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Die Gell-Mann Matrizen
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7.3 Die Feynman-Regeln der QCD

. External Lines. For an external quark with momentum p, spin
s, and color ¢:

Incoming (—s) : ul (p)c ]

Quark :
Outgoing (e>—) : %" (p)c!

(note that ¢ = &* will be a row matrix). For an external
antiquark:

Antiquark :

Incoming (—s) : 9 (p)c’
Outgoing (s—<) : v¥ (p)c

where ¢ represents the color of the corresponding quark. For
an external gluon of momentum p, polarization ¢, and color
a, include a factor

o, L
Incoming(>” 0000 9) : €, (p)a®
o, |

Outgoing(m) L€, (p)a*”

Gluon :

(To avoid confusion it is helpful to indicate on the diagram
the indices — space-time and color — you are using for each
gluon.)

. Propagators. Each internal line contributes a factor

Quarks and antiquarks: (e g °) : l:(f_f—l— n;r)p
g*> — mic?

3, Vertices. Each vertex introduces a factor
gl —8s . '”

Quark-gluon: ( ¥ = A

Three gluon: (

i, fi

_gs_)mm/[ggn.r(k'l - kZ)l + gi?h(k? . k3)}( +g)u((k3 - k'l)i']

Here the gluon momenta (k;, k;, k;) are assumed to point
into the vertex; if any point outward in your diagram, change
their signs.

_igsz[fﬂﬂ’}fww (8yur8up — gungl-’l) +-f:m}fﬁ” (8uvt ~ gﬂig"f-‘)
_'_f(fyr}-};":Sﬂi‘;f(g!mgi_.;,L = gﬁ;_y‘glp)]

(summation over n implied).
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