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 SπRIT TPC and ancillary detectors 
are installed inside the SAMURAI 
magnet so as to obtain as much as 
uniform magnetic field inside the 
field cage. 

 NeuLAND is placed at 8.8 m from 
the target at the angle of 30 
degrees. 
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? short range correlations 

 
 

Subedi et al., 2008 



EOS: RMF with density dependent couplings 

Stefan Typel 



RIKEN 2010 

astrophysics 



• M < 8-9 M

  -> these stars are expected to shed their envelopes    

                              during helium burning and become white dwarfs,   

                              which may generate Type Ia supernovae 

                            

• M > 11 M
  

-> burning in a non-degenerate contracting core  
                           (T > 108 K, r > 3.106 g.cm-3) 

Carbon burning: a crucial phase in the stellar 

nucleosynthesis  

• M = 9-11 M

 -> burning could occur under a degenerate condition,                                   

                             carbon flash  
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  from neutron stars 
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to determine the mass-radius relationship in a neutron star requires  
the knowledge of the EOS in the core but also in the crust. 
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Hyperfragments production in the antiproton 

induced reactions Phys. Rev. C 93, 

041601(R) (2016) 
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hyperons in neutron stars   (E07 @ J-Park) 

KISO event 

source:  
Kazuma Nakazawa, NSMAT2016, http://lambda.phys.tohoku.ac.jp/nstar/en/Information/NSMAT2016.html 



from n-skins 

the world average: L = 58.8865 MeV 

Li and Han, PLB 727 (2013) 

neutron skins 
masses 
collective excitations 
isospin diffusion 

crust oscillations 
r-mode instabilities 

mass-radius analysis 

(L=3p0/ρ0) 
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Brown, PRL 111 (2013) 

13 Skyrme sets fitted to ground-state properties of doubly magic nuclei 
Esym determined at 0.1 fm-3 

neutron skin determines slope at 0.1 fm-3 

Brown, PRL 85 (2000) 
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FP variational 

  sensitivity to density 
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FOPI ASY-EOS 

graphics by Y. Leifels 
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model predictions from 
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  status at present (GSI/FAIR) 



Dan Cozma using Tübingen QMD Difference of Elliptic-Flow Ratio 

ρswitch 

  sensitivity to density 

P. Russotto et al., PRC 94, 034608 (2016) 
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ρ0 

neutron star pressure 
p0 = 3.4 ± 0.7 MeV/fm3 

Steiner, Lattimer, and Brown, ApJ 765, L5 (2013) 

  ASY-EOS: symmetry pressure p0 = 3.8 ± 0.7 MeV/fm3 
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ASY-EOS II proposal 
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opportunities for astrophysical observations 

NICER on the ISS 
 

Neutron-star Interior Composition Explorer 
56 X-ray concentrators (0.2-12 keV, 100 ns) 

 
   measures  

time resolved X-ray emissions of neutron stars 
 

launched on June 3, 2017, at 17:07 EDT 
NICER science program begins July 13 

 
 

source:NASA 



  Type I X-ray burst with oscillations, June 25, 2017 

source:NASA 



gravitational 
light bending 
   ±5% (3σ) 



EOS: lattice predictions 
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