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cf.) NJL model with KMT	
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Coupling of the singlet component of pseudoscalar to baryons 	


Borasoy , PRD61(00)014011 
S. Bass, Phys.Lett. B463 (1999) 286  

Kawarabayashi-Ohta, PTP66(81)1789	


B	
 B	

α	
 α … free parameter	
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This interaction 
*seems to dominate the eta’-N interaction  
*contributes mostly to the elastic channel & barely to the inelastic channel 	
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COSY-11 New Result	


Talk by Dr. 	
 in this confrence	
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target : 12C, (16O, 40Ca)	


missing mass spectroscopy	


forward reaction :  θd = 0 deg.	


No information	


assumptions	


K.Nakayama in private comm 
Itahashi et al., PTP128(12)601 

K. Itahashi, H. Fujioka et al., PTP128(12)601	
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	
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one neutron-hole state (excited states of daughter nucleus)	

hole	
 hole	
 hole	
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light nucleus	
   heavy nucleus	
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light nucleus	
   heavy nucleus	
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V0 = -100 MeV 
W0 = -5 MeV 

V0 = 0 
W0 = -5 MeV 

V0 = -100 MeV 
W0 = -20 MeV 

V0 = 0 
W0 = -20 MeV 
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Experimental  plan at GSI 
•  1st Step : Inclusive measurement of (p,d) reaction with FRS at GSI  

29 

Simulation of spectra 

K. Itahashi, H. Fujioka, 
H. Geissel, R. S. 
Hayano, S Hirenzaki, S. 
Itoh, D. Jido, V.  Metag, 
H. Nagahiro, M. Nanova, 
T. Nishi, K. Okochi, H. 
Outa, K. Suzuki, Y. K. 
Tanaka, H. Weick,  

Prog. Theor. Phys. 128 
(2012) 601-613. 
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three final states	
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Background	
 Signal	
（3712points） 

Proton emission from 2N abs. 	


Background	
 990 [µb/sr]	


Signal	
 1.1 [µb/sr]	
 0.23 [µb/sr]	


S/N比	


JAM simulation program  
 (Y. Nara et al, PRC 61, 024901 (00)) 	


S/N Improvement ( ×36) 	
(Results by Y. Higashi) 	
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UA(1) anomaly effect at finite density  
in the viewpoint of mesic-nuclei 

possible large mass reduction hopefully without large absorption	


  attraction from ‘elastic’ interaction 
  smaller inelastic channel 

special feature of η’  ??	


32 

possibilities to observe bound state peaks 
	
  Experiment	
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possibilities to observe bound state peaks 
	
  Experiment	
  



N. Ikeno , J. Yamagata-Sekihara, H. Nagahiro and S. Hirenzaki, PTEP(2013) 063D01  
N. Ikeno, H. Nagahiro and S. Hirenzaki, EPJA47 (2011) 161 
N. Ikeno, R. Kimura, J. Yamagata-Sekihara, H. Nagahiro, D. Jido, K. Itahashi, L. S. Geng 
and S. Hirenzaki, PTP126 (2011) 483 

= GSI           RIBF/RIKEN   (Next talk)  	
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 Pion-Nucleus optical potential 

 GOR relation + Tomozawa-Weinberg 

  (d,3He) reaction in 116, 120, 124Sn:  
      Observation of pionic 1s states  	


K. Suzuki et al., PRL92(2004)072302 	


	
  Introduc2on	
  	


Theoretical basis  
  Kolomeitsev, Kaiser, Weise, PRL90(2003)092501 
  Jido, Hatsuda, Kunihiro, PLB 670(2008)109	
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N. Ikeno et al.,  
PTP126(11)483	


Interests  
               condensate: beyond the linear density approx.  ( ex.) Goda, Jido)  
                                  : in asymmetric (n or p rich) Nuclear Matter 
         Aspects of symmetry in “various circumstances” 
Difficulties for precise studies 
      = Limited sensitivity of known atomic pion to                   (Seki-Masutani)  
      = Uncertainties of Neutron density distribution 	
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N. Ikeno et al.,  
PTP126(11)483	


How we can.. 
   = Several atomic states data (ex. 1s, 2s, 2p)  
      in each nucleus 
     (=> possible reduction of systematic errors)  

   = Systematic ‘precise’ observation for  
      various nucleus including unstable nuclei 
    (=> observation of various effective     and p/n ratio) 

   = Odd-n nuclear target to avoid residual interaction  
      effects  

Interests  
               condensate: beyond the linear density approx.  ( ex.) Goda, Jido)  
                                  : in asymmetric (n or p rich) Nuclear Matter 
         Aspects of symmetry in “various circumstances” 
Difficulties for precise studies 
      = Limited sensitivity of known atomic pion to                   (Seki-Masutani)  
      = Uncertainties of Neutron density distribution 	
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  Some	
  Numerical	
  Results	
  (by	
  N.	
  Ikeno)	


Even target: 122Sn (0+)	
 Odd target: 117Sn (1/2+)	


122Sn(d,3He) 	
 117Sn(d,3He) 	
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  Some	
  Numerical	
  Results	
  (by	
  N.	
  Ikeno)	
  	


117Sn(d,
3He) 	


Even target: 122Sn (0+)	
 Odd target: 117Sn (1/2+)	


122Sn(d,3He) 	
 117Sn(d,3He) 	
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40	


 Pionic atom 1s state in 112-132Sn 	


Relatively large variation of  ρp/ρn ratio 

Evaluation 
by  
N. Ikeno	
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