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     -nucleus interaction from the 
             reaction around the     production 

threshold 
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Core nucleus + Halo neutrons + pion     

Kaonic nucleus 	

Double Pionic atom	 Pionic & Kaonic atom 	
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     -nucleus interaction from the 
             reaction around the     production 

threshold 

with  

N. Ikeno (Tottori Univ.)  
H. Nagahiro (Nara Women’s Univ.) 
D. Jido (Tokyo Metropolitan Univ)  
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»   »   
»   

»   

  ηNN* system 

   -No   I=3/2  baryon contamination 
   -Large coupling constant 
   -no suppression at threshold 
     (s-wave coupling) 
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(Chiang, Oset, Liu PRC44(1991)738) 

(D.Jido, H.N., S.Hirenzaki, PRC66(2002)045202) 

In free space 
attractive 

to reproduce the partial width 

at tree level. 

General feature 

Repulsive ?? 

mN & mN* change ?? 

? 
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associated with mass reduction 
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Correspond to the  ‘Decay Product Observation’	

Correspond to ‘η Production EXP.’	

Bound State ?	
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= Absolute value of the spectra could be determined  
based on the data  	

= Information on the strength of the nuclear fusion,  
eta production, dd distortion etc at this energy region	
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Correspond to the  ‘Decay Product Observation’	

Correspond to ‘η Production EXP.’	

Transition form factor	
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Coupling: 
Axial vector -- Axial vector -- Pseudoscalar – Scalar  	

Interaction Hamiltonian 	

Transition Form Factor 	

S-matrix 	
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(Center of Mass and Relative coordinates) 	

Obtain T by 	
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: Green’s function 	

: Total Cross section 	

: Conversion part 	
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(Ideal case) 	
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Eta-production data and Calculated escape part	
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Excitation function and Upper limit of total cross section 	
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Excitation function and Upper limit of total cross section 	
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Experimental upper limits 	

• These numbers correspond to the calculated 
                                                        CONVERSION parts.	
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Calculated conversion part (sum of both 
charge states)  

(Structure less parts are removed )  	
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Important numbers here are 8 ~ 15 nb  

Calculated conversion part (sum of both 
charge states)  

(Structure less parts are removed )  	
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• Height=0 on the ‘W0=0’ axis because of No-conversion 
• There are Two Mountains in this contour. 
　 (1) Large V0, Small W0 area  => High peak due to bound states 
　（２）Small V0, Large W0 area　=> Some structure due to large conversion effect 	
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Fit to the real experimental spectra could be necessary. 	




