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NEW ! 

In addition a preliminary result on the eta-prime meson 

interaction with proton will be presented. 

NEW ! 



• ηꞌ-p  hadronic interaction 
 

• η-mesic helium  
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COoler SYnchrotron COSY 

• spolaryzowana lub niespolaryzowana  

    wiązka protonów i deuteronów 

            
• chłodzenie stochasyczne i elektronowe 

• zakres pędu: 600 – 3700 MeV/c 

• produkcja mezonów do  (1020) włącznie 

• polarised and unpolarised proton 

           and deuteron beams 

• stochastic and electron cooling 

• momentum range: 600 – 3700 MeV/c 

• meson production  up to (1020)  



COSY-11 
cluster target 

drift chambers 

scintillators 

scintillator 
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  SOLID LINE (CFS)                 DASHED LINE 

|Re_a| = 0.3 +0.1 -0.2 [fm]     |Re_a| = 0.2 +-0.2 [fm] 

Im_a = -0.1 +- 0.1 [fm]           Im_a = -0.0 +- 0.1 [fm] 

____   J.P. Naisse, Nucl. Phys. A 278 (2997) 506 

---- B.L. Druzhinin et al., Z. Phys. A 359 (1997) 205 

…. R. Shyam, U. Mosel, Phys. Lett B 436 (1998) 1. 
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            search for eta-mesic helium 

• ηꞌ-p  hadronic interaction 
 

• η-mesic helium  



Possibility for the study of η-N  interaction 

 

Study of properties of N*(1535) resonance 

 in nuclear matter 

 

Some information about η meson structure 

 

T. Inoue, E. Oset, Nucl. Phys. A 710 (2002) 354. 

S. D. Bass, A. W. Thomas, Phys. Lett. B 634 (2006) 368. 



  - 3He 

• dp 3He                           γ 3He  3He  

                            

ANKE: T. Mersmann et al., Phys. Rev. Lett. 98 242301 (2007) 

COSY-11:  J. Smyrski et al., Phys. Lett B 649 258-262 (2007) T. Mersmann et al., Phys. Rev. Lett. 98, 242301 (2007)  
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G. A, Sokol et al., arXiv:nucl-ex/0106005 
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                      Talk by Wojciech Krzemień at this conference … 

THE ETA-MESIC NUCLEUS 
η meson bound with nucleus via  

STRONG INTERACTION 

 COSY, J-PARC, MAMI, GSI, LPI/JINR 



p--  emission:    θcm ~180˚ 

Measurement of the excitation function of 
d+d → (4He-η)bound →  p + π- +3He 

 
 

N* 

d+d → (4He-η)bound → 3He + p + π- 



SIMULATIONS 

d+d → (4He-η)bound→ 3He + p + π- 

d+d → 3He + p + π- 
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                       WASA-at-COSY 

→ 



WASA  
gives  

UNIQUE OPPORTUNITY TO DETECT ALL EJECTILES 

EXCLUSIVE MEASUREMENT 
 

 

COSY  
enables measurement of the excitation function with  

continuous change of the beam momentum 

RAMPED BEAM MOMENTUM 



d+d → (4He-η)bound→ 3He + p + π- 

d+d → 3He + p + π- 



                    ETA MESIC NUCLEUS,     COSY 

d+d → 3He + p + π- 

d+d → (4He-η)bound→ 3He + p + π- 

WASA-at-COSY: 

Phys. Rev. C 87, 035204 (2013) 



d+d →(4He-η)bound→ 3He + n + π0 

d+d →(4He-η)bound→ 3He + p + π- 

40 times larger statistics 

                          ETA MESIC NUCLEUS,     COSY 

In 2010 we performed new measurement 



                        WASA-at-COSY   

dd → 3He n π0  dd → 3He p π- 

preliminary preliminary 



                       WASA-at-COSY   

PRELIMINARY DATA 

SIMULATIONS 

dd → 3He n π0  

dd → 3He N* → 3He n π0  
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