Appendix B
Weight factors for SU(N ),

B.1 Definition
The generators T, of the SU(N), Lie algebra obey the commutation relation:
(T, Tpl = ifape Te (B.1)
and the trace properties:
TrT7,=0. (B.2)
fabe are constants which are real and totally antisymmetric and normalized as:

fabcfdbc = Naad . (BS)

B.2 Adjoint representation of the gluon fields
In this representation, one has:
(T)be = —ifabe » (B.4)

with the properties:

2
fabefcde = N[Sacabd - (Sadabc] + daceddbe - adedbce s
fahedcde + faceddbe + fadedbce =0, (BS)

where d,p is a real and totally symmetric tensor:

dapp =0,
dabcddbc = (N - 4/N) 5ad . (B6)

In this representation, the trace properties are:
Tr TaTb = N5ab s
Tr T,T,T. = SNsu

N
Tr Ta Tb Tc Td = Sabcscd + aadabc + Z (dabedcde - daceddbe + dadedbce) . (B7)
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B.3 Fundamental representation of the quark fields

In this case:
1
Ta = _)Va s
2
with the properties:
[)\av )\b] = Zifubc)\c )
4
{)"as )Vb} = _8ab + 2dabc)\c‘ s
n

2
Aghp = Naab + dabc)\c + ifabc)‘-c .

The trace properties are:
Trx, =0
Tr )\a)&b = 28@
Tr Aahphe = z(dabc + ifabc)
4
Tr Aarphehg = N (sabacd - 8a68bd + aadsbc)

+ 2(dabedcde - dacedabe + dadedbce)
+ 2i(dabe fcde - dace fahe + dadefbce) .

Some other useful relations are:

1
()\a)otﬁ()"a)yé =2 (80158/3}/ - Nsaﬂayé)

2(N? -1 1
= —aaé(sﬂy - N()\a)aﬁ()"a)yﬁ ,

N2
resOary = 4 (CoRy = =) 5
(a)aﬁ( a)ﬂy— ( 2( )= N > ay s

2
()"bA'a)Vb)aﬁ = _ﬁ(ka)aﬁ s
()La)\b)aﬁ(Tb)ca = N()\c)ozﬁ .
In the adjoint representation:

(T)pe(Ta)ea = (C2(G) = N) 8pa .

B.4 The case of SU(3),

In this case, one can write explicitly:

010 0 —i 0 1 0
,\1:(100> ,\2=<i 0 0) )\3=<0 -1
000 0 0 0 0 0
00 1 0 0 —i 000
M:(ooo) ,\5=<oo o) )\6=<001
100 i 0 0 010

https://doi.org/10.1017/9781009290296.076 Published online by Cambridge University Press

)

705

(B.8)

(B.9)

(B.10)

(B.11)

(B.12)


https://doi.org/10.1017/9781009290296.076

706 X1 Appendices

(0 0 o> [ /1 0 0
rm=[(0 0 —i) as=—(0 1 0]. (B.13)
ﬁ( )

0 i O 00 -2
Therefore:
Sz = +1
a1 = fise = fase = fos1 = frus = — fre1 = % ,
Sass = fer13 = ? ) (B.14)
and:
dis = das = dizg = dgss = .
V3
dise = dis7 = —doar = dase = dzas = dsss = —dzee = —dz77 = % ,
dasg = dssg = desg = d773 = —% . (B.15)

The other components which cannot be obtained by permutation of indices of the above
ones are zero.
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