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I. QCD SUMMARY

The SU(N.) QCD Lagrangian without gauge fixing
L= —mp — —G G Gh, = 0,A) — 0,A} — gf*PCATAT (1)
=0, + ngﬁTA D,,D,| = ngA T,
The equations of motion and Bianchi
(ip—m)p=0, "G, =gf*"PYAPIGE, + g, T, @(D,GA) =0 (2)

Color identites

[TA TB] fABCTC Tr [TATB} — TF5AB, TA — _TA* — —(TA)T,
TATA — CFl ’ fACDfBCD — CA(;AB ’ fABCTBTC — %CATA7
4 ’ /
TATBPA _ <CF _ %)TB, JABC JABC _ ?0 7 JABC JA'BC _ gé-AA ’ (3)

where Cp = (N2 —1)/(2N,), C4 = N, Tr = 1/2, and Cr — C4/2 = —1/(2N.). The color

reduction formula and Fierz formula are

648 1 i 1 1
TATE = —— 1 4 —d4BeTY  — fABOTC T (T = = 6idpj — == 0ii0ne . (4
o LT3 +5f o (T (T ke = 5 Guedi o, OiiOt (4)
Feynman gauge rules, fermion, gluon, ghost propagators, and Fermion-gluon vertex
i(p+m) —ighv§AB i ,
2 2 .0’ 2.0 ° 2 .0’ —igy" T (5)
p? —m? 410 k% +40 k? + 10

Triple gluon and Ghost Feynman rules in covariant gauge for { A7 (k), A7 (p), AS (¢)} all with
incoming momenta, and ¢* (p)AE c® with outgoing momenta p:

— gf P g™ (k= p)’ + 9" (p — Q)" + g" (¢ — k)], gf o (6)
Triple gluon Feynman rule in bkgnd Field covariant gauge L, = —(D;‘Qf}y /(2€) for
{A;‘(k), QZ(p), Qc(q)} with A;‘ a bkgnd field:
v q v P\"
fABC[’“‘<k p—g> +9”(p—Q)“+g’”‘<q—k+Z>]- (7)
Lorentz gauge:
(0,47 i -
L=— DM (k) = —(1- 8
o (k) = 1o (9 — =955 ®)
where Landau gauge is £ — 0. Coulomb gauge:
S —1 [g"°kkH + g"OKOkY — kPR
A= D (k) = w q
voA=0, *) =i (g 2 |
' ' kR
D(k d D (k (s - Z2)).
(k) = . ®) = 775 (07~ =) ©)
Running coupling with Sy = 11C4/3 — 4Tpns/3 = 11 — 2n;/3:
s 2 1 1
on(p) = et __ 27 S
I+ —as(,uo)l n.- 50 AQCD as(p)  as(po)  2m po
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