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Ql.Is there a "universal” nuclear EoS or
do different systems have different EoS?
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Q2.Do all NS lies on the M(R) curve?
HEKDEGBDIREEAEADONIL. IREBAEXIITOVAEXD AL

PIIBIE M SMR)BRRIZEEEICED 19, XITOVARERDEEIF—
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Q3.Do HIC matter and NS matter have the same Eo0S?
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Q4.What is the nature of the hadronic
to quark phase of high density hot matter?
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How to Build up EOSDB

Basic Structure

Following SAGA database (Suda et al. 2008); Database(MySQL/CSV),
Search&Plot web-system(Perl/CGl/Java)

Dictionaries

Journal(PRC, NPA,APJ, ...) Phys. Const.(c, hbar, pi,amu, ...)
Constituents(Nucleons, Hyperons, Quarks, Mesons, Lepton, ...)
Method(HFB, RHFB,VF, FRDM, ...)

Variable(Energy, Pressure, Free Energy, Entropy, Charge Ratio, Baryon
Chemical Pot., Temperature)

Sym. Energy Info.(Symmetric Energy, Slope L, Incompressibility K)

Compiled Physics Info.

Basic EoS properties such as thermodynamical quantities

symmetric energies S, L and K as a function of baryon densities
with various models.
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written by C. Ishizuka, 8th, June, 2012

EOSDB beta ver. manual v. |

Let’s show you how to use our EOSDB!

Now you can see the following image on our website.

As mentioned in “About EOSDB”, you can “search and plot” various EOS here.
First of all, please let us explain the outlook of this system.

The both upper menu bar and the left side one are the same function. 4 )
You can see

a list of compiled data.
_ see the next page about
The main system the details of this menu.

Welcome to EOSDB! — N /

| EOSDB Top | Searchand Plot | Entryinfo. | For Developers | About Us

~

Any questions

EOSDB Top and requests
Welco the database for nuc are welcome!

Search and Plot
Our Don’t open it. d share the current Please feel

l Contents Menu I About EOSDB

free to

avail This is for poor tical/fexprimental/o contact us.
For Developers developers. :

dens derstanding of eac
About Us | - J
some probe for the EoS which we have been s

Entry Info.

you can look for nuclear EoS not only EoS tabl
by using EOSDB. EOSDB help you to compare
JINA thermodynamic behaviours or symmetric energ

NACRE
NDS, IAEA
SAGA

I Useful Links
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Welcome to EOSDB! Click “Search and Plot” from menu bar,
then you can get “About EOSDB”

| EOSDBTop | Searchand Pliot | Entryinfo. | For Developers | AboutUs which is a list of compiled data.

I Contents Menu

Compiled Data
EOSDB Top

| EOSDB Top | Searchand Plot | EntryInfo. | For Developers | About Us
Search and Plot

( Entry Info. ) I Contents Menu I About EOSDB
For Developers

About Us EOSDB Top

As of 6th-June-2012, EOSD ntaints the following number of information:
Search and Plot

l Useful Links Entry Info.
For Developers

1. E0001 Each page corresponding to its entry number
2 E0002 contalns.tl.1e following information;
About Us |. Original Paper Info.

3. E0003 . Manual for EoS Table

JINA
NACRE

NDS, IAEA | Useful Links . E0004 . Physics Constants used in each calculation
SAGA . Assumed Constituents

JINA L Theoretical/Experimental/Observed Method to derive each EoS

NACRE . E0006 and its strong/weak point etc.as comment
NDS, IAEA . Saturation density [fm]
S . E0007 .
SAGA . Saturation energy [MeV]

. E0008 . Symmetric energy properties like

Symmetric Energy Esym [MeV]

Symmetric Energy a4 at the saturation density [MeV]
If you want to know some information on the original article, Its Slope to baryon density L [MeV]
open tabulated data and more, click each entry number. After Incompressibility K [MeV]
sending your query from “Search and Plot” page, you can access 9. Max. Mass of Cold Neutron Star [Msolar]

them from search result list directly as shown later. |0. Tabulated data

\_
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This is our “Search and Plot” system.You can see some query options such as graphic options.
Our EOSDB style follows “SAGA database for metal poor stars” which was published in 2008.

