Ooddodoooddon
-00do0oooooooooooooooo-
Construction of the Database System of
Astronomical Observation
- compilation and utilization of data obtained from the
observations and analyses of metal-poor stars -
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Abstract

The project of constructing the database of astronomical observations has started
since 2003. This project is motivated by the nuclear database mainly by the nuclear
theory group in Hokkaido University. Although there are many data center for the
observations of astronomical research in the world, it is worth giving an eye to the
field of stellar abundance analyses which have made rapid progresses in the number
of observations as well as in the accuracy. In particular, the surface element abun-
dances of metal-poor stars, which are known as ancient stars in the universe, have
revealed the anomalous feature compared with the solar ones owing to the recent
observations with the current generations of 8 m-class telescopes.

Since we have developed the search and plot system for nuclear database during
this year, we get a chance to apply this skill to the other fields. That is why we
focused on the recent progresses in the observation of stars. Differently from the data
accumulated by the experiments of nuclear reactions, no data have been taken from
the literature but from the observational device without any analyses. Therefore, it
is not easy for us to get reduced, and analized data by the authors of the papers,
while spectral and bibliographical data are available by many database systems.
Needless to say, the abundances of metal-poor stars are important to understand
the circumstance and the evolution of the early universe as well as their origin. In
our project, we focus on the properties of each star observed to date which includes
the strength of the absorption by atom, the derived model of stellar atmosphere,
the derived abundances of each element, and so on.

In this report, we review the history of the database in the field of astronomy,
the current plan and status of the project, and the future prospects of the system
produced by our project.

1 OJo0booguooboooooobood

ooboobooobbbooooobbooobobobboobobooooobobb
oboooboooobobboboboboooobooobbbbobbooooo
oboooobobboboobobobooobobbboooboboboobooon

-12-



gbgobouobboobbbbobbobbboobooguboooobobobon
goouobbdggbuogooguoooboboouooouooooooooooon
gbogbboogboboobbobboboboooboooobuabbbbobbbon
gboogdgbbodbooobobabbogbbobobbbooooobbogbao
gobobdobobbbobbuobbbbobbobbobbobooogooobbobobo
gbobbooobbboobbbuooouoobobooobobobogobobon

gbhoooggbbboogbbbouag sobboooooooobbooboboood
obogoimsobubogooboooboooooboobooboobooooobo
gbogboooobgbogosotbobuobbuoooboobooobooobbbood
gooboodbooobooob2020b00boobob 200000b0bO0OnDO
gbobooogoooobgd

gbobogbobobobogobogbobobooooobooobbbobooboaon
gobogduougouabbooobuboubogbobboobbooboodoboo
gbogbobogoobobobbbobobbooboobbobboobobooboon
godbbbbobibobuooouodgbbooouobuooobbboooaoboab
gbbogbdodoodggboobouoboooouoobbodbooooobobood
guodbbodboobobooboobobbbbuooabobbobbbooobbobn
gooboooobgboobbooboboooobo

gbouobuodgbggbogbbooboboobobbboboobboooboobao
gbodbobobbodoooguoooboboobboooboboooobobbob
gbgbobobodogbdobuooboodbooooooooooboooboobobobbon
gobbuodbdoodgooooboobouoboooouooooobooboboon
gboggbboobobodguobogboobboobobbooooooboobogn
gbobbbodobbooboobbuobbbbbboboobboduooouboao
gbobgobboboodobbooooboobboboboobbboobobbooob o
gbbogobouogooobbobbboobobobbboobobobobooobobab
guoboboboogg

2 uouboduogut

gogobobobbgbobbbobbbdobuoooooobooboubboobbo
gbodogbbooboobboooobobouooobobooboboooobooobo
gboggobogbboogouoobouooboobbbboobbobboooobob
000000 webO OO (http://cdsweb.u-strasbg.fr/astroweb.html) 0 0 0 0 0 OO 3000

