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Mechanisms for deuteron production in HICs with
PHQMD transport approach
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The Parton-Hadron-Quantum-Molecular Dynamics (PHQMD) is a microscopic transport approach designed
to describe the dynamical formation of clusters in HICs [1]. Within this framework we discuss the production
of deuterons by two different mechanisms. The first one is the ‘kinetic’ formation of deuterons by inelastic
NNN → Nd and πNN → πd scattering processes which we implement by means of the covariant rate
formalism [2]. Moreover, we investigate within these reactions the inclusion of finite-size effects modeled on
the deuteron quantum wave function.
The second mechanism accounts for the formation of deuteron by the ‘potential’ interaction among nucleons.
To recognize those baryons which gather together into clusters, we employ the Minimum-Spanning-Tree
(MST) algorithm which looks for correlations of nucleons in coordinate space during the PHQMD evolution
of the expanding matter [3]. Finally, we show that the combination of the two mechanisms provides a good
description of the available experimental measurements in a large HICs energy range.
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