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Research History

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

Introduction: a brief review of nuclear EoS

Motivation: Why do we construct EoS Database?

Method: How to make the database....
Application of SAGA database system

Report: What are we doing now?

Summary
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EoSs for Compact Objects SN: dynamics,

@Takahara-Sato: an idealized one so chemical evolution,
as to treat phase fransition in nucleosynthesis....
general form

@Baron-Cooperstein-Kahana: the ll eaily s M
compressible liquid drop model + i
a variant of the polytropic form

dHelmholtz EOS: wo nucl. force,
ideal gas+Coulomb

®Wol ff-Hillebrandt EOS: 3D
Skyrme Hartree-Fock
calculation, stiff one

temperature (

dLattimer-Swesty EOS: compressible density (kg/m )
liquid drop EoS of nuclear matter:
@Sumiyoshi-Shen EOS: relativistic There are lots of theoretical model to
mean field investigate various aspects of nuclear matter

@Recent progress in EOS: Ishizuka, but its still difficult to describe a single model,
Nakazato, Furusawa, Togashi, G. Shen, there is not so much sfrong connection
Hempel, Newton, etc. between researchers who study each phase:-(
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Constraints on EOS from nuclear physics

bt et A
o 4 RIBF Mass Formula

Isobaric Analogue states
Pigmy Dipole Resonance

30 _.

l245n+1325d@340MeV

Heavy Ion Collision
(OMEG, K. Yoneda) 2014-

Neutron Skin Thickness
etc...

S(p) [MeV]
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Why do we construct EoS Database?

"Motivation”
Difficulties in making EOS tables

single model description for various nuclear phase
the EOS within Exp. & Obs.?

What EOS Database can do:

1. Comparison of EOSs by different theo. models

2. Conditions suggested by NS Obs./Nucl. Exp.

3. Evaluation of the most possible EOS in each phase
4. Finding the EOS by statistical method
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Why do we construct EoS Database?

Major Published Papers about Nucl. EoS in this decade

40

APS Journals:263+
Science Direct:41+
IOP Science:52+

£10)

20
; B Phys. Rev. C
0 B NPA/PLB
| J. Phys. G/APJ
0)

|

'.; . ° J}
2001 2003 2005 2007 2009 2011 |Current sifuation of EOS study

e —
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How to make the database....
- An application of SAGA database system -

Corpiled Object>
Nucl. Theo. EOS/HIC Exp. SO, L/NS Obs.

Method >
Database: MySQL+CSV
Search&Plot web system: Perl/cgi (SAGA DB)
Compilation by hand

taken from papers (Fig./Tab./sentences)
with graph-read soft at present, however in future
to be provided from the authors of published papers
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- An application of SAGA database system -

Data Retrieval System for SAGA Database

The biggest difference between
SAGA and EOS DB is the data; ] _;mnga

SAGA: EMP observational data

basically given by fable format in
papers, no need to contact directly S
to the authors. —

N (O A e Bt b B 33 1 TCR - M

anhl +
e (D W FryTa v daen gl T3 T Seulehe Wt 1A
- [ -- » .

EOS DB: Most of EOS data
given by lines in a figure,
we have to contact

to the authors

or perform calc. if we want
to obtain the specific values

11F£12H26HAEH




SNe Workshop
26-28th, Dec, 2011, YITP, Kyoto, JAPAN

What are we doing now?

Which info.
will be needed?
\ (no’r vet fixed) V¥ web platform

Things to do (now doing)

Checking

v E-mail to authors
& Picking up v compilation of EoS data
papers to compile v arrange the data
(done)

within the current knowledge (¢
of Theo./Exp./0bs. data 2
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What are we doing now?

We should check what the word like Energy(E, F, U), Esym(as, S)
really means by data comparison.

To do that, we should adjust the units, check the reference
point, arrange the data format very carefully...

HShen98 .

GShen-FSUgold-M2? p relativistic
Miyatsu
Lattimer-Swesty(K=220)
Togashi

>
)
=
n
>
=2
)
c
L
Q
[
£
£
£
>
/p

1014
Baryon density ng[g/cc]
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What are we doing now?

In EOS DB, we classify 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)

Rel. Non Rel.
non-linear coupling Clele]q)Y,
density dependent Skyrme

point coupling
Brown-Rho scaling
quark-meson COUP“ %Classification of Theo. Approach by J. Zenihiro

Compiled data: Conditions such as Yj, T, ng, physics
constants, reference point for energy, K efc. from papers,
EOS raw data from authors, S/Esym derived from the data

Please tell me what kind of physical values you need

to evaluate EOS for astronomical use!
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discussion with EOS DB —

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.

as ; L

(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 eqgn. and observed NS mass




APPENDIX

11F£12H26HAEH



SNe Workshop
26-28th, Dec, 2011, YITP, Kyoto, JAPAN

What Database can do is ...

