Periodic table of the standard model
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An Exceptionally Simple Theory of Everything
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A connection with everything

w = dz*iw "y, € CI(3,1)
W = da*W "50r € su(2)
B = dz*Bi € u(l)
g = dztg A3x, € su(3)
)

o] [

[u”, u9, u)

Y

A=wtiedtW+B+g+ (vetetutd)
+Wptpt+cet+s)+vr+7+t+0b)

F=dA+

4, 4]

il Bl

DO | =

= da*(e,)y, € CU'(3,1)




Review of some representation theory

Cartan subalgebra: C = C*T, C Lie(G)
Built from a maximal commuting set of R generators,

1., T, =T.7,-T,T,=0 V 1<ab<R

Root vectors, Vﬁ, are eigenvectors of C' in the Lie bracket,
[C, VB] — OéﬁVB — Z icaaaﬂVB

Roots, a4, are the eigenvalue coefficients. The pattern of roots in R
dimensions corresponds to the Lie algebra,

Vo Vo=V & azta,=ag

Weight vectors and weights are eigenvectors and eigenvalue
coefficients of C acting on some representation space,

Weight vectors are particles, weights are their qguantum numbers.



Gluon and quark weights
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Cartan subalgebra: C = ¢°Ty + ¢®T; (the diagonal)
Roots and root vectors:

1 /3 0 0 O
OV, =i ((—5)93+(7)g8) Ve, V,=1]0 01
00 0

for the ggg gluon. Weights and weight vectors:

ove=i( B+ (L)) ve-moa

for a red quark, ¢", and for their duals acted on by —C7, the anti-quarks.







































































































