[Ref] 1)T.Suda, S.Yamada,Y. Katsuta, Y, Komiya, C. Ishizuka, W.Aoki and M.Y. Fujimoto,
Mon. Not. of Roy.Astron. Soc.Vol. 412, Issue 2, pp. 843-874,201 |
2)T.Suda,Y.Katsuta, S.Yamada, T.Suwa, C.Ishizuka, Y.Komiya, K.Sorai, M.Aikawa, and M.Y.Fujimoto,
Publ. of Astron. Soc. of Japan,Vol. 60, pp.1 159-1171,2008

Data Retrieval System for EOSDB Database

Last update of database:

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

Graph Options

Category | Category 4
Xaxis [ any %] Rnos From : To : [ include 4] data with upper limit

Yaxis " any -+ From : To: " Include 4] data with upper limit
Criterion |} " Category 4] any -3 "From: "To: [ include 4] data with upper limit
Optional Criterion
Bibliographical Criterion
| First author %] ex) "Lastname’

@strict O forward agreement () backward agreement () fuzzy

Author

Reference " ALL 4]
Publication Year From To

Display / Page
Order by** “First Author %)




ANROVYBEDHEMBEREAEXS8HI3I 1H

|_search | example J reset |

As of 6th Jun. 2012,

Category

Xaxis

Yaxis

Criterion

» l Category

Symmetric Energy

“Category” option is not working unfortunately,

so you can choose what you like.

Now we are improving this function in order to
control the axis option which is shown in lower panel.

I Thermodynamic Variables
| !

| Category —ﬂ | any

ex.) If the “Symmetric Energy” is selected,
only “RhoB, Esym, L and K” will be appeared

as axis option in the pull-down menu.

Category

| Category ﬂ

Xaxis

Yaxis

" any 1 RhoB From
Baryon Density[fmA{-3}) : RhoB From

Criterion

Symmetric Energy[MeV] : Esym
Slope coefficient[MeV] : L

Incompressibility [MeV] : X
Energy : EpB

Pressure : Pressure
| Entropy : Entropy

Sending a query with “RhoB as Xaxis and Esym as Yaxis”,

searching data which contains symmetric energy as a function of baryon
densities.

We have collected symmetric energy slope L and incompressibility K as well
related variables with symmetric energy.

If you want to know nuclear saturation properties of each EOS,
then select thermodynamical variables listed in the box, i.e., Pressure,
Energy and Entropy.
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Category " Category -§) As a sample query,
* we select “RhoB” as X-axis and “Energy” as Y-Axis, after that, press the
. . “search” button.Then EOSDB looks for data which contains both baryon
Yaxis "\ Energy : EpB 4| From:  density and energy. The results appear like the lower
panel.

Xaxis " any %] Rhos 'From :

Criterion | ' Category &1/ any

Search Result

|__plot __J restart J reset  J plotall |

Results : 8 Each row of the result table shows
Reference Min. RhoB [Max. RhoB | Min. EpB (Max. EpB the reference name and the min. and max. values of x-axis

1.000003E-08 (149624  |-16.22081 l435.6136 and y-axis, respectively. If you click each reference name,
7581421E-11 [1.512692 [-16.2359 (4423408 then you can see the entry information directly as
7581422611 (6022137 [162359 [2425.945 mentioned before.

7-581422E-11 |6‘022l37 -1623612 |125598S Can you see check boxes in the 2nd left column? When you
1.513185E-09 |1.513185  |-0.6279034 |652.5623 want to plot not all but some data, then check the check

1.513185E-09 |1.513185 [-0.578853 [1939.335 box at the data to see and press “plot” button.To plot all
1513185E-09 1513185 -0.6532795 |506 8816 data simultaneously, press “plot_all” button.
IO 10 -8.594929 |1539.711
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Query

| search |l example ) reset |

Graph Options

Category | Category =)
Xaxis " any %] Rnos . s To: include %] data wit
Yaxis | Symmetric Ene _3] From : : " Include 4] data wit} “AND operation in query”

Criterion [} ' Category 4]/ any 3] From : To:
Optional Criterion You can find a data which contains specified

raphic options with bibliographical criteria such

Bibliographical Criterion € “P P,, . ' & ‘I‘D .. ’

_ as “Author”,“Reference” and “Publication Year”.
| First author W4 ex) "Lastname®

@ strict O forward agreement () backward agreement () fuzzy

Author
For example, in the case of the left panel,
Reference | Nuclear Physics A - 5 of 8 results shown in previous page satisfy the
Publication Year Fros To criterion as you can see in the lower panel.

