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We study the renormalization of the twist-four operator and give a complete so-
lution for a single insertion of the operator at an arbitrary momentum. Renorma-
lization constants are evaluated to one-loop level

1. Introduction

The problem of renormalization of gauge-invariant operators in gauge theories
has been studied extensively by a number of authors®.
The fundamental conjucture states that the most general form of the renor-
malized action is
SR = S}y + P OR + WRD GR, (1
where
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and @ G is the most general polynomial of the right dimensions and ghost number.
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We point out that a term ——— T4, 578

has to be included in (2)?.

2. Renormalization of the rwist-four operator in the planar gauge
* We follow the notation of Ref. 3. The effective Lagrangian including the

gaug e-fixing term corresponding to the planar gauge is
L'=L—Q2an®)" ', A 0n, A»,
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where @ is the external scalar source.

This Lagrangian satisfies the same BRS identities as the one without the
operator:
6L'8L  S8L'8L oL
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The divergent parts D to one-loop order obey the BRS identity:
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where
w2 =0. (8)
The general solution of this equation is
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with
C=a I+ +anr i@l +e’n)tasw- K
+5, 4+ )b P i, i+ b P K (10)

The counter-terms to the first order in @ are
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To one-loop order we find

01 —'_‘6"16 3 Cl’MlnAZS
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a¢-—'_-2ﬂ(nz)_ 16 7 Cruln;- »
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b1=b2=b3=b4“b5=0. (12)

3. The twist-four operator in the Lorentz gauges

In this section we briefly consider the simpler case of the Yang-Mills Lagran-
gian in the covariant gauges.
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The solution of the BRS identities is now

D=- a; fﬁl Epv - bl gp_j_;‘ﬁv EF” - WG) (14)
where
G=a i+ taw- K

+h P AP+ P+ b Do K (15)
The divergent counter-terms displayed explicitly are
D= —a, F, B~
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The constants to one-loop order are
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4. Conclusion

We have given a systemasic approach to the renormalization of the twist-four
operator. Contrary to the previous authors* %), we have demonstrated that the
counter-terms can be found as the solution of the BRS identities.

We have displayed the divergent parts with constants calculated to one-
-loop order.
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Originalni znanstveni rad

Proucavana je renormalizacija tvist-4 operatora i dano je potpuno rjefenje za jedno

ukljucenje operatora pri proizvoljnom transferu impulsa. Konstante renormaliza-
cije izratunate su do reda jedne petlje.
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