-13-



oboodgoob2040 4000 @obooobooboooooboboboboooo
gon

e 10D OOOOODODO (http://cdsweb.u-strasbg.fr/)
OO0000O00b0Db0b0O0o0b00bO0obobobDOooboUnJavaservlet D OOO
gogbboobobboooobuoooobbooubuooooboboobob
gogbobbdouooboobbbobbbdoooboon

e NASA ADS(http://adswww.harvard.edu/, http://ads.nac.ac.jp/ : 000000
ooooo)
OO0000oDoOo0obobooboboooboooooboobooooog weboo o
gogboobbbbooobboooobuobououobobbouoon

e 000D DOOODOOOO (IPAC)(http://www.ipac.caltech.edu/)
OO00000boooooboobooooddwebhO0ooooooooooooOO
goooooogbooboooobooobodo

e J000DDOOODODOODODODO (ADACNAO)(http://dbc.nao.ac.jp/)
gbgbuoodgobbououbbuoooooooboubbbn

3 Udogoogood

3.1 0J0oooobgogon

gboogbboobogbobobobboboboobobobobooobnobbobbbaob
gbgugoboogooobbobobboooobboboobbboobboooon
OOobooobobobo0bboboooboboboboobboboboobono Weboooo o
gogbooogbboobooagbbobboboboubbobbuoboobooooobn
goobobbooogobobuoooobbobobobbbooooouoobboon
ggbogogggg

3.2 U000

oboboboboobobboooobooooboobobboobobbbDbon
godbouogboboboooboobobbbobbooodooooboobbbobouoou
Oob00o0booobooooobobobooobbobobooobobobbob EXchange
FORmat(EXFOR) OO O OOOOOOOOO0ODOOO0OOOOOOODOOOOOODO
ooobogoooboobooobobobobooobooobooooooboobo
00000000 Nuclear Reaction Data Format(NRDF) 0 0O OO0OO0OO0OO0OO0OOOO
00 Japanese Evaluated Nuclear Data Library(JENDL) O 0O O

-14 -



OO00obOO0obO0O0ooooEXrorROODOOOOOODOODOOOODODOOODOOD
OONRDF OOOODOODOOOOOOODLOOOOOOJENDLOOOODOOODODOO
gobbbodbbbobdbboboooooobbbbuoobboobboobboab
gboboboobbobooouooboogobooboboboooboobboooon
gogodgbogdano

000000000000 000000O00000O0000000oOoooOO0O0g (JVo:
Japanese Virtual Observatory) 00 000 0000000000000

3.3 Uduuobuuoooobon

gpooobobobooogoboboboooooboboooobbobbobooobooo o
goddboddbboooouobobbobobbbobbboooouobobboo
000000000000 0oooboooDbDOo MySQuODOoOoboooooDbooMySQL
0000000000O00000 Relational Database Management System (RDBMS) O
O0000ooobbbOooobo RDBMSOOOODOODDODDOOOOOOoDooooooo
godoobodobobooboboooouboobooubobbobboboooboo
gugtdooubdgoooboooobbobbooonbobooobbbboooon
gobooboobbooobobtbobdodooooboooooobooboooouoo
gobooooooogo

3.4 UOU0Uooooogd

O000O00obo0obooOoo MySQLOODOOOoOoDODOOoooobDooObobOOooDOo
goodbooooobboboboobboboooboobobbobbbooono
goboobbtooooooboooboobbobbboooboobobooboboobbon
gobdogbbooabobbboooo

gobboobobobdgboobbobuob3gibuooooooobuoooooan
goooooobbobbbbobboboooooooooooboooobbobn
O0000000000000000 HIPPARCOSOOOODOODOODOOOOODOODO
godbbooooouoobooboboooooon

OO00000D000D000ODO0DO0O0000000000 EXFORONRDFOJENDL O
0000000000000 DO0DO0DO0000O00ODODOO000O000O000ODO0ODO0O00n
O00000000000000D00O0DO0D000DODO0DbO00O0D0O00 MySQLOODO
OO000000000000 PerlO JavascrippO OO OOOOO Gnuplot 0OOOOO

-15-



gbggbobogobudgbboouoooooobbobooobbbobbooboo
gbogobogubboobbuobbuobuobuoobboooogoboobobobboon
gbboboboooodaooodad

4 OJO00OO0O0OO0OO

gbooboboobobboboooooon

4.1 0O0OO0O0OO0OOOO0O

oooboooboooobooboooooobbob ecsvoooooooobobooo
MySQLOOODODOOOODOoooDoOOooOOooooboboooboooooobobboooo
OO0000b0O0o0 EXrOROODOOOODOODODOOODOOOODODOOODOOOO
gbgoboobobbbbbbobbuobbbbooobbbboobbobbobn
gbogbobobooooo

e Format Editor version 1.0
cGlbboobobddddddoooobd0o0oDoooobooooOobOoDOoOoOoOon
000000000000 oO0000ooOo0ooooooooooOo0OoooDoa
000000000000 0000bDO00D0 EXFOROOOOODDOOOOODODO
00000000 0000oboOoOooOooOoOoo esvooooooooooooo
0000000000 o0o0oooO

