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The Study of Glueball in Lattice QCD

SU Yue!, GUI Longchengl’T, LIANG Jian>?

(1. Department of Physics, Hunan Normal University, Changsha 410000, China;
2. Guangdong Provincial Key Laboratory of Nuclear Science, Institute of Quantum Matter,
South China Normal University, Guangzhou 510006, China;
3. Guangdong-Hong Kong Joint Laboratory of Quantum Matter, Southern Nuclear Science Computing Center,
South China Normal University, Guangzhou 510006, China)

Abstract: The study of glueballs is an important topic in hadron physics, and the search for glueball states is one of the major
goal of the Beijing Spectrometer III(BESIII) experiment. Lattice quantum chromodynamics, as a first-principle approach to ex-
amine the non-perturbative characteristics of the strong interaction, is an essential theoretical tool to investigate the glueball
problem. Recent development of lattice studies on glueballs and possible experimental candidates are reviewed in this article.
In addition, the topological charge density of the gauge field can be used as an interpolation field operator to study the proper-
ties of pure-gauge pseudoscalar glueball, but only the contributions of the light pseudoscalar mesons 1 and 1’ are observed in
the correlation function of topological charge density operator on gauge configurations with dynamical sea quarks u,d and s.
Our result implies that, in the presence of dynamical sea quarks, one needs to construct more different types of operators to
study the pseudoscalar glueball.

Key words: lattice QCD; glueball; topological charge; flavor singlet pseudoscalar meson
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