
  Model analysis of  
meson production reactions  

         Part of a combined analysis of 

           •  γ + N  →  Μ + N 
           •  π + N  →  Μ + N              (M = η, η’, ω, φ, …) 
           • N + N  →  Μ + N + N   
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concentrate on the φ meson photoproduction 
B. Jackson & F. Huang 



 Ozaki et al., PRC80’09:   
  coupled-channel approach 
  (πN, ηN, KΛ, KΣ, KΛ(1520), φN)   

Coupled channel effect is not sizable  
at small t.  JP=1/2- 

(no J=3/2) 

Kiswandhi et al., PLB691’10 
(and this meeting) : 

JP=3/2- 

(no J=1/2) 



γ + N → φ + N: π + N → φ + N: 

Ν + N → φ + N + N: 

(M=π,η,ρ,ω) 

DWBA: 
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Pomeron (Titov&Lee, PRC67’03):  

mec : 	

πφγ, ηφγ-vertex:  cut off parameter in the  
                             formfactor is a fit param.  

res :  (MR, ΓR, gRNφgRNγ) → fit param.      

nuc/res : 
           BNφ-vertex:  cut off parameter in the  
                                  formfactor is a fit param.  
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Spin Density Matrix ρ1
1,-1 

            for pure helicity-conserving processes: 

         for spin-flip processes: 

For  Pomeron exchange: ρ1
1,-1 ≅ +1/2            

For pseudoscalar mec: ρ1
1,-1 = -1/2            

Titov&Lee, PRC67’03: 





information on gNNφ ?	


gNNφ = - 0.6 
 SU(3)+OZI 



 Ozaki et al., PRC80’09:   
  coupled-channel approach 
  (πN, ηN, KΛ, KΣ, KΛ(1520), φN)   

tree-level 



+ 
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Estimate from the measured radiative decays (invariant MM  
mass distributions) φ→π0π0γ & φ→ηπ0γ:	

(KLOE, PLB536/537’02; CMD-2, PLB462’99) 	


gσφγ = 0.03  

gf0φγ = 3.23  

ga0φγ = 1.78  



 at t = tmin 
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   The observed structure in the LEPS’05 data has to be confirmed. 
    (CLAS’11 preliminary data seem to corroborate this finding)  
      It would be interesting also to look in other φ production processes 
    such as the NN→NNφ reaction (COSY). 

   The spin density matrix ρ1
1,-1 imposes some constraints on the 

    reaction mechanism at low energies. 

  Cross sections at larger t is more sensitive to the spin of the possible 
    resonance. Coupled channel effects may become more significant, 
    however (Ozaki et al., PRC80’09).  

   Cross sections at higher energies and larger t might impose some 
    constraints on the NNφ coupling strength. 

   Near threshold, Pomeron versus scalar mec should be investigated . 



The End 



information on gNNφ ?	


gNNφ(1+κφ) = 3 
gNNφ(1+κφ) = - 1.1 
 SU(3)+OZI 


