o ® -12 1/2 12 12 12 | -12 12 12 -1/6 12 0.29 12 0 1/6 2/3
e VR -12 -12 12 12 | -1 12 | -1z 12 -1/6 12 0.29 12 0 1/6 2/3
o © -12 1/2 12 12 12 12 | -12 12 -1/6 -12 0.29 12 0 1/6 2/3
o’ © -12 -12 12 12 | 12| -12 12 12 -1/6 12 0.29 12 0 1/6 213
B -12 1/2 12 12 12 172 12 | -12 -1/6 0 -0.58 12 0 1/6 2/3




cL -12 -12 12 12 | -12 172 12 | -12 -1/6 0 -0.58 12 0 1/6 2/3
s R -12 12 12 | -1 12 | -12 12 12 -1/6 12 0.29 12 0 1/6 -13
s R -12 -12 12 | -2 | -an 12 | -112 12 -1/6 -12 0.29 -12 0 1/6 -13
s ¢ -12 12 12 | -1 12 12 | -12 12 -1/6 ) 0.29 -12 0 1/6 -13
s ¢ -12 -12 S V-2 I V3 S Vo2 V) 12 12 -1/6 12 0.29 -12 0 1/6 -13
s P -12 12 12 | -1 12 12 12 | -12 -1/6 0 —0.58 12 0 1/6 -1/3
s P -12 -12 12 | -2 | -an 172 12 | -12 -1/6 0 -0.58 -12 0 1/6 -13
™t -12 1/2 -12 12 12 | -12 12 12 -1/6 12 0.29 0 12 2/3 2/3
e’ R -12 -12 -12 12 | -112 12 | -12 12 -1/6 -1 0.29 0 12 2/3 2/3
e © -12 1/2 -12 12 12 12 | -112 12 -1/6 -12 0.29 0 12 2/3 2/3
e’ © -12 -12 -12 12 | -12 | -12 12 12 -1/6 12 0.29 0 12 2/3 213
P -12 1/2 -12 12 12 172 12 | -12 -1/6 0 -0.58 0 12 2/3 2/3
e’ ® -12 -112 -12 12 | -112 12 12 | -12 -1/6 0 —0.58 0 12 2/3 2/3
s R -12 1/2 12 | -1 12 12 | -112 12 -1/6 -12 0.29 0 -12 -13 153
s R -12 -112 12 | -12)] -2 | -2 12 12 -1/6 12 0.29 0 -1 -1/3 -1/3
g -12 1/2 12 | -1 12 | -12 12 12 -1/6 12 0.29 0 112 13 -13
sz’ -12 -112 12 | -2 -2 12 | -12 12 -1/6 ) 0.29 0 12 -1/3 -13
s B -12 1/2 12 | -1 12 172 12 | -12 -1/6 0 -0.58 0 -12 13 -13
g’ P -12 -12 12 | -2 -2 12 12 | -12 -1/6 0 —0.58 0 -1 -1/3 -1/3
ES8 12107 | % og 0% % w x y z By g3 g W B} Y Q
Quarks sqrt(2/3)
Anti-c, " =12 12 12 | -12 12 12 | -12 | -12 1/6 -12 | -029 0 12 -2/3 -23
Anti-c,”" =12 -172 12 | <12 | -2 | -12 12 | -1 1/6 12 -0.29 0 -12 -2/3 -253
Anti-c, "8 =12 12 12 | -12 12 | -12 12 | -12 1/6 12 —0.29 0 12 -2/3 -23
Anti-c,” ¢ -12 =172 12 | -12 | -12 12 | -12 ] -2 1/6 -12 | -0.29 0 112 -2/3 -2/3
Anti-c,"® =12 12 12 | -12 12 | -12 ] -12 12 1/6 0 0.58 0 -1 -2/3 -253
Anti-c,”® =12 -172 12 | -2 -2 -12] -12 12 1/6 0 0.58 0 12 -2/3 -23
Anti-s; " =12 12 -12 12 12 12 | -12 | -12 1/6 -12 | -0.29 0 12 173 1/3
Anti-s;** -12 =172 172 12 | -12 ] -1 12 | -12 1/6 12 -0.29 0 12 13 1/3
Anti-s, 8 =12 12 -12 12 12 12 | -12 | -12 1/6 -12 | -029 0 12 173 1/3
Anti-s; ¥ 8 =12 -172 172 12 | -12 ] -1 12 | -12 1/6 12 -0.29 0 12 13 1/3
Anti-s,*° =12 12 -12 12 12 | -12 ] -12 12 1/6 0 0.58 0 12 173 1/3
Anti-s; *° -12 -172 172 12 | 12 ) -2 | -2 12 1/6 0 0.58 0 12 13 1/3
Anti-cg* =12 12 12 | -1 12 12 | -12 ] -2 1/6 -12 | -0.29 -12 0 - 1/6 -2/3
Anti-cg"" -12 -12 BV SV 2N S Vo2 ) 12 | -12 1/6 12 —0.29 -12 0 -1/6 -23
Anti-c ¢ =12 12 12 | -1 12 | -12 12 | -1 1/6 12 -0.29 -1 0 - 1/6 -2
Anti-cp” ¢ -12 -12 12 ) -] -z 12 | -12 | -12 1/6 -12 | -029 -12 0 -1/6 -253
Anti-cg"" -12 12 12 | -1 12 | -12 ] -12 12 1/6 0 0.58 -12 0 - 1/6 -23




