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Research Theme
1. Liquid-Gas Phase Transition in SN environment
2. Hyperon EOS Table for SNe
3. Database for Metal Poor Star Observations (SAGA)

Outline of Today’s Talk
1. Task at Group A03
2. Current Interests
3. Approach to the construction
EOS Database



  constituents, 
  detailed info. of phys. const.,
  ref., EOS table data, manual  

  
  8 EOS tables (row data & codes)
  2 EOS tables coming soon
  4 Links to the other EOS tables

 comments on the table
 e.g.) characteristics 
 of used potential 
 and cal. methods etc.
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Tools for SN simulations
- Add lepton contributions, interpolate EOS tables
- EOS plot function coming soon
- Thomas-Fermi config. of inhomo. phase (S. Yamamuro)
- Transform EOS tables from (Ye, rhoB, T) to (Ye, S, T)

Future Works
- More EOS Tables (S.Furusawa, H.Togashi)
- Nucleosynthesis/Progenitor models
  (N. Izutani, T. Yoshida, H.Umeda)
- Neutrino interactions (K. Sumiyoshi)

      The following groups summarize the useful info. for SN simulations as well
http://cococubed.asu.edu/code_pages/codes.shtml
http://www.stellarcollapse.org/
http://phys-merger.physik.unibas.ch/~hempel/eos.html
http://williamnewton.wordpress.com/links/physics-research/
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 There are lots of works on nuclear EOS.
 You can find about 300 papers tiled “EOS” in arXiv in this   
 decade, while  we have 15 EOS tables. 

 Lattimer-Swesty EOS, Shen EOS and their friends are 
 still mainly used in astrophysical studies, nevertheless  
 fine EOSs are NOT always tabulated. 
             What causes this situation?
 The answer is the cost of tabulating EOS for large grids.
 We should be free from EOS tables...

Background

In addition to the above, exp. data and obs. data related to 
EOS are now increasing as shown in next slides.

Worth constructing EOS DB!?
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EOS Problem from NS Obs.
Recent problems of nuclear EOSs for compact objects                                  
”The most of nuclear EOS proposed can not support 2Msum NS                            
with strangess or quarks”                          

“MR relation derived from NS obs permit only LS EOS”                                     
- Is that true? Why not?

J. M. Lattimer
OMEG11

 Obs. difficulty to decide R
  -model dependent
Inconsistency with HIC exp.
  - gamma 0.26 from NS Obs
     0.35-1 (B.Tsang 2009)
    density dep. of the sym. E



Constraints on EOS from nuclear physics

  Mass Fomula 
  Isobaric Analogue states
  Pigmy Dipole Resonance
  Heavy Ion Collision
  Neutron Skin Thickness  
  etc... 
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How do we share these information on EOS,
NS obs. data and HIC exp. data?
What do we care about when we see these data?
  e.g.)assumptions, physical conditions, calc. 

An Approach to 
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The point is...       

In EOS DB, we categorize each EOS according to 
-their theo. background such as framework 
 for “high/medium/low” densities and/or temperatures...(1),
-“rel./non-rel.”...(2),
-off course their framework such as LDM, HF, RHF etc...(3)



What Database can do is ....
SAGA -Stellar Abundances for Galactic Archeology Database-
(URL)http://saga.sci.hokudai.ac.jp/wiki/doku.php?id=start/  (UK Mirror)http://www.astro.keele.ac.uk/saga/wiki/doku.php
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Using our classifications,
we may find unknown aspects of EOS models 
on the web as shown in the previous slide,
besides we can customize EOS for compact objects 
within exp./obs. constraints by using EOS DB. 

Expected EOS discussion with EOS DB

(Lattice QCD, HIC exp. and NS Obs.)
    +(Bayesian Analysis) = the most probable EOS
The EOS will allow us the following discussions;
 1. Internal structure of NS from phenomenological    
    Lagrangian by fitting the above EOS
    (missing higher order effects or int. strength)
 2. NS radius by OV eqn. and observed NS mass

as a tool

physics
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Compiled Object
  Nucl. Theo. EOS/HIC Exp. S0, L/NS Obs. 
Method
  Database: MySQL+CSV
  Search&Plot web system: Perl/cgi
Compilation  by hand 
Data
  taken from papers (Fig./Tab./sentences) 
  with graph-read soft at present, however in future
  to be provided from the authors of published papers

 “We need your kind cooperation
in constructing our EOS DB”





Maintaing Group A03 webpages (Prof. Suzuki)

Listing up EOSs (Prof. Sumiyoshi)

Task at Group A03 as an “web-master”

http://aspht1.ph.noda.tus.ac.jp/bridge_a03/EOS-index.html

ID: eosdb
PW: snmatter

http://aspht1.ph.noda.tus.ac.jp/bridge_a03/EOS-index.html
http://aspht1.ph.noda.tus.ac.jp/bridge_a03/EOS-index.html


List up EOSs
Gathering EOS table
Summarising their theoretical background
e.g.) Physics constants, method... 
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Lines : Skyrme HF Calc
Blue region:: Murakami’s exp. 
      constraints on S0 and L
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Tools for SN simulations
- Add lepton contributions, interpolate EOS tables
- Figure out EOSs coming soon
- Thomas-Fermi config. of inhomo. phase (S. Yamamuro)
- Transform EOS tables from (Ye, rhoB, T) to (Ye, S, T)
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Still under construction
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