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π –N in free space:   

Tomozawa-Weinberg Experiment 

In nuclei: 

Wicked,  isn’t  it? 

Seemingly nice, here 

More repulsive 

What pions do 

In free space, too! 
But 



Partial restoration  
of chiral symmetry breaking 
in nuclear medium : 
                      
                fπ      →          fπ* 
                      in 

Pionic atom spectra 
      generated by              
pions in real nuclei 
              ↓ 
          b0 and b1   
              in 

↔ 
  ? 

Nuclear density  
N-N correlation    ~    𝑃ி ~  𝑚గ 

Comments on  
Precision Spectroscopy of Pionic 1s States of Sn Nuclei and Evidence for Partial 
Restoration of Chiral Symmetry in the Nuclear Medium 
K. Suzuki et al., Phys. Rev. Lett. 92, 072302 (2004) .      [cited :66 so far] 

  
π – N scattering amplitude  
in nuclear medium 

<< 



Pictures are taken from J. D. Jackson, Classical Electrodynamics 3rd ed. (John Wiley 1998) 

Lorentz-Lorenz  (Clausius-Mossotti)  Effect 



1) M. Ericson & T. E. O. Ericson, Ann. Phys. 36, 323 (1966). 
2) Theory of Meson Interactions with Nuclei, J. M. Eisenberg & D. S. Koltun     
     (John Wiley, 1980)  ← 

For pionic atoms, 



Local density approx.:  nonlocal  →  local  potential 



Wiringa AV14 and Fermi Gas Pair Distribution Functions  



C’  s using the Wiringa V14 and Fermi Gas pair distribution functions 

(preliminary) 

VI  and VII  together, finally we obtain: (SNM version) 
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→ 

VI VII 

Summary 

Findings: 

Issues: 

A simple picture 


