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REEAERX (Equation of State: EOS)
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Phase diagram of nuclear matter [based on HT et al., NPA 961 (2017) 78]
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ENMERAETRISERATREEMERESERX

(Rev. Mod. Phys. 89 (2017) 015007)

Model Nuclear Degrees Mmax R1'4M® Z publ. References
Interaction of Freedom (Mg) (km) avail.
H&W SKa n,p, o, {(Aq, Z:)} 2.21% 139 ° n El Eid and Hillebrandt (1980); Hillebrandt et al. (1984)
LS180 LS180 n,p,a, (A, Z) 1.84 12.2 0.27 y Lattimer and Swesty (1991)
LS220 LS220 n,p,a, (A, Z) 2.06 12.7 0.28 y Lattimer and Swesty (1991)
LS375 LS375 n,p,a, (A, Z) 2.72 145 0.32 'y Lattimer and Swesty (1991)
STOS TM1 n,p,a, (A, Z) 2.23 145 0.26 y Shen et al. (1998); Shen et al. (1998, 2011)
FYSS TM1 n,p,d,t,h,a, {(A;, Z;)} 2.22 144 0.26 n Furusawa et al. (2013b)
HS(TM1) TM1* n,p,d,t,h,a,{(Ai, Z;)} 2.21 145 0.26 y Hempel and Schaffner-Bielich (2010); Hempel et al. (2012)
HS(TMA) TMA* n,p,d,t,h,a,{(Ai, Z;)} 2.02 13.9 0.25 y Hempel and Schaffner-Bielich (2010)
HS(FSU) FSUgold* mn,p,d,t,h,a,{(A;, Z;)} 1.74 12.6 0.23 'y Hempel and Schaffner-Bielich (2010); Hempel et al. (2012)
HS(NL3) NL3* n,p,d,t,h,a, {(Ai, Z;)} 2.79 14.8 0.31 y Hempel and Schaffner-Bielich (2010); Fischer et al. (2014a)
HS(DD2) DD2 n,p,d,t,h,a, {(Ai, Z;)} 2.42 13.2 0.30 y Hempel and Schaffner-Bielich (2010); Fischer et al. (2014a)
HS(IUFSU) IUFSU* n,p,d,t,h,a,{(A;, Z;)} 1.95 12.7 0.25 y Hempel and Schaffner-Bielich (2010); Fischer et al. (2014a)
SFHo SFHo n,p,d,t,h,a,{(Ai, Z;)} 2.06 11.9 0.30 y Steiner et al. (2013a)
SFHx SFHx n,p,d,t,h,a,{(A:, Z;)} 2.13 120 0.29 y Steiner et al. (2013a)
SHT(NL3) NL3 n,p, o, {(A;,Z;)} 2.78 149 0.31 'y Shen et al. (2011b)
SHO(FSU) FSUgold n,p,a, {(Ai, Zi)} 1.75 12.8 0.23 'y Shen et al. (2011a)
SHO(FSU2.1)|FSUgold2.1 n,p, o, {(Ai, Zi)} 2.12 13.6 0.26 y Shen et al. (2011a)

+ Nuclear EOS tables based on the Liquid drop model with Skyrme interaction by A. S. Schneider (2017)
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(Rev. Mod. Phys. 89 (2017) 015007)
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(Rev. Mod. Phys. 89 (2017) 015007)

Model Nuclear Degrees Mmax R1.4M® = publ. References
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(Rev. Mod. Phys. 89 (2017) 015007)
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HS(NL3) NL3* n,p,d,t,h,a, {(Ai, Z;)} 2.79 14.8 0.31 'y Hempel and Schaffner-Bielich (2010); Fischer et al. (2014a)
HS(DD2) DD2 n,p,d,t,h,a, {(Ai, Z;)} 2.42 13.2 0.30 y Hempel and Schaffner-Bielich (2010); Fischer et al. (2014a)
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SHT(NL3) NL3 n,p, o, {(A;,Z;)} 2.78 149 0.31 'y Shen et al. (2011b)
SHO(FSU) FSUgold n,p,a,{(Ai, Zi)} 1.75 12.8 0.23 y Shen et al. (2011a)
SHO(FSU2.1)|FSUgold2.1 n,p,a, {(Ai, Zi)} 2.12 13.6 0.26 y Shen et al. (2011a)

+ Nuclear EOS tables based on the Liquid drop model with Skyrme interaction by A. S. Schneider (2017)
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2. BRMZAIEEMEREHFIEX

Nuclear
Hamiltonian Z

) NV-- N o
VﬂrZ ij T Z ijk

12m i<j i<j<k

Argonne v18 (AV18) two-body potential (PRC 51 (1995) 38)

Lo
Vii = Z;‘)ZO[VCrs(”ij) + SV (rij)S1ij + sVsoi(rij)(Lij - §)
t=0s5=

2
+VaLis(rip) |Lij| " + $Vasor(rip)(Lij - $)°1Pysij

Urbana IX (UIX) three-body potential (PRL 74 (1995) 4396)
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Jastrow wave function

Correlation function

¥ = Sym {I_I fij

i<j

Dr

-------------------------------------------------------------------------------------------------------------------------------------------------------

@r: The Fermi-gas wave function

*
.

--------------------------------------------------------------------------------------------------------------------------------------------------------

The two-body cluster approximation is adopted to obtain the energy per nucleon.
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Home Page of Variational EOS Table
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Equation of state for nuclear matter \ User’s Guide
User Note for the Variational EOS Table
1.2 3 ;4 2
Equation of state (EOS) based on the variational mar H. Togashi™, K. Nakazato®, H. Suzuki®, and M. Takano
matter. the EQS is constructed with the cluster varia IRIKEN Nishina Center for Accelerator-Based Science, RIKEN, Saitama 351-0198, Japan
p otential and the Urbana X thr ee-body nuclear pote 2Research Institute for Science and Engineering, Waseda University, Tokyo 169-8555, Japan
) i ) . ) ) 3Faculty of Arts and Science, Kyushu University, Fukuoka 891-0395, Japan
SDDFOleatIOH. Alpha partx:le xng = also taken int 4Faculty of Science and Technology, Tokyo University of Science, Chiba 278-8510, Japan
This EOS table is open for general use in any studies|
referred to in your publication. March 8, 2017
Abstract
- This is a guide for users of the nuclear equation of state (EOS) table based on the
Users GUIde (rea Argonne v18 two-body and Urbana IX three-body potentials. We construct the nuclear
uim EOS using the cluster variational method for uniform matter and the Thomas-Fermi
calculation for non-uniform matter.
EOS tables
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1D neutrino-radiation hydrodynamics simulations

Progenitor model : 9.6 Mg, star (provided by A. Heger)
SN simulation numerical code: K. Sumiyoshi, et al., APJ 629 (2005) 922
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Baryon Many-body Avplicati
pplication
Iinteraction calculation EOS Compact Stars
Constraints from the observational data

» Uncertainty in the three-nucleon force

* Hyperon mixing in high-density matter etc...




