Unveiling the dynamics of little-bang nucleosynthesis
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We have shown in a recent study via the relativistic Kinetic approach that the post-hadronization
dynamics plays an important role in the little-bang nucleosynthesis during high-energy heavy-ion collisions
[1]. Specifically, we have found, as shown in Fig. 1, that the triton number produced from the created QGP
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FIG. 1. Time dependence of deuteron (a) and triton (b)
numbers in mid-rapidity (Jy| < 0.5). Experimental data
with combined statistical and systematic uncertainties
from Refs. [2,3] are denoted by filled symbols, while
theoretical results with statistical uncertainties are shown
by shaded bands.

in central Au + Au collisions is reduced by about a factor of 1.8 during the subsequent hadronic matter
expansion, although the deuteron number is essentially not affected. These distinct hadronic effects on
deuteron and triton production are in excellent agreement with recent measurements by the STAR
Collaboration at RHIC [2,3] as shown in Fig. 2 and are further supported by the latest measurement by the
ALICE Collaboration at the LHC [4,5] as shown in Fig. 3. Our study thus shows the inadequacy of the
statistical hadronization model for understanding triton production in these collisions [6]. In contrast to the
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FIG. 2. Collision energy dependence of hadronic re-scattering effects on light nuclei yield ratios Ng/N,, (),
N3ue/Np (b) and (c). Theoretical results with and without hadronic dynamics are from Hydro + RKE (shaded
bands) and SHM [5] (lines), respectively. Experimental data points with combined statistical and systematic
uncertainties are from the STAR Collaboration [2,3].
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big-bang nucleosynthesis, in which photonuclear reactions dominate its dynamics, our model-to-data
comparison unveils the importance of pion-catalyzed multi-body reactions on the dynamics of the little-
bang nucleosynthesis in relativistic heavy- ion collisions.
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FIG. 3. Charged-particle multiplicity (dNg,/dn) dependence
of hadronic re-scattering effects on light nuclei yield ratios
N4/Nj (@), N3ge/Np and N3y /N, (D). Theoretical results with
and without hadronic dynamics are from Hydro+RKE (shaded
bands) and SHM [6] (lines), respectively. Experimental data
points with combined statistical and systematic uncertainties
are from the ALICE Collaboration [4,5].
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