Anti-cg”" -12 -12 N V2 (S V2 NS Vo2 IS VX S V) 12 1/6 0 0.58 -12 0 - 1/6 -2/3
Anti-sg"" -12 12 112 112 112 12 | -12 | -12 1/6 -12 | -0.29 12 0 -1/6 1/3
Anti-sg”" -12 -12 12 12 | -12 | -1z 12 | -12 1/6 12 -0.29 172 0 - 1/6 1/3
Anti-sp 8 -12 12 112 112 12 | -12 12 | -12 1/6 1/2 —0.29 12 0 -1/6 1/3
Anti-s” # =12 =12 12 12 | -112 12 | -12 | -12 1/6 -12 | -029 172 0 - 1/6 1/3
Anti-sg"" -12 12 112 112 12 | 12| -12 12 1/6 0 0.58 12 0 -1/6 1/3
Anti-sp" -12 -12 12 12 | 12 ) -2 | -1z 12 1/6 0 0.58 172 0 - 1/6 1/3
Quarks
E8 12i%or’ | % os’ U’ Ve w X y 7 By« 23 s w? B’ Y Q Start Result
sqrt(2/3)
y R 1 -1 1/3 12 0.29 12 12 1/6 2/3 |Anti-vg [ uw™®
¢ 1 -1 1/3 -1 0.29 172 12 1/6 2/3 |Anti-vg "] w
"B 1 -1 1/3 0 -0.58 12 12 1/6 2/3 |Anti-vg " uw®
added lepton -1/2 -12
g "R 1 -1 1/3 12 0.29 12 -12 -5/6 —1/3 | Antie,|  u®
£,V ¢ 1 -1 1/3 12 0.29 12 -12 -5/6 13 | Anti-e,” | u"C
4B 1 -1 1/3 0 —0.58 12 -12 -5/6 13 | Antiee, | u®
added lepton -1/2 12 1 1
bR -1 -1 1/3 1/2 0.29 -12 12 1/6 13 |Anti-vg | d®
b ¢ -1 -1 1/3 —-12 0.29 -12 12 1/6 13 |Anti-vg | d"C
b "B -1 -1 1/3 0 —0.58 -12 12 1/6 -1/3 |Anti-vg | 4"
added lepton -1/2 -12
b "R -1 -1 1/3 12 0.29 -12 -12 -5/6 | -11/3 | Anti-eY| d®
b "¢ -1 -1 1/3 12 0.29 —-12 | -1z -5/6 | -11/3 | Anti-e"| d*¢
b, P -1 -1 173 0 —0.58 -12 -12 -56 | -11/3 | Anti-e,¥| d.*®
added lepton -1/2 12 1 1
R 1 -1 1/3 12 0.29 0 0 -1/3 13 | Anti-e, | u™
t"© 1 -1 173 -12 0.29 0 0 -1/3 13 | Antice, M| ur™©
[ 1 -1 1/3 0 -0.58 0 0 -1/3 13 | Antiee, M| up™®
t R -1 -1 1/3 -12 0.29 0 0 -1/3 13 | Antie | w®
te” ¢ -1 -1 1/3 12 0.29 0 0 -1/3 13 | Antiee,|  ug”®
te” B -1 -1 1/3 0 -0.58 0 0 13 —1/3 | Anti-e, V| ug™®
added lepton -12 12 1 1
b R 1 -1 1/3 12 0.29 0 0 -1/3 —13 |Anti-vg | ™"
b ¢ 1 -1 1/3 12 0.29 0 0 -1/3 - 173 |Antiv | dg"°
b B 1 -1 1/3 0 —0.58 0 0 -1/3 —173 |Anti-vg |
br'® -1 -1 1/3 -1 0.29 0 0 -1/3 -13 | Anti-e Y| dg®
b’ @ -1 -1 1/3 12 0.29 0 0 -1/3 13 | Antie | dg*©
br’® -1 -1 1/3 0 —0.58 0 0 -1/3 13 | Anti-e, Y| dg”®