-16 -



O 1: Format Editor version 1.0 D000 OD0DO0O0OOOOOO0OOOO0OOOOODODOO
guobbouoguogoggboobbuoobbuoouoouooooobuoobooabb
O0000000000000000000 ("submit”"0 00 )0”convert” 000000
0000000000 EXFOROOODOOOOODOOOOOOOOODOODOOODO
god

() HENDEL I - Ne iy I [=] ]
b I3
] [ % HENDELT 1 =
Entry Number |s0004 Subentry Number [1 m
Input
STELLAR ARCHAEOLOGY: A KECK PILOT PROGRAM CN EXTREMELY
it METAL-FOOR $TARS FROM THE HAMBURG/ESC SURVEY. II. ABUNDANCE
e Namarvsts
# of Authors(institutes) -5 ->  submit
Author Affiliation |Institute  |More
1: [1.G.COHEN i pusacr  |[Palomar Observatory
2: [NGHRETLEEE (|2 paERHSW [
13: [T BEERS 3 [iUSAMS U ([Department of Physics and fstronamy
4 [RGRATTON 4 errviua |[[Osservatorio Astronomico di Padava
5: [ecarRRETTA | [[4 [
" | [ Journal =] [The Astronomical Journal =]
oumnal
Wolurme : fiza  Page: 470 Year: [2002
convert
Input2
ID ICODE COMMENT
EC KT Resolution : ssoo0
Facility =
E E50-DANIS [DFOSG is used Resolution : [
T submit |
PALOMAR Resolution : |
Detector
g of Elements: o ->  submit
log g is determined from the Y2 isochrone for stars that are 14
1 Jeravtry ISOCHRONI lyr old with Z=1.0e-5 eguivalent to [Fe/H]=-3.3 dex.
2
A —
I H & & g [=7 EEe |
&) HENDEL I -1ol x|
T
"2 [ % HENDEL T | ]
Input 3
II1I__E__—_——————wwwww==sxsEH6::mm-:::::D::mmhhhhw——w,,sw,"
Data taken from Table 2, p472 and
STATUS Data received by center in tabular form ¥| ||taple 5, pa76 in reference
Cbject HE2133-1426 Stellar Type I
Binary Period
Right Ascension  |21hew3gmin07.2sec based on J2000.0 [Daclination |--14dee1 2amn36asee based on J2000.0
Exposure Time  [osn0sec
SN 108 ot 4625 A

Reddening E(B-V) [n.052

Vi BY: [ us:. VA= -
Photometry JH H-K JK VK
| Wi
Stellar Parameters [J/igl_ Iog g =il &
e of Elernents ' o ->  submit
1 — ——
2 ——
C R — (— i
[ of HeadingT:[6 > submit
HEADING 1 Unit 1
1: Flux by V band = Magn itude 3|
2: Relative fhix U-B = Magnitude =l
3: Felative fhix B = Maenitude =l
4: Flux by J band = Maenitude 3|
5: Fluxt by K band = Kelvin =

