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1. Introduction

• EOS of isospin asymmetric nuclear matter (Parabolic law) : 
2 4
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Purpose: Studying the EOS via observables of neutron stars 

üEOS  of  symmetric  nuclear  matter(SNM)  (well-­known  at  ρ0)
üSymmetry  energy  (poorly  known)

Isospin asymmetry

Finite nuclei
ρ~ρ0

Heavy-‐ion collision
2~3ρ0

Neutron star
ρ>3ρ0
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• EOS of SNM and Symmetry energy:
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2. Tidal polarizability in SHF approach

Different density functional

• SHF and eSHF interactions:



• Tidal polarizability 
( oscillation response coefficient λ )

ij ijQ λε=

Qij: Quadrupole moment

εij: Tidal field of companion
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K2: the rigidity of star
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For  earth:  0.304<  k2<0.312
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3. Optimization and covariance analysis

• Minimizing the Chi-‐square χ2(p) : 

Fitting

M. Wang et al., Chinese Physics C, 36, 12 (2012) experimental data
M. Kortelainen et al., Phys.Rev.C 82, 024313 (2010)  Fitting example 

Properties 
of finite nuclei
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The expansion of χ2(p) around the point p0 :
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• Covariance analysis: 

Covariance and correlation coefficient:
Phys.Rev.C  87,  044320  (2013)



4. Results and discussions

• SHF:

Correlation  coefficient    ρAB
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• eSHF:

Correlation  coefficient    ρAB
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SHF: eSHF:

• Correlation coefficients as function of ρr :
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5. Conclusion

• At the saturation density, the λ1.4 has strongest 
correlation with Ksym(ρ0). 

• In supra-‐saturation density region ( 2.1ρ0 < ρr < 3.6ρ0 ) , 
the λ1.4 is sensitive to Esym(ρr) and L(ρr), it is ρAB > 0.8.
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