Datfi lkﬁti'iﬁyal Systt“ili fOl‘ SA()’A D'ﬁltab'éise I_SAGA RETRIEVAL SYSTEM

- —— - — - —— - 0 A AT AT AR A - A AN

Last updaie o1 datanase: 2010-03-16 18:01:16

* not working
** Other options do not work.
Query

Specify X and Y | |HEIEE BETIITH
axis Graph Options

Xaxis Category 1 [Fe'H From : To: Include &4 data with upper limit

f o T I ]

7 . J i B 2 B ] e s s 3
Yaxis (1 From : ' Include ' §4data with upper limit

0g-e |

Criterion I3 :1: L From : To: Include 5 data with upper limit

Additional eriteria | o paremeter: T XN

Ol)i('&‘f Binary Parameters ' 107.5240"_ "CS" "D107"
- Position and Velocity

Binarity [ SONPIC Kato n To

Magnitude Band %) : From ‘ nag

Resolution <R <

+graphical Criterion

al ’ . "
o v3 CA LSRN

Author < S e
@ strict  forward agr ard agreement () fuzzy

Reference ALL &)

Publication Year [(From To

Retrieval Options

Display / Page

Order by** Object -+

Output Option sirgle file o

sparatad files :
amt e Range (necessary for histgram

Cross Search ; histgram ross papers o

|-::Et:':mm

Histogram Option
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SAGA -Stellar Abundances for Galactic Archeology Database-
(URL)http://saga.sci.hokudai.ac. jp/wiki/doku.php?id=start/ (UK Mirror)http://www.astrokeele.ac.uk/saga/wiki/doku.php

Search Result SAGA SEARCH RESULT Atmospheric parameters
[ pot f restt @  rese | adoprcd for each object and

esults : 420 reference

Object | Rl W oo Fe/H) [ Teff logg [Fe/H] flog-e(Li)
BD-09_4604 [C.Charbonnclt AAP, 442, 961, 2005 [138 6604 |>-138|@2.121
BD-10 IC .Charbonnels A AP, 442 , 2005 |-287 |S008 3 $.287 @ 1018

388 [u_ harbonnel+ AAP, 442, 961, 2005 6287 385 | ©-251 (2257
BD-12_3709 |C.Charbonnel+ AAP, 442,961, 2005 |- 152783 | ®-134| @ 1208
IC.Charbonnel+ AAP, 442, 5 |-207 [48853 |(-207|@1.025
thic object "'S?"'[B W.Carney+,AJ, 125, 203, 2001 201 [484021 [O-2.01|
: I
BD-15_6355 [C.Charbonnel+, AAP, 442, 961,2005 [183 [63494 [@®-1.83/@2351
6692 [C.Charbonnel+ AAP, 442, 901, 2005 [S0053 [ ©-187 0911
M Spitc+,AAP, 430, 655, 2005 [306 | 14 [D-306/@075
D1 Burris+ ApJ, 544, 302, 200¢ ‘ 14 -2.93
’Rt'-nn-n AAP, 416, 1117, 2004 F 75014 [ D-3.06]

. Juhnxa)nq ApJS, 139, 219,2002 [-2. ' D95 -‘-.ﬂ_ﬂ_&'

Retl'ie\'ed \'ﬂlll?: and

R\'ﬂi]ﬂl‘):? dﬁfﬂ. (‘I'IOOﬁP one

dﬂ(’ll m IF WO Oor more dﬁl’&

are available.

Choosze to plot

\ McWilliam+.AJ, 109, 2757, 1995 | ’ il v.‘..‘)l‘
| Melendez+ AplJ, 575, 474, 2002 |-287 |4683 1. 287 |
IT.V.Mishenina+ AAP, 396, 189, 2002 | -3.01

(Y. Mishenina+ AAP, 370, 951, 2001 ) 3-&hw -301 |

BD-18_S550 ; - e —
Ll - M Spite+ , AAP, 455, 291, 2006 (4750 1. «-3.06

S .M. Andrievsky+,AAP, 464, 1081, 2007 |-2 4750 1. 306/
l.A Johnson+.Ap], 658, 1203,2007  [-289 (4806 1.72| 1)-2.89
G Bihain+ AAP, 423, 777, 2004 301 |a668 301

Links to quick
preview files in

HTML format

B \\ L arncy+, AJ, l..-.:‘” ’M)’ 311 |4820 3.11

S M Andrievsky+ AP, 481,481, 2008 306 (475014 | O-3.06

I.A Johnson+.Apl, 579, 616, 2002 | [-3.04]
; A JOhnson+ . \pl 554, 888, 2001 .’9 ;'461'0- 095 [ O-3.0s]
9 |'_ BD-20 om}c Charbonnel+ AAP, 442, 961,2005 123 (5064 =-123 | (0953
IR Smiljanic+,ApJ, 644, ] :.?l_: 2006 -1.04 5046 3. 104 @195
B [E.Caffau+ AAP, 441 104 [5946 4. *-1.04
| previous | next

