
Stanisław Mrówczyński 

National Centre for Nuclear Research, Warsaw, Poland  

and Jan Kochanowski University, Kielce, Poland 

 

Coalescence model  
of production of light nuclei 
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Two very different cases 
of producing light nuclei 

Shattering of incoming nuclei 

Genuine production 
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Final state interaction 
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Factorization of production of 
nucleons and formation of a deuteron 
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Deuteron formation rate 
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Diagonal density matrix 
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Deuteron formation rate 
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n-p correlation function 
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n-p correlation function 

St. Mrówczyński, Phys. Lett. B 277, 43 (1992) 
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R. Maj & St. Mrówczyński, Phys. Rev. C 101, 014901 (2020) 
R. Maj & St. Mrówczyński, Phys. Rev. C 71, 044905 (2005) 
St. Mrówczyński, Phys. Lett. B 345, 393 (1995) 

Lednicky-Lyuboshitz formula 
0 [fm]r

-3[fm ]DA

Gauss 

Hulthén 



11 

Emission time 
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Energy-momentum conservation 

p n D p p p

p n DE E E 

2 2 2

i i iE m p ,i n p
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Hadron-deuteron correlations 

St. Mrówczyński & P. Słoń, Acta Phys. Pol. B 51, 1739 (2020)  

Hadron-deuteron correlations carry information  
about a mechanism of deuteron production. 
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Hadron-deuteron correlation function 

1) Deuteron is treated as an elementary particle 
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R. Lednicky and V.L. Lyuboshitz, Yad. Fiz. 35, 1316 (1982) 
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Hadron-deuteron correlation function 

1) Deuteron is treated as an elementary particle cont. h
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2) Deuteron is treated as a bound state of neutron and proton 
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2) Deuteron is treated as a bound state of neutron and proton cont 

Hadron-deuteron correlation function 
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For a non-Gaussian source, AD  remains in the correlation function!  
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Direct vs. final state interaction 
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p-D correlation function 
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p-D correlation function 

ALICE arXiv:2308.16120 

M. Viviani et al, Phys. Rev. C 108, 064002 (2023) 

1.43 0.16 fmsR  



22 

Deuteron-deuteron correlation function 
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Jet-associated deuteron production 

St. Mrówczyński, arXiv: 2312.17695 
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Jet-associated deuteron production 
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324 12 fmDA  

St. Mrówczyński, Phys. Lett. B 277, 43 (1992) 
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Jet-associated deuteron production 
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Jet-associated deuteron production 
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Big bound states from small sources 

0 ( )e e   

L. G. Afanasev et al., Phys. Lett. B 236, 116 (1990) 

Be ( )p X   

DIRAC Collaboration, Phys. Rev. Lett. 122, 082003 (2019) 

0 ( )LK   

S. H. Aronson et al., Phys. Rev. D 33, 3180 (1986) 

positronium 

pionium 

π μ atom 

5

0

~ 10Br

r


