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1 Math Introduction

e (G group: T, — hermitian generators

e H subgroup: S, — hermitian generators

algebra G of the group G:

[Tm Tb] - iFabcTc (1)
normalization of the generators:
1
T(T,15) = 5 0u (2)
algebra H of the subgroup H:
[Sm Sb] - ifabcsc (3)
introducing non-H generators X,:
(TN, ={X1,....Xp,5%,...,Su}, P+M=N (4)
consequences:
(2) = orthogonality of S, and Xj:
Tr(S,X,) =0 (5)
(5) = )
[Saa Xb] - ifachc (6)
(2), 3) =
i.fabc = QTY([Saa Sb]sc) (7)
(2), (5) = _
ifabc = 2TI'([SUL, Xb]Xc) (8)
(7), (8) = i
faac:fabb:fabazoa fabbzo (9>
with no summing over repeated indices.
(5) = _ .
[Xaa Xb] = Z.fcbaSc + ifabdXd (10)

some definitions:



e coset space: G/H

e involutive automorphism 7 on G-

VgeG:g9g—1(9) €G

the symmetric coset space:

e The Eq. (10): if fuva = 0,Ya, b, d, then G/H is called a symmetric space:

such that

[Xm Xb] = ifcbasc

e if G/H is the symmetric space then the mapping 7

is the involutive automorphism on . Indeed,

summary:
in general

if G/H is the symmetric space

VIGQ:T(x)—{

[7(Sa), 7(Sh)]
7(5a), 7(Xp)] =
[T(Xa)a (Xb)] =

—
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3(+z) =z = 72%(9) = g, and

Z-]iabcT(Sc)a
Z.]iabcT(Xc)a
ifcbaT(Sc).
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