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Life of strangeness many-body systems  
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Hypernuclear weak decay :  2 modes 
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Mesonic mode (MWD) 

Nonmesonic mode (NMWD) 

q(p)= 100 MeV/c 

q(NM)= 400 MeV/c 
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Theoretical framework 
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Pi-mesonic decay interaction  is expressed  as  

 gw= 0.233 x 10-6    and  l=-6.9  

Non-relativistic expression is employed: 



Solve pion distorted waves  
with the optical potential 
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Decay rate is expressed with suppression 
factors S(s) and S(p)  
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 Effect of pion wave distortion  
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DW vs. PW: 



Actual process (illustrative)  
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Decay rate and decay pattern are very sensitive  
to  shell structure  (spin and binding energy)   
-- Useful tool to identify the hypernucleus 



Very sensitive shell dependence predicted.  
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Shell dependence comes from  
energy-momentum available for p 
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  sd-shell hypernuclear π-decays 
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Ratio for Mdecay in sd-shell    
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Selected comparison  
to confirm the theory 
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Gross behavior  
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  Calculated MWD and NMWD rates 
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 Lifetimes (light to heavy hypernuclei) 
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  MWD rates for p-shell hypernuclei  
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Comparison with FINUDA data 
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Comparison with recent FINUDA exp.  
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Characteristic pion momentum  
helps to identify the hypernucleus 
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Case of 2-body and 3-body deays 
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2-body and 3-body decays  
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Pion spectrum helps  
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Summary 
1) Pionic decay rates and spectra have been 

extensively calculated, using pion optical 
potential which reproduceｓ nucleus-pion 
scattering at low energies. 

2) Sensitivity of pi-decay momentum helps to 

    identify the hypernucleus unambiguously.  

3) Pionic decay spectrum also helps to   

     determine the Ground-state spin. 

4) Coincidence measurements are promising 
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（from H. Tamura) 

Three-dimensional nuclear chart  

（ First 3D illustration  
appeared In literature:  
Genshikaku Kenkyu 32 
(1987) 97.   
See P.T.P. S.185 (2010) 1. ） 


