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 We have used the nucleon coalescence model to study light-nuclei production in the most central 

Au + Au collisions at √𝑠!!	= 7.7, 11.5, 19.6, 27, 39, 62.4, and 200 GeV [1]. The input phase-space 
distributions of protons and neutrons at kinetic freeze-out for the coalescence calculations are generated 
from the iEBE-MUSIC hybrid model [2] using three-dimensional dynamical initial conditions and a 
crossover equation of state. These comprehensive simulations can nicely reproduce the measured pT 
spectra of pions, kaons, and (anti-)protons in Au + Au collisions at √𝑠!! = 7 − 200 GeV. We have 
found that the coalescence model calculations can reproduce the measured pT spectra and dN/dy of (anti-
)deuterons and (anti-)tritons and the particle ratio t/p within 10% of accuracy. However, the deviations 
between the calculated and measured particle ratios of d/p, 𝑑̅/𝑝̅, and t/d increase to 15%, 20%, and 10%, 
respectively. Although the coalescence model reasonably describes the pT spectra and yields of light 
nuclei at various collision energies, the predicted coalescence parameters of (anti-)deuterons and tritons, 
B2(d), B2(𝑑̅), and ,𝐵"(𝑡) decrease monotonically with increasing collision energy (left window of Fig.1), 
and the yield ratio Nt Np/𝑁#$ stays almost constant with respect to the collision energy (right window of 
Fig. 1). All these theoretical results fail to describe the nonmonotonic behavior of the corresponding 
measurements in experiments. We emphasis that the hydrodynamic part of our calculations with a 
crossover equation of state for all collision energies does not generate any dynamical density fluctuations, 
which are related to the critical point and first-order phase transition, for the subsequent nucleon 
coalescence model calculations. According to Refs. [5,6], nontrivial density fluctuations in the produced 
hot QCD matter are needed to describe this nonmonotonic behavior. Our model calculations thus provide 
the noncritical baseline results for comparisons with related light-nuclei measurements at the RHIC BES 
program.  
 
 
 
 
 
 
 

 
Fig. 1.  Collision energy dependence of the coalescence parameters B2(d), B2(𝒅"), and #𝑩𝟑(𝒕) at pT/A = 0.65 GeV (left 
window) and the yield ratio NtNp/𝑵𝒅

𝟐 	in 0-10% Au + Au collisions, calculated by the coalescence model. Data are 
taken from Refs. [3,4]. 
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