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Milky Way Local Group
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Formation and Evolution of Galaxies
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HST Observations of Carina dSph
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Photometric data kindly provided by Giuseppe Bono



Color-Magnitude Digram (CMD) of Carina dSph
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tip of red giant branch!
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Result |

Star Formation History of Carina
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Isochrone fitting helps to:

westimate distance to galaxies

wcompare abundances and ages with observations



We are herel!

- SAGA (Stellar Abundances for Galactic
Archaeology) Database
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SAGA Database (Stellar Abundances for Galactic Archaeology)

Suda et al. (2008, PASJ, 60, 1159-1171)

—> http:/ /sagadatabase.jp

Suda et al. (2011, MN, 60, 1159-1171)

Yamada et al (2013, MN, 436, 1362-1380)
)
)

BFHREEE(A) “FHRPEADIBE DR & FHRAEESE DRZR” (2003~2005

BHABEE(S) “FHIRPEADEBEZE DK & FEFHREL DR (2006~2011

BAESF(B) “FHERAMERTZDILODT —IN—DHESEE” (2007~2008)

BHABEE(S) “FHONERED SIRURTEAHECHE T DEEEIL EMERER (2011~2016)
MRBRLFREE “RIZEFZDICODEBRZET —FIN—R” (2014~2014
MRBRLAFRREE “RIZEZDICOHDEBRZET —FN—R” (2015~2017)

v Collection of observed data

w
i~

« Papers including stars with [Fe/H]<-2.5
and some metal-rich disk stars

v Compilation of stellar parameters,

derived abundance data, etc.
« Data Registration System

» Use of compiled data
« Search and Plot

Number

DATA SAMPLE as of Aug., 201

- O

Papers: 241 (covering 2000-2011)
Stars: 9269 (4491 unigue stars)
Data:

[X/H]: 84,134
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Position data.: 1,522

60 -50 40 -30 -20 -10 00 1.0

[Fe/H]


http://sagadatabase.jp
http://sagadatabase.jp
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Recent changes Media Manager Sitemap

Trace: - start

start

SAGA -Stellar Abundances for Galactic Archeology Database-

This site is public since 24th of June, 2008 (go to & UK mirror site)
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i @Important change!!! The definition of "CEMP" and 'Cnch" changed from [C/Fe] >= 0.5 to [C/Fe] >= 0, 7 ®
= Previous Versions - Last update on Oct. 31, 2010
% SAGA viewer — easy comparison between stars, new release on Nov. 2, 2010(0) r===-ccmmccccccaaaaaa. i

« Readme-Important notes when using the SAGA database : : How to search the data :
* Information and News on update history (Database covers the paper published by Dec- 20fy === =-=-------

= Update history of the database =~ §-""""="-=oms=sss-s--
« Update history of the data retrieval system ._IEI?‘_N_S_ ?'_"_d_ Er_‘fqrfq??f)p_-
Tutorial-Tutorial for the data retrieval system

W » @listofpapers + . T
| 1
| | SLatof oo 1LITKS to the data of papers and objects
» FeedBacks-Please give us any questions, comments, and suggestions on data and database - not created yet &

Links—Links to related institute

I SAGA Papers

1 : Please cite the following paper if you think that the SAGA database is helpful in writing your paper.

Hi | "The Stellar Abundances for Galactic Archeology (SAGA) Database — Compilation of the Characteristics of Known
11 Extremely Metal-Poor Stars"

T. Suda, Y. Katsuta, S. Yamada, T. Suwa, C. Ishizuka, Y. Komiya, K. Sorai, M. Aikawa, and M. Y. Fujimoto, PASJ, 2008, vol.60, 1159-1171

- e ea e T

The paper is available at % PASJ web site for free until the end of 2008 (probably still now).

i
:
[ |
i
i
H
i
=

= “The Stellar Abundances for Galactic Archaeology (SAGA) Database |l - Implications for Mixing and Nucleosynthesis in Extremely
Metal-Poor Stars and Chemical Enrichment of the Galaxy”

= T. Suda, S. Yamada, Y. Katsuta, Y. Komiya, C. Ishizuka, W. Acki, and M. Y. Fujimoto, accepted by MNRAS on Oct. 28, 2010,
@ arXiv:1010.6272.

= Five sets of database to produce figures in the paper are available here.




Data Retrieval System for SAGA Database

* not working

DATA SEARCH AND PLOT

Last update of database: 2010-03-16 18:01:16

** Other options do not work.
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Display / Page [10 &
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Search Result

SAGA SEARCH RESULT

Atmospheric parameters
adopted for each object and
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BPS CS22892-052: found in 18 paper(s).

