Appendix E

Feynman rules

E.1 Factors induced by external or internal lines
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ingoing quark: > ® (27)u(p. )
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ingoing antiquark: P @2m)35(p, 1)
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outgoing quark: L > Q) a(p, i)
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outgoing antiquark: P Q2m) > u(p, 1)
k
ingoing gluon: FETTTPOTT @ (2) 32k (k. )
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outgoing gluon: §TTTTRVTTO (2m)~2€ (k, n)

E.2 Factors induced by closed loops

dn
/ ar for each loop integration
Qm)"
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(—1) for each closed fermion or ghost loop

Propagators

quark:

gluon:

ghost:

Vertices

quark-gluon-quark:

ghost-gluon-ghost:

E.3 Propagators and vertices
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3-gluon: &SN guvlk + @)p — 8vp(q + 1)y
+ gpp.(r — k)]
a,u dp
4-gluon: bV @ (—igHfbe fode(gh g™ — g g"")

+fucefbde X (g;wgap _ gp,pgwr)
_l_fadefcbe x (g;mgvp _ gp_vgap)]

E.4 Composite operators in deep-inelastic scattering

We define I' = 1 or y5 and A to be an arbitrary four-vector with A% = 0. The composite
operators are defined at x = 0.
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Pra  Ppf Py a GaVi  8BETS v, Tap - gTOfﬁA”A Z?;S(A )
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+ pl,pAu(A : P3) — 8up
X (A-pi)A-p3)— AuA,
x (p3- pOl + Y11 (= 1)
X (A-pY A - pyy T2
+ gupAv - gvau)(A : P3)
+ Ap(A/Lp&v - p3,/4Av)]
x (A - p3)"* 4 perm.}

E.5 Rules in the background field approach

The background field is represented by A. The combinations of gauge fields not shown

below vanish. For instance, there is no quadrilinear vertices with three or four background
fields. We use the conventions in [127].
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()T},

a,u dp
= b,v ¢ o
(_l'gZ)facefedbglw
cu dv —lg (facefedb fadx fxch) g

(_ig2)[fabefcde (g;wgvp _ gy_pgva
+ L a g;w ap) facefbde
X (g;w ap __ gp.pgva) + fadefcbe
X (g;wgvp — ghvgor 4 ig“”g””)]
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