’lll; BD-21_3420 ;
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SAGA -Stellar Abundances for Galactic Archeology Database-
(URL)http://saga.sci.hokudai.ac. jp/wiki/doku.php?id=start/ (UK Mirror)http://www.astrokeele.ac.uk/saga/wiki/doku.php

Plot GRAPH PLOT

Replot figure with

* not working Automatically generated clickable map changed setup

3.0 ' v , , [__plot i rece |

HF
FHP.RGR
FMP . MS . I
FCrich.RGR - Bt 4 ot SO
Crich,HS : M o 1y ) AT S LEGEND
CENP,RGE -0 i ] [ ERPTAR e S AR 4 . S
CEMP ,HS Jr i’ o Lpged oo T, ] @ Left Top Right Top

Lefl Bottom Right Bottom

Mouze over pop up | g +1T i ] JNo Key Outside
G77-81 — * JL-HT $ifbi .+ LABEL

L] l

Settings for
figure

ink to quick preview

L Of each Obj ot

SCALE

X : @ Linear Logscale
Y : @ Linear O Logscale
Range

High: -

High: -

Display/hi

v
data on pl

Download Figures Download
data and soript to
reproduce figure

Legend ™ Color Figures

e Delete from pag ps eps pdf
the list Download Dat;

: :
CrichRCB
Upload Data*
UpLead

. 6: v cEMPRCR ] ‘
Link to " Input Datz” IEZEE BT

numerical data CEMP MS I # DATATYPE

Crieh M€
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SAGA -Stellar Abundances for Galactic Archeology Database-
(URL)http://saga.sci.hokudai.ac. jp/wiki/doku.php?id=start/ (UK Mirror)http://www.astrokeele.ac.uk/saga/wiki/doku.php

BPS CS22892.052: found in 18 paper(s). QUICK PREVIEW OF DATA

Labels:

/C.Sneden et al.(2C03), /R.Cayrel et al.(2004) /S Honda et al.(2004)/ /N.Christlieb et al.(2004)/ /M.Spite e al.(2005) /A.McWiliam
et al (1985Y/ /A NeWi Ll_"!jvgivjliﬂ;qg / IJ.E Norris et al.[1887)/ /G.W.Presion and C._Snecen(2001)/ /P.S.Barklem et al. (2005)/

/C.Sneden ot al, (2C00)) /W, Aokl et al.(2003)/ /J.J.Cowan et al (2005)/ /S, Honca et al.(2004)/ M. Spite ot al (2006)/
/S.M.Andrievsky ot al.(2007)/ /\,.A.Johﬁscn et al.(2007)/ /D.K.Lai et al.{(2007)/

Links to quick preview for this object |

Find this objectin SIMBAD

Link to SIMBAD

Abundance distribution of this object]

M
L

te
“ [

. Al

ot Wander

l.-H.- iy on) * "o tes (oo 0.0, alslizmyr el
-_n..-l-- rena) s Sonosill bty ) o e | Sl ewihg (D) e
3, ok - SN iaet1997) -_ | - ( pors ) A0, Mavame (0

- (L0 1

“Lmk to ADS

C.Sneden et al.,ApJ, 591, 936, 2003 (A0003,ADS)

Link to quick preview for this reference

Atmospheric data

Ty 4B0C 1og g: 150 ¥, : 1.5 |Stellar atmosphere parameters

!u n

Chemical Abundances

Element Nline  [X/H] [X/Fe) log-e : Data preserted in the paper
- Data converted with the solar abundance from Grevesse €t al.
Lil v =1.014-0.30 2.09+-0.30 -0.15+-0. w(,g%
CH v +2.224-0.10 +0.88+-0.10 -6.30+-0.10
CN v -2094-0.20 +1.01+-0.20 +583+-0.20 |Abundance data
Ol . -2.38+-0.15 +0.72+-0.15 -645+-0.15
Na | w. =3.29+-0.19 -0.19+-0.18 -3.04+-0.19
Mg | .. -2874+-0.08 +0.30+-0.08 +4 73+-0.08 and information on photometry,
All v -3684-0.15 -0.584+-0.15 +2794-0.15 observing log, and binarity
Sil 224,018 0. D8 L AQLL0 6
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Gathering EOS table
Summarising their theoretical background
e.g.) Physics constants, method...

