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Hybrid Mesons Amplitude Analysis

In Quantum Chromodynamics (QCD), the color charge of quarks is mediated by massless, flavorless, Amplitude analysis will be used at GlueX to extract masses, widths
vector bosons called gluons. Since gluons also carry color charge, gluon self-interactions create an and quantum numbers of resonances, using information on the mag- |
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tudes V., can be replaced by a free parameter which will be opti-
mized in a maximum likelihood fit. The angular distribution informa-
tion of these decays are contained in the decay amplitude.

angular orbital momentum state. The exotic m (1600) amplitude is gener-
ated at about 5% of the intensity of the a..

The unquenched lattice QCD calculations above imply the existence of states that are not purely qq. a,(1320) — pnm D — wave
That is, in addition to quark degrees of freedom, a meson state may have some additional degrees of

freedom in the gluonic field that binds the quarks. Excitations of the gluonic field may produce hybrid

mesons consisting of a quark-antiquark pair and a gluon. These states may have quantum numbers | g: lated GlueX Data (3.5 Hours of Beam Time " -
(JF“= 07,0*,17%) which are not accessible by conventional qq states. The existence of these exotic ( ) GhleX D etector Slmulatlon

hybrid mesons would give conclusive evidence of the role of gluons as constituent particles. The light-
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el NS e DT ot et : L. A e T Ay 3_3 ) .rlthms was used tc_) ge.nera’Fe a mock data §et for.analy5|s. Next, an am.plltude analysis was pe.rformed
. magnet 0.8 10 1.2 14 16 18 20 22 24 ' in each bin of m* ~ * invariant mass. The intensity of each amplitude is plotted to the left. Itis appar-
beam tagger ,ioniitfgii; Idelstance 31 Invariant Mass [GeV/c?] ent that even with an intensity corresponding to 1.6% of the data, the exotic signal can be detected.
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