Retrieval Options

Display / Page (10 W&
Order by** | First Author E

|_search || example J reset |

Search Result

mqgm:su
esults :

Min. RhoB |Max. RhoB [Min. Esym |Max. Esym
|7.581421E-ll 1.512692 |8.806137 |315.1661
1.513185E-09 |1.513185 [-69.92392 (11.3859
1.513185E-09 (1.513185 |-69.92393 (11.3859
1.513185E-09 |1.513185 |-61.61135 [737.846
1E-12 10 |9.184499 |1095.256

LN O O O

NI
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This is the plot page.The sample query was performed with graphic option “X:RhoB and Y:EpB” then you can see them at
the labels of each axis, respectively. When you press “Plot All” button, there is too many labels in the figure to see the

Plot

example, we’ll check the “Outside” button now.

plotted data. In order to avoid this situation, let’s change the default setups which are checked in the right panels. For

Here, you can put a new name to the figure in “Title” window, move the labels with “LEGEND” options, change label-notes
- NOUWOT with “LABEL” windows, arrange the axis-scale with “SCALE”, the plot ranges with “Range” windows and furthermore you

ZDUU. U T

can download the image as png/ps/eps/pdf/tabulated numerical data with zip!

G.Shen (2011)  + *
H. Shen (1998)
H. Shen (2011)
H. Shen (2011)
. M. Lattimer (1991)
J. M. Lattimer $£1991)
|. M. Lattimer (1991)
M. Hempel (2010)

1 1 L 1 1 1

] |

1251

LEGEND
() Left Top O Right Top
() Left Bottom _ORi
(ONo Key

0.0 10 20 30 40 50 6.0
RhoB

/70 80 90 10.0

|__plot il reset | Deleteall | restart

Data Legend Size Type* Del*
1: ™ G.shen(201) (v W1 ™ O

~ — L ¢

-~

Title
LEGEND

@ Left Top (O Right Top
(OLeft Bottom ()Right Bottom
ONo Key O Outside

LABEL

SCALE
X : @ Linear () Logscale
Y : @®Linear () Logscale

™ or </>xupper * ¥ yupper

Download Figures
W™ Color Figures

png ps eps pdf
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Can you see that the position of labels changed from previous image to the “Outside” of the figure? Then next, we'll
Plot show you the way to change the plot range.As shown in pink box, you can arrange it
at the right bottom “Range” panels.
Now put “2.0” as “X High” and “1000” as “1000” for example.
We change the “SCALE” from “X:Linear” to “X: Log-scale” as well. Then what happens?

2500.0 | plot gy  reset |

1 '

1251 Title
2000.0 1 LEGEND

* LEGEND OLeft Top  ORight Top
1500.0 | OLeft Bottom (ORight Bottom

O Left Top ORight Top .
No Ke Outside
OLeft Bottom O Right Bottom O y ©

(ONo Key @ Outside LABEL
LABEL X ! RhoB

* not working

1000.0

-5 : RhoB :
500.0 , g BAS [N Ep8

: EpB

SCALE

X : @Linear O Logscale
X : OLinear(® Logseale )
Y : ®Linear () Logscale Y: @Linear O Logscale

-500.0 Range Range
0.0 1.0 20 30 40 . L m X Low : |- High :

SCALE

0.0 §

—_———————— S —

R y¥Low: ™ High : 1000 | Y Low: - High :

G. Shen (2011) ™ or </>xupper * ¥ yupper ™ or </>xupper * ™ yupper
H. Shen (1998)
H. Shen (2011) .
H. Shen (2011) O 0

|__plot W reset | Download Figures
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Plot

* not working

1000.0 . . . . , | plot N reset |

800.0 LEGEND

As specified before, the upper limits of the both axes are :
varied and the scale of x-axis becomes log. OLeft Top ORight Top

600.0 (OLeft Bottom (ORight Bottom
(ONo Key @ Outside

400.0 4 LABEL

200.0
_ SCALE

0.0 ooy oy s o b SRS SRR 3 X : OLinear () Logscale

Y : ®Linear (O Logscale
Range

X Low: - High: 2.0

Y Low : - High : 1000

G. Shen (2011) |. M. Lattimer (1991) ™ or < />xupper *
H. Shen (1998) X |. M., Lattimer (1991)
H. Shen (2011) + |. M., Lattimer (1991)
H. Shen (2011) M. Hempel (2010)

