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• To reduce the uncertainties of constraints on symmetry 
energy, both the constraints on the mean field and medium 
NN → NΔ cross section are significant.  

1. The possible relativistic mean field is constrained from 
the tidal deformability and the mass-radius 
relationship of neutron star . 

2. The medium correction factor R=σ*NN→NΔ/ σfree NN→NΔ 

with the theoretical uncertainty are obtained.  
 
With the neutron star constraints, the range of R is Δ 
R = 0.182+/- (with constraint), while Δ R = 0.648  
(without constraint) at 2ρ0; Δ R = 0.125  (with 
constraint) from Δ R = 0.696 (without constraint) at 
3ρ0 for Ebeam = 0.4 GeV,  
 

At Ebeam=0.4 GeV, the uncertainties, i.e.,  ΔR= Rmax  

- Rmin  decrease by 72% and 82%  at 2ρ0 and 3ρ0 

respectivel. 

The parameter sets in Lagrangian are 
determined by the NS constraints. 
 
 
 
The symmetry energy constrained by NS 
at high density, S(2ρ0) =40.54+/-12.47 
MeV and S(3ρ0) = 44.12+/-29.38 MeV 
from NS observables. 
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