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JA5C (4. B, C =
1,...,8) are the structure constants of the SU(3) colour group. The quark
fields g, are in the triplet representation of the colour group, (e = 1,2, 3)
and D is the covariant derivative. Acting on triplet and octet fields the
covariant derivative takes the form

(Da)ab = aa5ﬂb+ig (tCAS)ab ) (DG)AB - aaéAB'F?:g(TcAg)AB, (112)

where t and T are matrices in the fundamental and adjoint representations
of SU(3) respectively:

[tA, tB] - ifABCtC, [TA, TB] - ifABCTC, (TA)BC - _z-fABC. (113)

A representation for the generators ¢4 is provided by the eight Gell-Mann
matrices, which are hermitean and traceless,

A =3yt (1.14)
010 0 —i 0 1 0 0
M=|100 ], =i 0 0],A¥=[0 -1 0|,
0 00 0 0 0 0 0 0

0 0 0 0
0 0 ,)\6 0 0
t 0 0 1

00 0 1 1 0
NM=10 0 —i 0 1 . (1.15)
0 i 0 300-

By convention the normalization of the SU(/N) matrices is chosen to be
Tr tAtB =15 5AB, TR = -2' . (1.16)
With this choice, the colour matrices obey the following relations:

N?-1
Zt btbc = CF 5{::1 CF = N ' (117)

Tr TCTD = ) fABCfABD =(C, 5P, Ca=N. (118

AB

Thus for the specific case of SU(3) we have

cp=§-, Ca=3. (1.19)
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Fig. 1.4: Die Form des Standard-Charmonium-Potentials (G1. (1.1.13-14)),
das Spektrum und die experimentell beobachteten Charmonium=-Zu-
stande. Parameter: ag = 0.41, « = 0,8665 GeV/fm und
m. = 1,6 GeV. [Kr 79], siehe auch [Bu 81a N]
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