e of Heading2:[F - submit
SR A & A= e /|

-17-



U L. gdbboodgboboboodgodgoobodbioobddodgbboo

g

g

googoo

goodon
gbooboooood
gogboboooooobboobobbboo

goobooon

goon
ggbobooogoooooodgd

googoo

000
0000000000
0000

00000

0000000

S/NO

00000

0ooo (V,BV, V-KOO)
0000000

nfulafuln

- 18-



U2ggbbbugdgbuouogubodoooobonodooga

~=1Bix]
o T
4‘;][ 3 httpi//astrod sciho. 0/output1 084796505 | =
ENTRY A0004 20040517 4000400000001
SUBENT A0004007 20040617 4000400100001
BIB 7 16 4000400100002
TITLE STELLAR ARCHAEOLOGY: 4 KECK PILOT PROGRAM OW EXTREMELY A000400100003
METAL-POOR STARS FROM THE HAMBURG/ESO SURVEY. 1I. 4000400100004
ABUNDANCE ANALYSIS 4000400100005
AUTHOR (J.G.COHEN' 1" ,N.CHRISTLIEB 2", T.C.BEERS'S ", 4000400100008
R.GRATTON’4” ,E.CARRETTA’4") 4000400100007
INSTITUTE  (2USACIT’ 17, 2GERHSH’ 2, TUSAMSU’ 3™, 21TYINA'47) 4000400100008
"1'Palomar Observatory 4000400100008
"3’ Department of Physics and Astronomy 4000400100010
"4’ Oszervatorio Astroromico di Padova 4000400100011
REFERENCE  (J, AJ,124,470,2002) 4000400100012
FACILITY  (KECKI)Resolution R = 45000 4000400100013
(ES0-DANISH)DFOSC is used. 4000400100014
(PALOMER ) 4000400100015

GRAYITY (ISOCHROME) log & is determined from the Y2 isochrone 000400100016
for stars that are 14 Gyr old with Z=1.0e-5 AO00400100017

eauivalent to [Fe/H1=-3.3 dex. 4000400100018
ENDBIB 18 0 4000400100019
NODAT INFO 0 ] 4000400100020
NODATA 0 ] 4000400100021
ENDSUBENT 20 0 4000400199999

42 O0O0O0OOOOOO

oob0o Xooyoooooobooooobboooboooooboboooooo
oboooooooobooooobooobooocsvooooonpoooooooobooobooo
19960 ~20030 0000000000000 00O0O00O0O00O0O0O0O1I0WO000000000
gbbooooboobobboooboboobobobbobboboboboobooooobn
OOoOOooooooooooobobo0obOooooooobDOodGoupletddoogooon
guggboobobbbooobobbuobbbobbbobboboooobbooooo
gobbobbobooooobobbbbbobbbbiooobuobbbbOobibd png,
ps,eps, pdf 0000000000000 ODOODOOOOOO0OO0OOOOOoOooobDOoo
goobogbobobbooboobo

e Search and Plot version 1.0
O0d00ddooooooooooooooooXxogoyouoooooooooooo
PerlOODOOO GnuplotOOOOOOOOO

e Search and Plot version 2.0
verl,OOOOOOOODOOOODO MySQLOOOOOOOOMySQLOOOODOO
000000 verl.0OOOOOOOOOOOO PerlOOOOOOOOOODOODOOOO

e Search and Plot version 3.0, 3.1
ver2.00 0000000000000 ver200000000

-19-



02 0000000 (ver3.1)D000000 MySQLOOOODOOOOOOODOOOO

ggd

00

HEN

goood

vooooooo
(B-V)DODODOO
(V-R) 0000000

ooobogg

gogd

gooo
goooooogno
gboooogd

goooooon

[C/Fe] : 000000000000

[

[

[

[

[
[Fell/H] : 0000000000
[Nil/Fe]
[

[

[

[

-20 -



O 3: Search and Plot version 3.1 OO0 OO OOOOO0OO0OOOCCOCOOOOOUOOO
O7search’0 00000 00O0O000O0OOO0O0OOOOOOOOOO

=10l x|

[

i[ % Search and Plat system | ]
Search and Plot ver. 3.1

Search
Query
Search options
Plot Display / Page (10 =
X aas [Fe/H) |
Y axds [G/Fel |
Object
Element
Author
Article Al =]
Year AL v
search
Plot
Te [ Input Data
Xlabellk X @ Linear © Logscale
Yiabel M Y @ Linear © Logscale
KEY A Range
CleftTop  © RightTop Low e High:f
Y Range

© Left Bottorn © Right Bottorm

Low [+ High: |

© No Key
plot reset
== |
= =[]
S Search and Plot system (%]

Search and Plot ver. 3.1

Number of Hits : 65

Search

i
# Object Reference
00001 |HD2796  JA McWilliarmzet al. 1995
DO00Z|HD4306  |A McWilliam:et al. 1995
00002 |HDS426  |[A McWilliam:et al 1995
00004|HDE268  JA McWilliam:et al. 1995
DO00SIHD 13979 [JA McWilliam:et al. 1995
ID000G|HD 126587 |A McWilliam:et al. 1995
100007 |HD 128279 |A McWilliam et al 1985
ID000&|HD178443 |A McWilliamzet al 1995
000G IHD 186478 ||A McWilliam:et al. 1995
00010|HD200654 A McWilliarm:et al. 1995

plot | reset |page:1/7

next

EEEEEEEEEER

Plot

L T Input Data
HKLabellFermn | X ®Linear © Logscale
Y Label ook Y. @ Linear © Logscale