added lepton -1/2 -12
E8 l/2i*(;)T3 V23 0353 U’ WV X y Z B, g3 gs w3 Bl3 %Y Q Start Result
Anti-t; " -1 1 =173 -12 | -029 0 0 1/3 1/3 e’ | Antiou "
Anti-t; "8 -1 1 -1/3 12 -0.29 0 0 1/3 1/3 er” | Anti-u "%
Anti-t,"° -1 1 -1/3 0 0.58 0 0 1/3 1/3 e’ | Anti-u*®
Anti-t;"" 1 1 -1/3 12 -0.29 0 0 1/3 1/3 er’ | Antiu "
Anti-t; "8 1 1 =173 -12 | -0.29 0 0 1/3 1/3 er’ | Anti-u 8
Anti-t,*° 1 1 -13 0 0.58 0 0 1/3 1/3 e’ | Anti-u°
added lepton 12 -12 -1 -1
Anti-b, " -1 1 =173 -12 | -029 0 0 1/3 1/3 ve" | Anti-s !
Anti-b, "¢ -1 1 -1/3 12 -0.29 0 0 1/3 1/3 ve" | Anti-s; "¢
Anti-b*° -1 1 -1/3 0 0.58 0 0 1/3 13 ve" | Anti-s; "
Anti-b " 1 1 -1/3 12 -0.29 0 0 1/3 1/3 v | Anti-d,""
Antib, "¢ 1 1 =173 -12 | -029 0 0 1/3 1/3 v | Anti-d;"®
Anti-b,*° 1 1 -1/3 0 0.58 0 0 1/3 1/3 vi” | Anti-d."°
added lepton 12 172
Anti-tz"" -1 1 -1/3 -12 | -0.29 -12 -12 - 1/6 -2/3 | v" | Antiug"
Anti-tz" 8 -1 1 =173 172 -0.29 —-12 -12 —1/6 -253 | v |Antiug"®
Anti-t"° -1 1 -13 0 0.58 112 112 - 1/6 -23 ve" | Anti-ug"®
added lepton 172 172
Anti-tg”" -1 1 -1/3 12 -0.29 -1 12 5/6 1/3 er’ | Anti-ug’"
Anti-tz*® -1 1 -1/3 -12 | -0.29 -12 1/2 5/6 1/3 ex’ | Anti-ug”®
Anti-ty"° -1 1 -13 0 0.58 112 1/2 5/6 1/3 e’ | Anti-ug”®
added lepton 172 -12 -1 -1
Anti-b" 1 1 -1/3 12 -0.29 12 -112 - 1/6 1/3 ve" | Anti-dg""
Anti-bg" ¢ 1 1 =173 -12 | -0.29 12 -12 -1/6 1/3 ve" | Anti-dg"®
Anti-bg"® 1 1 -13 0 0.58 12 112 - 1/6 1/3 ve" | Anti-dg"®
added lepton 172 172
Anti-by"" 1 1 -1/3 12 -0.29 12 12 5/6 11/3 er’ | Anti-dg’"
Anti-bg” ¢ 1 1 =173 -12 | -029 12 1/2 5/6 1173 ex’ | Anti-dy”®
Anti-bg"° 1 1 -1/3 0 0.58 12 1/2 5/6 113 e’ | Anti-dg”®
added lepton 172 -12 -1 -1
E8 1207 | % og U’ V? x® | y©o) | z® B g3 g W B/’ Y Q
Gluons sqrt(2/3)
gt -1 1 1 0.00 0 0 0 0
G 1 -1 -1 0.00 0 0 0 0
P -1 1 12 0.87 0 0 0 0
g B 1 -1 -12 | -0.87 0 0 0 0




g=”

G-b

New Fields
x,. 0%
X,. 0"
X,. 0%

Xy 0%

X, DR

x;.®@
X,. D%
X, D™
X,. D™
xz.CDBG
Xz.(DRB
xz.CDRG
XS.(DRG
x3.<DGB
X3.(DRB
X5.0"®
X;. D%

b
X3.0"

RG

—_

S © O © o o

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

172
-1/2

172

-12

-12
172

172
-12

-12

172

-12

172

172
-12

-0.87
0.87

0.29
0.29
-0.58
—-0.29
-0.29
0.58
0.29
0.29
-0.58
-0.29
-0.29
0.58
0.58
-0.29
-0.29
—0.58
0.29
0.29

S O O O O O O O O O o o o o o o <o <

S O OO O O O O O O o o o o o o <o <

-1/73
-1/3
-1/73
1/3
1/3
1/3
-1/73
-1/3
-1/3
1/3
1/3
1/3
-2/3
-2/3
-2/3
2/3
2/3
2/3

-1/3

-1/3

-1/3
1/3
1/3
1/3

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

E8 root Assignments, Jan Leendert Joppe, Leiden, 27 jan 2008




	Standard E8

