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3. Operator expansion and non-perturbative effects
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We start the systematic derivation with a discussion of the operator expansion.
For the sake of convenience it is divided into two parts: in the present section we
consider general problems while computational details are referred to sect. 4. Sub-
sect, 3.1 contains some definitions and gencralities which are not specific, in fact,

for non-perturbative effects, The principal subsections are 3.2 and 3.3,

3. 1. General remarks

We start by inuoducinﬁnolnliom common to all the cases. Consider the T pro-

duct of two currents jA,

which can be either light or heavy quark currents. The

basic assumption is that at large external momentum ¢ or for a large internal mass

my, the operator expansion [7] is valid:

ifdx O TYA ), [40)) = T CAP(g) 0,

3.1)

where C,‘,“' are coefficients, O, are local operators constructed from light quark
(u,d,s) or gluon fields. To be more precise, we assume the validity of the expansion
only in the few first terms (see subsect, 3.2 for more detail).

The operators O,, are conveniently classified according to their Lorentz spin

and dimension d. We will consider only spin-zero operators since only these contri-
bute to the vacuum expectation value. Naturally, the operators in (3.1) satisfy such

general requirements as gauge invariance with respect to the gluon field. An im-

portant characteristic is operator dimension, An increase in dimension implies extra
powers of #?/Q% or yf4m for the corresponding contribution, where u is some
typical hadronic mass entering through the matrix element of 0,,. So we list all the

operators with zero Lorentz spinand d < 6 *.

I (the unit operator) , d=0),

Oy = yMy | (d=4),
0g = GGy, (d=4),
0, = V0, MG}, , @=6),
O =yl Wy, (d=6),

Oy =f*G3G5G5,,  (d=6),

(3.2)

* Other operators can be reduced iu those, given in eq. (3.2) plus full derivatives, for example,

Sl Do Gl = 30D Gl - I8P, Dy - 13Dy, Dy

+ full derivatives ,

and the right-hand side can be expressed in terms of Gyg, O by using the equations of motion.
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