/bridge_a03/EOS-index.htm

SN200SE

Photo of a sup
Hubble space
Source: Wikim

EOS Information for SNe

I Contents Menu l Introduction

EOS list

This web-site is managed by research programme A03 of Grant-in-Aid for Scientific
EOS Edit Tools

Research on Innovative Areas "Elucidation of multirayered materical structure
based on computational scienece by the fusion of particle physics, nuclear physics,
lesues and astro physics®™. Our challenge is to understand various problems about the
I Useful Links origin of matter sucha as element particle interactions, nuclear stuctures, and
compact objects, within the great unified framework. We hope that our challenge
Qur Group would reach new research model not only to explain a heavy element

Qur Project nucleosynthsis mechanism and explosive phenomena but also to understand a

complex material structure.

" ID: eosdb

> More information about us pW: s.nma-l--l-er

| News & update Information
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8 EOS tables (row data & codes)
EOS Information for SNe 2 EOS tables coming Soon
4 Links to the other EOS tables

| HOME Lirét-\l Tools | Applicat

I Contents Menu l Shen EOS HI!S friends

EOS list
EOS Edit Tools
Applications/Related

e 71998 ver.

constituents:nucleons, alpha, a heavy nucleus

methods:Relativistic Mean Field Theory
Issues

using parameter set TM1+Thomas Fermi calc.
physical constants: cons’ri’ruen’rs,

IRt <IMaN], detailed info. of phys. const.,

§ useful Links

Qur Group hbarc=197.32705[MeVfm],
Our Project pi=3.14159265358979323846 r—re{:’ EOS table dCd_'Cl e
ref.)Particle Data Book, PRD 50,3-1(1994) p.123
comments:Original
articles:Nucl. Phys. A 637 (1998) 435
manuals:quide for EOS1.pdf

--main table = eos1.tab.qz
--table for zero temperature = e0s1.100.q9z

--table for zero proton fraction = e0s1.Yp0.qz

comments on the ’rable, 2011 ver.
e g ) ChGrClC'l'eriS'l'iCS constituencts:nucleons, alpha, a heavy nucleus
of used potential &

(] nd Cal. me‘l'hod C. physical constants:
m_u=931.49[4MeV],
hbarc=197.327[MeVim],

methods:Relativistic Mean Field Theory
using parameter set TM1+Thomas Fermi calc.
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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 EQOS tables from (Ye, rhoB, T) to (Ye, S, T)

p0s/EOS-tools.html o - C" ’.0‘- nud

SN2005E

L8

1!
Photo of a supernova from the e | I,
Hubble space telescope. (Y

Source; Wikimedia

EOS Information for SNe Commons/ NASA
&

LN

| HOME | EOS List 'Toolsw} Applications/Related Issues | AboutUs | ContactUs

l Contents Menu lAdd leptons’ contribution to EOS

EOS list
EOS Edit Tools

Applications/Related
Issues

-add leptons and photon to Shen-style EOS tables
--€p

--another fortran code to add leptons and photons
-interpolation

l Useful Links

Qur Group
Qur Project
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20s/EQS-appendix.htm|

SN2005E

Photo of a supernova fro
Hubble space telescope.
Source: Wikimedia

EOS Information for SNe Commons, NASA
VS

| HOME | EOSList | Tools |Cpplicati s ) AboutUs | ContactUs

l Contents Menu l Nucleosynthesis during SNe

EOS list
EOS Edit Tools

Applications/Related
Issues

Nucleosynthsis during SNe

I Useful Links l Progenitor Models

We also provide you some progenior models for supernovae. These models are

Our Group calculated by Umeda Group at Univ. of Tokyo.
Qur Project

Copyright (C) 2011 Bridge-A03 All Rights Reserved. design by tempnate
This page is maintained by Chikako Ishizuka.
Last updated at 22nd, Sep., 2011
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NOtations for symmetry energy

E(p (5) = E(P»O) T Esvm

(p)8* +0(5%)

E(p.0)=E(p,0)+ 25" +0(s")

-

0=(p,—P,) P
&=(p—po)/3p
So :Esym(pO)

. OE,,,(p)]

5
6'0 ‘ P=PRy

=3/ py)F
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Sn+Sn, E/A=50 MeV

-/ RIBF

7 £
1=108 / /

/ %;,=0.36
L=44.4 MeV

150

Isospin diffusion, n-p

—
—
i

"'6SY (2L00Z) L8L VAN “|e 19 ‘Jopsiay
(800Z) 9810°8080:AlXJE “"|€ )8 ‘OBIX

0.6 0.8
E,. . (GeV/u)
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YITP, Kyoto,_JAPA Lines : SKkyrme HF Calc
Blue region:: Murakami's exp.
constraints on Soand L

oy

N
o

~~
—
O
=
S~
—~~
Q
S—r
P

1.0
Density p/p,

Our consensus is $;,=31-34 MeV and L=50-110 MeV

Now preparing a summary article on outcomes of NuSYM11.
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