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Pion and Gluon Corrections on Quark Mean Field Model
XING Xueyongl), HU Jinniu, SHEN Hong
(School of Physics, Nankai University, Tianjin 300071, China)
Abstract: The basic properties of nuclear structure are studied within the quark mean field (QMF) model by

taking the effects of pions and gluons into account. In QMF, the nucleon is made up-of three constituent quarks
confined by a harmonic oscillator potential. The quantum chromodynamics describing the strong interaction must
satisfy the chiral symmetry and quarks interact with each other through. exchange of gluons. Therefore pion
correction and gluon correction are included in the nucleon mass obtained by using quark confinement potential
in quark mean field model. We determine the unknown parameters in the model by fitting the experimental data
of the binding energies and radii of several stable finite nuclei and obtain a set of parameters of quark mean field
interaction, named QMF-NK. The charge density distributions of °Ca and 2°®Pb are calculated, which are in
good agreement with the experimental data. Later the saturation properties of symmetric nuclear matter which
are consistent with the empirical data are obtained. With the pion and gluon corrections, the QMF model could
treat finite nuclei and nuclear matter better.

Key words: pion correction; gluon correction; quark mean field; finite nuclei; nuclear matter
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