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THIRANAT BUMNEDPAN : LIGHT NUCLEI PRODUCTION IN A DYNAMICAL MODEL
FOR A QCD PHASE TRANSITION. THESIS ADVISOR : ASSOCIATE PROFESSOR
CHRISTOPH HEROLD, Ph.D. 57 PP.

Keywords: Heavy-ion collision/ phase transition/ UrQMD model simulation/ light nuclei/

fluctuation/ cumulants

The UrQMD model, incorporating a density-dependent equation of state with
a first-order phase transition, is employed to investigate the time evolution of baryon
and proton number susceptibilities up to third order in heavy-ion collisions at E,, =
2.0 — 3.0 AGeV. Notably, baryon number fluctuations in coordinate space show signifi-
cant deviations from Gaussian behavior. In contrast, proton number fluctuations are
consistently suppressed, as protons represent only a small portion of the total baryon
number during the high-density phase of the reaction. The analysis indicates that the
only potentially observable—though weak—signal is an enhancement of third-order (or
higher) proton cumulants within a finite rapidity window Ay > 1. Additionally, spatial
fluctuations are found to promote cluster formation due to enhanced correlations in
coordinate space, but this effect remains modest and primarily occurs in the early dense

stage of the collision before freeze-out.
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