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Pressure of SNM predicted by RMF models, compared to empirical 
bounds, obtained from the analysis of high-energy nuclear collisions 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

42 5. Results

properties of nuclear matter are reproduced in good way and a reasonable behavior
of the EOS is assured in the proximity of saturation. For the specific S4 case, the
saturation density and binding energy per nucleon are well reproduced as discussed
above.
After discussing the two fundamental nuclear properties, we focus on the equation
of state that describe the pressure as function of baryon density (5.3). The profile of
this EOS for isospin symmetric nuclear matter is shown in Figure 5.2, where the
results extracted from heavy-ion experimental data [18] are also plotted.

Figure 5.2. Pressure as a function of the ratio between baryon and saturation densities
for the four parameter sets. The yellow shaded area corresponds to the region
consistent with the experimental data reported in Ref. [18].

Looking at the graph it is evident that only the curve related to the S4 parameter
set is compatible with the experimental constraints. For this reason, the following
analysis is performed by using only this set. To understand why the other sets
reproduce not optimal equations of state it is necessary to consider the structure
of (5.3). At low density, below the saturation density, the theory is not of interest
because the nuclear matter behaves like a a nonrelativistic ideal Fermi gas. Instead,
at higher density above the saturation, the pressure increases very strongly and the
equation of state starts to converge to [6]
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(5.5)

The leading term for the pression increase is the first that comes from the strong
repulsion caused by the vector meson Ê exchange.Then, the following three negative
terms provide a reduction of the pressure and they come from the attraction generated



Pressure obtained from variational calculations. Relativistic boost 
corrections push violation of causality to larger density 
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Composition of hyperon matter from G-matrix perturbation theory 

 
 

 
 
 
 
 
 
 
 
 
 
 