™ yupper




J
J
J

M. Lattimer (19G1)
M. Lattimer (19G1)
M. Lattimer (19G1)
M. Hempel (2010)

Title Test

LEGEND
O Left Top ORight Top
OLeft Bottom () Right Bottom
(ONo Key ® Outside

LABEL

SCALE
X : OLinear @ Logscale
Y : ®Linear () Logscale
Range

X Low: - High: 2.0

Y Low: - High : 1000

™ or </>xupper * ™ yupper

Download Figures
# Color Figures

png ps eps pdf
Download Data
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On the plot webpage, you can arrange the
shown figure by putting words in “Title”
window or “LABEL” window as already
mentioned.

In added to that functions, you can
download the figure data in a various
format, png/ps/eps/pdf/txt, here.
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.i eoNn ogiséss_SbebQZacS1fcc27850ac923a§ScSed26.pdf %<
1

HORODITFANERTSELTVET:

5 €gisess_$ beb92ac51fcc27850ac92 3a55cSed26.pdf)

770 )LOMEE: Portable Document Format
7 74 JLOEFER: http:/ /asphtl.ph.noda.tus.ac.jp

CD77ANEEDES BT ZHMRATLEZ W STEP-2)Message will appear,

, then choose “open file” or “save”.

e‘open files? _Preview (77 AL 1) +) Here, we select “open file”.

) save files? As a result, a pdf file in the bottom panel will be

— | opened. g
[ SBRIOBEOT 7 ILIBERICRAET S est

1]

(Fevtei) ok

J. M. Lattimer (1991)
J. M. Lattimer (1991)
], M.

Lattimer (1991)
M. Hempel (2010)

Download Figures  STEP-1) For download of png/ps/eps/pdf format,
¥ Color Figures press the relevant string.

png ps ep For example, press “pdf”.

Download Data

| download ey This button is just for text data download. See
the following page.

200.0

Please pay attention to this note!
It is a bit complicated and confusing to
use these buttons. 0.0

G. Shen (2011) + H. Shen (2011 [ J. M. Lattimer (1991) .
lH. Shen (1998) J. M. Lattimer (1991 : M. Hempell(2010)

HoShen Pt de e M i 5T -

0.0 0.0 00 J ; 0.0

RhoB
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# 1) cgisess_Sbeb92ac51fcc27850ac923a55c5ed26.tar EMI - [¥9vn-R

RDIPANERTS ELTVWET: v ) (B o] (%] (=)
‘ cgisess_Sbeb92ac51fcc27850ac923a55c5ed26.tar

72P7CILORE: tar P—h4 7

7 74 JLDEHHT: hup:/ /asphtl.ph.noda.tus.ac.jp #| cgisess_Sbeb92acs...55¢5ed26_E0001.dat
cgisess_Sbeb92ac5...55¢5ed26_E0002.dat

cgisess_Sheb92ac5...55¢5ed26_E00Q03.dat

| @] cgisess_Sbeb9 ™ I )
® open files? ' Archive Utility (7 )L k) 1§ Cgisess. S beb A UG Dowiawdymege/coses. Sbeb9zecs ec2TBSOSEASSCS

STEP-3)

CD77ANEEDESICBRETEIHIRATILEZ W

cgisess_Sbeb9 £ el tad RISV EY DT v LY VRSN vl P
cgisess_Sbebcgisess_sbebd2acs1fc

cgisess_Sbeb9 ' # Reference : GShenFSUgold2.1

cgisess_Sbheb9 #XY

. 1e-08-8.72008

1.05926e-08 -8.72022

1.12202e-08 -8.72039

1 1.18851e-08 -8.72057|

YLow: - ' 1.25893e-08 -8.72077

&

1

1

1

?
7 save files? STEP-2)

T SHZOBHD 7 7 LIZERICHET S

STEP-4)

(FvvelL) € 0K )

|. M. Lattimer (1991) ¥ or < />xuppe! .33353e-08 -8.72098
J. M. Lattimer (1991) 41254e-08 -8.72119
J. M. Lattimer (1991) .49624e-08 -8.72141
MalempeA2 0 1.5849¢-08 -8.72165
31 1.77828e-08 -8.72215
Download Data 1.995278‘08 ‘8.72269
N 6 2.1135e-08 -8.72298
STEP-1) - (I ) 7| 2.23873e-08 -8.72328