KEY X Range

Lo [+ High: |
Y Range

Lo [+ Hiah - b

C Left Top @ Right Top
€ Left Bottorn € Right Battom

f
B
N

10

-21 -



O 4 0000000000000 00000DOO0DO0O0O00O00O00O0O0O0O0O0O0O0O0O0OO0
O000 Gunuplot DO O OO OoOooon

Search a3
inages/133. _eepeL.dat |
inages/133, _60602,dat
L inages/133. 80003 .dat
Plot e.2 inages/133, Z08004,dat
8’ inages/133, 88885, dat
inages/133. _eeee6.dat
8.1 - inages/133. 88887 .dat.
inages/133. _on0es.dat /A
inages/133. 00803, dat
e r inages/133, -88018,dat v il
-8.1
- *
s
£ a2 -
-
-8.3
-a.4 e
-8.5 -
]
-8.6 [
-0.7 o L
=3 =-2.9 =-2.8 -2.7 =2,6 -2.5 -2.4 -2.3 -2,2 =2,1 -2
IFe/nl prig ps eps pdf
Show Legend  Size Type Style Delete
1 ¥ Jooom [e =[t =][eoints =] T
2. ¥ [ooooz [e =l = fecints = T
3. ¥ [oooos [2 =lfa =[points =] T
4 ¥ [ooons [2 =l[+ =][points =] T
§ 2l T | PR | P P B Wi § b
== Ee |
(=]
[ T
% Search and Flot system | =

Query
=8,5
Search i+
=8.6
Plot . ]
-3 -2.9 -2.8 -2.7 -2.6 -2.5 -2.4 -2.3 -2.2 =2.1 e
[Fe/HI png ps eps pdf
Show Legend  Size Type Style Delete
1: ¥ Joooat [ =l 2 [wints =] T
2. ¥ [ooooz [e =z =l[points =] T
3: ¥ Joooos [e =l Z[peis = O
4 I [oooos [2 =+ =[poits =] T
5: M foooos [e =5 =l [eoints =] T
8:  Jooos [o=l[6 =l[points =] T
I: W oot [e =7 =[poits =] T |
8: F Joooe [ =l[a Zl[poits =] &
9. ™ [oooos [2=[s =[pois =] T
10: M ooote [z x[10 2l feeints =] T
Title  [Garbon Enhancement | Input Data
| Y — X & Linear € Logscale
¥iabel e " & Linear  Logscale =
KEY X Range
CLleftTop  © RightTop Low ,m High:Fz
ange
:;iftKE:zfttom © Right Bottorm s o o o
_piot | resst
DA & B|=7 =

11

-02-



5 Uobuoboonn

Doooboobobooobobooobooobooobooooooboobobo
oobobooooogoobobobooboboooobbooboobboobooobbobobboo
goobobgobboobooouobobobobobbooooobobooobbo
OO00DoO0oooooonD WebOODOGOOooOOOooobooobOoooooooobooo
goboooboboboboboobooobuoboooooooobbooooboob
gobboooobbbooobobobboooboboooobobboooboboobog
goobboobboboobooooobobbobooboboobob

goboobooobboobbbooooooboboooobboboo

e OO 0ODLDOUOOLODLDOODLDDLDOODLODLDOLODLODLOOOODLOOO
goboobooboobobooboboooobbooobboooboooobbo
gbobooobooodgdgn -sprocessU U -O0000OODOOOOOOOODOO
gogbbboboobobbotooobbbobooooo

e JO00J00DUOODODOUODODODODOODDDOODODODOOJVOODDOODDODO
godbdobougobobobobboboogoboon

e 0OUUDODODOOOODDLDLODLDDOLOLODUODLODUODLODLDODODOOO
goobbooobobbooobobobbobobooobooobooooooooon
gobboobouooobbbooobboobuoobooubobbonoobbodo
gobbooobbbdooooooobooboobboboooobbooobo
gobbboooboob

e OO0 DLDOOOUDDOOUOOODLOUOOUODLDOOUOObOOODLDOO
gbhbboodobobooobouoobobouoooboooooooboobbooa
gbbooobbboooobugoobuoooobuooobboooobaoo
gboobbobdbobooobbooooobooobbooooobobon
gboobobogbbbboooobbboodo

12

-23.-





