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Abstract

The building blocks of entire Hadrons based on Quark’s model are Quarks. According to
this model, we need to introduce three Quarks entitled U, d, and S that create SU(3)
symmetrical group to describe Hadrons structure with low energy. Study of high energy
Hadrons we have to determine other group of Quarks entitled “Charm, Beauty, and Top”.
Other Fermions and Bosons such as Mesons and Baryons have been built by making use
of these Fermions particles. New quantum numbers such as color and Isospin have been
considered for these particles. Additionally, each Quark has own Antiquark and Quarks
have positive interstice parity where as Antiquark have negative ones. Actually, color
charge is the character of strong nuclear forces. These forces have been existed from
interaction of Gluon between Quarks in Hadrons and are stronger than electromagnetic
forces. Based on this model existence of these three Quarks and their Antiquarks are
sufficient for making all Hadrons. Quarks just decay in weak interactions to each other
and kind of decaying is related to the Quarks mass. Isospin is a new property of Quark
Indeed; Isospin is a mathematical structure to distinguish particles that is conserve in
strong interaction. Quark is distinguished from other particles due to its fractional charge.
At least one S Quark requires making strange Hadrons and S Quark appears just in one
kind and it should be an Isospin singlet. Mesons are bosons with gg' structure which
categorize in multiplet, J*°. Noticeable point is that C-parity only be determined for g7
systems, whereas Baryons are fermions formed on ggg. Vectors and pseudoscalers
Mesons and singlet, octet and decouplet Baryons are some examples of this kind of
particles. Each of these particles has its individual Isospin wave function which magnetic
dipoles of Baryon and Quarks are calculated by utilize of these wave function.
Calculations and experiments show that splitting in Hadron masses comes from
electromagnetic effects and hyperfine interaction between Quarks. This interaction
appear as spin-spin, spin-Isospin and Isospin-Isospin potentials which we will attempt to
calculate effect of these potential in the calculation of Meson’s energy and then we will
solve Schrodinger equation exactly and analytically to determine masses of heavy
Mesons. Wave function of Mesons in the ground state and first excited state will assist to
find hyperfine perturbation potential effects. Finally, in the / =0 and /=1 states with
consideration of equivalence of mass and energy, we will find masses of Mesons.
Calculations show accuracy of our results better for heavy Mesons and the portion of
spin-spin potential in splitting of ground state is more than other potentials, whereas, in
the existed states just calculation of hyperfine part will illustrate that which part of
perturbation potential have more portion in the Meson energy.
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