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Why study meson? 

•  Meson, 介子 (the particle “between” lepton and baryon)   is 
the simplest system to study strong interaction 

•  Quark Models have been extremely successful 

•  But it can’t be 
     this simple! 



Gluonic Hybrids 



LQCD Calculations: Exotic Meson Should Exist?	
  



π1(1600)  π+π-π- 



Recent CLAS results: g12 
 
 
 
 



γp p π+π+π- 



γp Δ++ π+π-π- 



π1(1600)	
  	
  η’π- 

M(η’π-) 

Strange Hybrids? 



γp Λ Κ+ π+π- 



γp Λ Κ+ π+π-   PWA results 

1+  K* π	


1+  K ρ	





γp Λ Κ+ π+π-   PWA results 

1-  K* π	


1-  K ρ	





Scalar mesons and glueball candidates? 

•  There are 5 isoscalar states 
identified by experiment:   f0
(600),f0(980), f0(1370), f0
(1500) and f0(1710) 

 
•  There are only 2 slots for the 

f0 states in the quark model 

•  The assignments of the f0 
states is still uncertain 
•  Glueball content/mixture? 

I=0 



ZEUS Collaboration: S. Chekanov, et al, Inclusive K0
SK0

S 
resonance production in ep collisions at HERA, Phys.Rev.Lett.
101:112003,2008, arXiv:0806.0807v2  

Why choose 
strange decay? 

M.Chanowitz suggests in  PRL  
95, 172001 (2005) that glueballs 
are more likely to decay to 
strange channels 

     Why choose 
         Ks

0Ks
0 ? 

Ensure that the final state has 
the same PC =++ as the 
lightest glueball 

Scalar mesons and glueball candidates? 



The plot of the two Ks
0 plotted against 

each other shows the high correlation 
between them. 

π+π- invariant mass 

There is a clear kaon peak above the 
combinatorial background 

Only those events are selected which have a 
missing mass of the proton 

4 combinations of π+π- are possible. We 
select the 2 combinations that most closely 
match the PDG value of the Ks mass. 

CLAS g12: Scalar mesons and glueball candidates? 



  

  

Not	
  corrected	
  for	
  acceptance	
  

f2(1270) f0(1500)/ 
f2’(1525) 

The cuts: 
• Timing cuts for pion 
identification 
• Missing mass (proton) 
•  DOCA of each pion pair 
•  DOCA of kaon pair 
•  Eγ > 2.7 GeV 
•  Kinematic fit confidence   
   level > 10% 
 

The Ks
0Ks

0 invariant mass spectrum 
has a peak around 1270 MeV and 
another around 1500 MeV. 
 
  

CLAS g12: Scalar mesons 



CLAS g12: Scalar mesons 
S-wave domination 

•  PWA attempted but not successful 
•  Angular distributions analyzed and 
      compared with simulaton 
•  S-wave dominates 



CLAS g11: First observation of f0(980) in 
photoproduction 



Meson Spectroscopy at JLAB 12 GeV 
 GlueX and CLAS12 



CLAS12: PWA with FAST MC	
  



CLAS12: PWA with Realistic Simulation 	
  



CLAS12: KPP run 



Summary 

•  CLAS has been successful in various meson 
spectroscopy experiments/analysis 

•  No sighting/evidence for exotic meson/hybrids/
glueballs 

•  CLAS12, with higher energy and statistics, will start  
     data collection soon (Spring 2018) 

 Stay tuned! 
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