Labels:

QUICK PREVIEW OF DATA

/C.Sneden et al.(2003)/ /R.Cayrel et al.(2004)/ /S.Honda et al.(2004)/ /N.Christlieb et al.(2004)/ /M.Spite et al.(2005)/ /A.McWilliam

et al.(1995)/ /A.McWilliam et al.(1995)/ /J.E.Norris et al.(1997)/ /G.W.Preston and C. Sneden(2001)/ /P.S.Barklem et al.(2005)/

/C.Sneden et al.(2000)/ /W.Aoki et al.(2003)/ /J.J.Cowan et al.(2005)/ /S.Honda et al.(2004)/ /M.Spite et al.(2006)/

/S.M.Andrievsky et al.(2007)/ /J.A.Johnson et al.(2007)/ /D.K.Lai et al.(2007)/

Find this object in SIMBAD
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Abundance distribution of this object
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Stellar atmosphere parameters

Chemical Abundances

Element Nline [X/H] [X/Fe] log-e

Lil
CH
CN
Ol
Na |
Mg |
All
Qi

-1.01+-0.30 2.09+-0.30 +0.15+-0.30
-2.22+-0.10 +0.88+-0.10 +6.30+-0.10
-2.09+-0.20 +1.01+-0.20 +5.83+-0.20
-2.38+-0.15 +0.72+-0.15 +6.45+-0.15
-3.29+-0.19 -0.19+-0.19 +3.04+-0.19
-2.87+-0.08 +0.30+-0.08 +4.78+-0.08

-3.68+-0.15 -0.58+-0.15 +2.79+-0.15
D 77A.N18 2N AL N 18 A Q1N 18

: Data presented in

the paper

: Data converted with the solar abundance from Grevesse et al.

(1996)

Abundance data

and information on photometry,
observing log, and binarity




Astronomical Herald, to be published this month
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SAGA Database Extension to Stars in dSph

~20 dwarf spheroidal galaxies

A O S P A S AP AL, 1.5 ' AL L2 TE
| Data registeredas of Aug. 2015) | vl
| # of papers: 57 (1998-2013)241 i M rac
# of objects: 5925(5785) T T
§ # of data: 9269(4491) = Y ALy
£ [ E i Sculptor
[X/H): 18,992 84134 Gjjactic | b S
3.9 2039 stars | 05 | Al i
1522 }
-1.0 ! L ol BT ! .
-4.0 -3.0 2.0 -1.0 0.0 1.0
[Fe/H]

cf) ~3,500 stars for Galactic stars



Distance Distribution of dSph (M=0.8 M)
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v<¢ Distance is a function of V, log g, Tef, and M.

v stellar mass is assumed to be constant (0.8M®).
v Distance can be estimated photometrically.

v¢ Isochrone fitting on the CMD.




Comparisons on the CMD

4.0 T T |
BOOTES  + M [ / ]__
CANESVENATICI  * 08 Op Fe H e 2
Carina © o]
3.5((OMABERENICES 55 spla -
DRACO 4 o LY
FORNAX o P8 e S .
HERCULES =
30 LEOI A 8
LEOIl v $1MiLG
) SAGITTARIUS  « SR £ o8 E
© i SCULPTOR b v ,v:f" = ;.j *
a2 SEXTANS o RN el B b g T
= URSAMAJORII @ v.0 G08 JMe' T 2o *
o URSAMINOR x © X o O35 B0 ol
E 20 L { * *)K** ,-;_: B -“A‘;:n' 4 o O¢8M®, [Fe/l:-l]z-] a22
= | xx *;’" B o x D N
X /o ." v
15 © off o M5 * ]
S Fodlad %o o
T -““"--""': bl
10 o P 4 Qe° 1 g
©e #° o0 0°
C oo ©
i log M x 2log|d + log g
0.5 | | | |
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Star formation history can be derived from the

mass distribution by fixed distances and log g.

v¢ reasonable agreement with 0.8M@® evolutionary tracks.
v consistent between model and observation on the CMD
v¢ problems in the estimates of distance or log g7
v¢ |1 dex difference in log g still gives insignificant change of
derived abundances.



Star Formation History in dSph at Const. Distance

00 ——————m———————oe
Draco Canes Venatici Leol
correction factor for 3.81 7.54
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wMass (lifetime) distribution at fixed distances.
wDistances at set at constant so that the maximum lifetime is 14 Gyr.
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SFH of dSph (Comparisons on the CMD)

Cumulative Star Formation History

R .y
"y "'
,,,,,,,,,, T e

V-

winconsistent with simple stellar population for Draco and Sculptor

Tolstoy+09

12 9 6 3 O
Lookback time [Gyr]

- )
Scuiptor-1

2N 6B 0

Weisz+14



Comparisons on CMD at Const. Mass and Distance
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wcorrected log g with constant mass and distance
wnot valid for galaxies with complex SFH (CVn, Leo I, Leo ll).
w|s corrected values of log g consistent with isochrone fitting?



Summary

- Star formation history (SFH) of dwarf spheroidal galaxies
(dSph) are explored using the Color-Magnitude Diagram.

. comparisons of isochrones with photometric data.
- There is a problem in distance estimate in the SAGA database

for dSph.

- Data with fixed mass and surface gravity (luminosity) gives a
arge scatter in the distance within the same galaxies.

- SFHs derived from spectroscopic RGB data are inconsistent

with those with those from photometric CMD data.

- surface gravity is underestimated in most of galaxies.

- SFHs should be checked again with the corrected surface
gravity.