% 2.37138e-08 -8.72358
To download data with text format, then press “download” button, then the 9 2511896-08 -8.7239

same message as before will appear again. 2 2 660736-08 -8.72423
If you choose “save” option, “image” directory will be made 21 2 .818390-08 -8.72457
and you can find plotted data “#.dat” and gnuplot script file “#.plt” in there. 22 2 985396-08 -8.72491
The data are listed as shown in the right panel. “ 3.162296-08 -8.72527

¥ Color Figures
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Report on Current Situation

All our entries are data at [=0[MeV] and those of symmetric and/or pure

neutron matter to focus on the most basic features of hadronic matter and to
show differences in their behavior of each models.

The ltems of Entry list

Theo. Entries 24 in total, |5 registered from EOS tables 20
(11 of 24 data read only, not registered yet)# &% .«
Z

?J‘\
Expr. Entries 4 in total (4 of 4 data read only, not registered yet) 20
Obs. Entry | in total (| of | data read only, not registered yet)

Feedback from users and Improvement

We need your suggestions on “Which quantities should be compiled
to elucidate THE EOS?” etc.

e.g.)Requirement to put data label with used interaction.
To improve this point, we add an item on used interactions such as its strength,
interaction types. -->Model Query Function ....sorry, not yet equipped!
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Treatment of Data

Tabulated online data: re-arrange data format to EOSDB format

ex) units, definition of quantities.
: STEP-IV
Data read by using graph read system (GSYS, IAEA):

i+ Digitized by GSYS2.4.1

# Date = 18.Jul.2012, 10:45:32

# Number of data = 41

# setxrange[0.0, 0.3]

# setyrange[-20.0, 40.0]

$ MD5Fig : b28ac4ad291b439f4695898ab77ed3ba

# Axis_X : 3fc0df0a0813cd743fe0fd08e5500fd13fe1c4

# Axis_Y : 3fcOce5d0514b6ea3fe983759f2298373fc0q
. . # X y

7.572E-03 -8.499E-01
STEP_||| 1.478E-02 -2.161E+00

/ 2.200E-02 -3.690E+00

Output the grici information to
a humerical data file,
then fit its format to EOSDB

TR e 288 - ?-¥-~
Put grids at equal interval by hand!
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During data compilation, we should be careful in their treatment.
The most troublesome is unit arrangement.

Second problem is how fo obtain numerical data.
In our database, we started edit with fabulated open sources.
the open data tables are only the tip of an iceberg.

Tabulated Data
® Good...Easy to handle and no change in significant digit
® NG ..Tabulated EoS is made only by researchers with astrophysical interests

The most of Nuclear physicists feel no need to calculate
large data grids to construct a table.

Data taken from Figs.

® Good...We can obtain any sort of data,
i.e. one point data and shaded area data as well as lined data.

® NG ..Graph-read system Gsys often misreads the data grid
when lines are gathering and complicated.

Work by hand causes artificial errors. Difficult to keep data reliability
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Summary and Call for Benchmark of EOSs

From the end of the last autumn, we began to construct a database
for nuclear EoS and its web platform EOSDB as an application of our successful database SAGA.
Now its beta-version are partially open, although further betterment is necessary.
You can compare various EoS data with the others as well as yours on our website
and a plotted figure can be saved as a numerical data file.
Our system is very powerful when you want to know which factor is how effective
by data mining. In order to optimise the use of EOSDB, we ask your help for benchmark
by data provision in the same format as follows;

(" P
| . Thermodynamical data set (psg, T,Y, E/B, P) for Y=0.5 (symmetric hadronic matter or nucleus)

and the same data set for Y.=0.0 (pure neutron matter) at/around T=0.
2. Saturation energy and density,
3. Symmetric energies data set (psg, T, Esym, L, K), where Esy;m means symmetric energy a4 or
“E/Blyc=0 - E/B|yc=05" and L is slope of Esym, dEsym/dpe, K is incompressibility.
4. Model and Interaction
_ - High reliability circumstance of your model, e.g., baryon density ps<2po
* No need to calculate various pg but data for as many pg as possible within your model.

JClEULEREDT—YRITTHRS, RUYFN—TJV T ERE5EERRPHRATIANSESZ
ERZYERDFTE LT, BREBOREZ LRI Z2ADRVDTIE, | |




