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Possible pp → ppη reaction mechanisms:

Resonant state:

Simultaneous production:















Borromean rings out of nucleons

11Li 6He



Correlation femtoscopy
Correlation function shape – size of the emission source
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event mixing technique



Model correlation function
Correlation function 
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Simultaneous 

production of ppη

system

Emission source 

approximated by the 

Gaussian distribution

σ ~ r0



r
0

3.0 3.5 fm

S. Wycech, Acta Phys. Pol. B 27 (1996) 2981.
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J. Phys. G: Nucl. Part. Phys. 37, 055003 (2010)

http://iopscience.iop.org/0954-3899/37/5/055003


+ -

+
η



COoler SYnchrotron COSY



Attractive interaction between η and N
(R. Bhalerao and L. C. Liu, Phys. Lett. B54 (1985) 685 )

possible existence of bound states 
of the η meson with  nuclei for A>10 

(Q. Haider and L. C. Liu, Phys. Lett. B172 (1986) 257 )

(C.Garcia-Recio, T. Inoue, J.Nieves, 

E. Oset, Phys. Lett. B550 (2002) 47).



3He-η 3H-η 4He-η
(C. Wilkin, Phys. Rev., C47 (1993) )

η bound state possible with the light nuclei

Supported by model calculations of:
- S. Wycech et al., Phys. Rev. C52(1995)544

(the multiple scattering theory)

and  by observations of:
- near threshold enhancements of the amplitudes for the

dd → 4He η and pd → 3He η reactions
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THE ETA-MESIC NUCLEUS
η meson bound with nucleus via 

STRONG INTERACTION



WASA-at-COSY

→

d+d → (4He-η)bound→
3He + p + π-

d+d → 3He + p + π-



d+d → (4He-η)bound→
3He + p + π-

d+d → 3He + p + π-

SIMULATIONS



WASA-at-COSY: 

P. Adlarson et al., Nucl. Phys. A 959 (2017) 102



 - 4He

~ 6 nb -- Present preliminary experimental upper limit             
.

~ 4 nb -- Theoretical estimation                               . 

S. Wycech, W. Krzemien , Acta. Phys. Pol. B45 (2014) 745 . 
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1991 – First MESON conference
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1992 – MESON conference in Cracow



1992 – MESON conference in Cracow



1992 – MESON conference in Cracow



2010 – Symposium on Mesic Nuclei



2010 – Symposium on Mesic Nuclei



2016 – MESON conference



2019 – 3rd Jagiellonian Symposium



2019 – 3rd Jagiellonian Symposium

2019 – 3rd Jagiellonian Symposium



Paweł Moskal

Jagiellonian University, Cracow,Poland

-

STRANU: Hot Topics in STRANgeness NUclear and Atomic Physics

ETC*  virtual 24-28 May 2021

Search for Borromean objects

Thank you dear Prof. Sławomir Wycech
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