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Analysis of the Scalar Meson [;(980) as a Bound State of Two 1 Mesons
within the QCD Sum Rule Including the Contribution from the Instanton
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Using the quantum chromodynamics (QCD) sum rule including the contributions from the in-
stanton and the anti-instanton, we re-analyze whether the scalar meson f,(980) can be described as
a simple bound state of two pseudoscalar n mesons. We calculate the contributions to the QCD sum
rule from the instanton and the anti-instanton, which act in two quarks and three quarks of different
flavors, by interpolating the current of fo(980) for simple bound state of the two pseudoscalar n
mesons. According to the analysis with the QCD sum rule including the contributions both from
operators up to the energy dimension 10 with the operator product expansion (OPE) and from
the instanton and anti-instanton, describing fo(980) as a simple bound state of two 17 mesons as in
the case without the instanton-anti-instanton contributions included in the QCD sum rule, appears

difficult.
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Fig. 1. Diagrammatic representation of the instanton
effects. ¢,¢ can be u,d quarks but cannot be the same
quark at the same time. Each line corresponds to the full
quark propagator containing the various condensates in
QCD vacuum. Lines on circle with I correspond to the
propagators of the quarks on the instanton.
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Fig. 2. Instanton contribution to the QCD sum rule.

Short (Long) dashed line corresponds to the instanton
contribution in two quarks (three quarks). Solid line

corresponds to LI™*(M), the sum of the two contribu-
tions.
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