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Figure 13: There are 3 graphs in this class of diagrams.
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Figure 14: Graph with two external Coulomb lines (there are 3 diagrams in this
class).
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Figure 15: There are two graphs in this class.
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Figure 16: There are two graphs in this class.
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Figure 17: The graph with two external Coulomb lines and one three-gluon

Figure 18: Graphs contributing to the(A;A;Ag) three-point function.
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Figure 19: Graph contributing to the (A;AjAp) three-point function which
contains a three-gluon vertex.
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Figure 20: The (A;AjAg) graph with a three-gluon vertex.

Figure 21: The (A;A;jAg) graph with a four-gluon vertex.
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Qs+Q3 = — L ¢
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Q2445 +qg + 29 =0
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We can also arrange for the combination
1
—5(E:)? + E; - Fu; (52)

to appear in £i“:' as it does in Lg. This requires (from (50))

o] = 1 -r—la
1= 4": 9 5
iz = ¢ — 205

1
iy = —Ef-f-ﬂa
= E-:'+a
ﬂﬁ—3 .3

4
iy = '—EC—' s

¥
fig = ——C+ a5

6
g = lc
6
oy = —§C~—£:5 [53}
and so
£ = —tr|—7(Fyj)? - 5(E)? + E: - Fol (51)

proportional to the non-ghost part of the original Lagrangian (3).
Equation (54) does not come from the BRST identities, it just emerces from

the numerical values of the divergent intezrals. It may be & consequence of some
hidden Lorentz imvariance.

The constants ag, a1, ... are still not uniquelyv fixed. There are two particu-
larly simple choices.
(i) Choose ag = 0 with ag = —fe¢. Then we find

) = '-H{.‘
12
g = Hu‘.’-‘
3
g = —HC
6
g = ay = ﬂ
3
g = _EC
1
g = Eﬂ {55}
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(ii) The second choice is a; =0 with as = %c. Then

11
fp =3¢
ﬂ2=ﬂ
tg =10
o= te

6
ﬂfz—ﬂf
6
2
ﬂﬁ-——gc
ag=-'lsc. {56)

Note that ap has the expected value for coupling constant renormalization.
The counter-terms in either case are

11 4 4
L, = —EC{FijJZ - ECFH; o 6‘,&; + ECQF;_,‘ - I:A; I AJ}

1.2 o4
—g¢(Fo)” + z¢(B)” + gcB - Fos
4 q q
3008 (Ai A Ag) = 3B - B0, + Se(ui +8,¢") - B (57)

The eounter-terms in ez, ag. a7, ag and ag are involved in a rescaling of the
fields. Defining

Al=(1+n5)A,
Af = (1+ag)Ag

E., = (1 + 0g)Em — acFom
u, = (1 - as)u

w;, = (1 - ag)uo
¢ =(1-ars)c
K=(1+a)K
g = (1+ao)g
¢ = (1 - as)c”
v =(1-as)v, (58)

we have from (48) that

Lo+ L, =(1—4m)Lo(g", Al AL E', &, ™ uf, ug, K'). {59)

Note that ag which deterinines the renormalization of the Coulomb field Ag
has the same numerical value as ag.

We have not calculated the divergences in graphs with four external lines
We asstime they will be cancelled by the same counter-terms.
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