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Outline 

• GlueX Experiment in Hall D 

• Physics Motivation 

• Meson Notation Overview 

• Hybrids and Exotics 

• Partial Wave Analyses 

• GlueX – Hybrid Optimization 
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GlueX Experiment 
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GlueX Experiment 

• 12 GeV electrons producing 

    9 GeV photons at a rate of  

    107 photons per second 

 

• Polarized Photons- 

   Optimized for Exotics 

 

• High Luminosity and Acceptance- 

    Will exceed current photoproduction data by several      
orders of magnitude in first year of running 
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JPC Notation 
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Parity:  P(Ψ( 𝑟  )) = Ψ( -𝑟  ) 
 P = (-1)L+1 
 C-Parity:  C(Ψ( qi )) = Ψ( 𝑞 i ) 
 C = (-1)L+1(-1)S+1 = (-1)L+S 
 

J = L    S     S = Sq   Sq 
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Allowed JPC  
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Exotic JPC 
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{0--, 0+-, 1-+, 2+-, 3-+, ...} 

Hybrid Meson Tetraquark Glueball 
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Hybrid Mesons 

• Hybrid Mesons can be Exotic OR Allowed JPC.   

• Two types of signals: 

• “Extra” Normal Meson States 

• Exotic Quantum Numbers 
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Hybrid Mesons 

10 J. Dudek, arXiv:1106.5515v1 
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Hybrid Mesons 
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Partial Wave Analysis 

f0 (0++): f0(1500), f0(1710), f0(2020) 
f2 (2

++): f2(1270), f2(1810), f2(2150) 
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GlueX – Optimized for Exotics 
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Pion Beam Photon Beam 

• Polarized Photon Beam 
• High sensitivity to Rare Events 
• High acceptance for Multiple Particle Final States 

σexotic meson << σmeson σexotic meson ≈ σmeson 
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Summary 

• Hybrid Mesons are meson states containing a constituent 
“excited” gluon carrying angular momentum 

• They can contain both exotic or allowed quantum 
numbers, but exotics provide the easiest non-q𝑞  signal 

• GlueX experiment will be assembled in Hall D during the 
12 GeV upgrade and will start taking data in ~2015 

• The GlueX experiment is optimized in its search for 
exotics, and it will provide the next generation of high 
statistics photoproduction data. 

• GlueX Upgrades: 

• Cherenkov Detector: Particle ID 

• Level 3 Trigger: 5 x 107 Photons / Sec 13 
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