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Feynman rules
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Feynman rules
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SU(N)

Fundamental representation: ¢
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SU(N.)

Fundamental representation: ¢
g—Uq or ¢ — Uijqj

Conjugated fundamental representation: ¢ = (¢*)*
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SU(N.)

Fundamental representation: ¢
qg—Uq or ¢ — Uijqj
Conjugated fundamental representation: ¢ = (¢*)*
¢ — ¢ Ut or ¢ — qj(U*)Jg where (U1); = (Uij)*

The scalar product is invariant: ¢t¢ — ¢*UTUq = ¢ ¢
(mesons)

5; — U WU = UR(Uh); = 5;'
gh-iNe and €i,..iy, are also invariant (baryons)
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Infinitesimal transformations
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Adjoint representation
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Adjoint representation

Ae — q—l—taq/ Ae q—l-U—i—taUq/ — Uzszb

1
UttU = U*t? U = — TrUTtU
Tr

(t*)'; — fixed numbers (invariant tensor)
(ta)z'j N UabUik(tb)kl(U—i-)lj — (ta)ij
Infinitesimal transformations
A® q+<1 _ iOéctC>ta<]_ 4 iOéctC>q/ _ q—i-(ta T i()écifaCbtb)q/
Uab — 5ab + iac(tc)ab (tc)ab — ifad)
Commutation relation
(ta)dc(tb)ce o (tb)dC(ta)ce — ifabc(tc)de
follows from the Jacobi identity
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Cvitanovi¢ algorithm 1

Invariant tensor — via 5;»
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Cvitanovi¢ algorithm 2

Multiply by 55
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Cvitanovi¢ algorithm 3
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Cvitanovi¢ algorithm

. _— 1
(1)t = Tr {5?0;‘ - ]\7(‘5}55}

T3




Cvitanovi¢ algorithm
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The product of the fundamental representation and its
conjugate is the sum of the adjoint representation and the
trivial one. The state of a quark—antiquark pair with some

fixed colours is a superposition of the colour-singlet and the
colour-adjoint states.



Counting gluons









3-gluon vertex




3-gluon vertex
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3-gluon vertex
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Shorter solution
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