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The compact multi-quark systems

 
Hadronization
τ = 0 fm/c  

Wave function fully developed 
τ > 10 − 20 fm/c

Assumption: 

Light nuclei produced as compact  
    (colorless) quark systems 
    > Negligible interaction with hadrons 

Formation time > τhadronic phase



Coalescence probability



Coalescence probability

 or  ? Pcoal ∝ ⟨Wd |pn⟩ Pcoal ∝ ⟨Wd | Ĥ |pn⟩

 
 

 

p + n → d + γ
p + n → d + π0

p + n → d + π0 + π0

p + n → d + π+ + π−

 
 

 

p + p → d + π+

p + p → d + π+ + π0

n + n → d + π−

n + n → d + π− + π0

Reaction-based model [1], (anti)deuterons are generated by ordinary nuclear reactions between 
nucleons produced in the collision with parametrized energy-dependent cross sections tuned on 
available experimental data

[1] https://arxiv.org/abs/2203.11601

https://arxiv.org/abs/2203.11601


Formation time of bound states

Jan Rais, Hendrik van Hees, and Carsten Greiner  
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https://journals.aps.org/prc/abstract/10.1103/PhysRevC.106.064004

