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Exotica 

Mesons outside of the Naive Quark Model (NQM) 
 Glueballs 
 Hybrids  
 Multi-quark 

Restrictions on fermion-anti fermion quantum numbers 

P = (-1)L+1 
C = (-1)L+S 

JPC 6= 0��, 0+�, 1�+, 2+�, 3�+, . . .
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photoproduction 

Isgur & Paton 
Phys. Rev. Lett. 54, 869–872 (1985) 
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Partial Wave Analysis 

⇡, K, �

isobar 

X 

Likelihood function: 

event based, unbinned 
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CLAS g12 run 

CLAS g12 run 
Ee = 5.715 GeV 
I = 65 nA 
Eγ = 3.58-5.45 GeV 
26.2 X 109 triggers 
L = 68 pb-1 

acceptance ⇠ .3n+
⇥ .1n� ⇥ .1n�
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Raw πππ mass spectra 

C. Bookwalter thesis 
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Baryon background 

|t0| < 0.105 GeV 2

✓lab(⇡+
1,2) < 25�

n⇡+
1 n⇡+

2 n⇡�
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COMPASS  
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a1(1260)/a2(1320)/π2(1670) 
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JPC = 1�+
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π1(1600) phase 

E852/1998 
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π1/π2 phase 
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Baryon Background 
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Baryon Background 
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D. Schott Thesis 
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               PWA ⌘⇡�

��

P M=1 

D M=1 



    
Thomas Jefferson National Accelerator Facility 

 Page 19 

a2(1320) Breit-Wigner 

mass = 1.32± 0.01 GeV 
 
 
Γ = 0.14 ± 0.01 GeV    	
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Strangeonium 
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Focus: 20-160 GeV photons 

target: BeO 
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Focus (FNAL) 

at 60 GeV 
|t| < 0.017 GeV2 

target: BeO 
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Focus: t-distribution 

E� GeV
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CLAS g12   K+K- 
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CLAS g12   K+K- 
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CLAS g12   K+K- 
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CLAS g12   K+K- 

1 1.2 1.4 1.6 1.8 2 2.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

s1
Entries  137306
Mean x   1.487
Mean y   2.148
RMS x  0.2215
RMS y  0.3161

s1
Entries  137306
Mean x   1.487
Mean y   2.148
RMS x  0.2215
RMS y  0.3161

|tKK | < 0.4 GeV2
M

as
s(

K
�

p)

Mass(K�K+)



    
Thomas Jefferson National Accelerator Facility 

 Page 28 

(4
 I

�p! � ⌘ p

M. Saini Thesis 
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 ��⌘ upper limits (90%) 
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Summary 

•  CLAS-g12: High luminosity, high energy data set (5.5 GeV/c, 68 pb-1) 

•  ~106 exclusive  γ p à n π+π+π- events 
•  PWA from 1 to 2 GeV 
•  Clear signals for a1(1260), a2(1320) and π2(1670)  
•  No evidence for π1(1600) exotic (neither intensity nor phase) 

•  Consistent with previous CLAS result 
•  Consistent with Pomeron exchange 

•  Search for exotic π1(1400) in ηπ-  (π exchange)	

•  Clear signal for a2(1320) 
•  No evidence for π1(1400) 

•  Strangeonium  (φ η,Κ+Κ-) 
•  No significant resonant structures 

   

 

•  Prospects 
•  Neutral π+π-π0  (in progress)	

•  KsKs  (in progress) 
•  K*K 

Collaborative (Jlab,GWU) Effort to Include Baryon Resonances in PWA  
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The End 
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Other Slides 
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Strangeonium 

JPC Mass (MeV) 
1-- 1023 

1819 
1862 

2-- 1979 
3-- 2123 
1+- 1489 
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π1(1600) phase 
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Jackson Frame Angles 
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3 Body Dalitz Plots 
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