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Revisiting the Scalar Meson f((980) as a Pure Bound State of K and K
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We analyze again, within the quantum chromodynamics (QCD) sum rule, whether the scalar
meson fo(980) can be understood as a pure bound state of K and K mesons. We calculate the
direct instanton contributions to the QCD sum rule from the two quarks and the three quarks in
the correlator consisting of the local interpolating current of a KK type for fo(980). We analyze
the QCD sum rule with the direct instanton contributions and the contributions from the operator
expansion product (OPE), and find that the direct instanton contribution from the two quarks is
dominant in the QCD sum rule with a definite negative. As a result, understanding fo(980) as a
pure bound state of K and K mesons seems to be difficult. This result is the same as the previous
result from the analysis of the QCD sum rule with the contributions from the OPE only.
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Fig. 1. Diagrammatic representations of the direct in-
stanton contributions to the QCD sum rule from Eq. (5).
The two lines on the circle with I mean the two quark
propagators of different flavors on the instanton. Other
lines mean the quark propagators used in the OPE. Black
dots on a quark propagator is the quark condensate and
X on a quark propagator is the mass of s-quark. The
two upper lines correspond to the propagators of two
s-quarks.

Fig. 2. Diagrammatic representations of the direct in-
stanton contributions to the QCD sum rule from Eq. (6).
Diagrams (d) and (e) correspond to the instanton con-
tributions from three quarks of different flavors.
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Fig. 3. Direct instanton contributions to the QCD sum

rule. Short (Long) dashed line corresponds to the instan-

ton contribution from the two quarks (the three quarks).

Solid line corresponds to the total instanton contribution
1t (M), the sum of the two contributions.
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