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¢ Why IC1613?: Low Metallicity
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APPLICATION FOR OBSERVING TIME PERIOD: 80A

Important Notice:

By submitting this propasal, the PT takes full responsibility for the content of the proposal, in particular with regard to the
names of Cols and the agreement to act according to the ESO policy and regulations, should observing time be granted

1. Title Category D4

Massive Stars in Low Metallicity Environments: 1C 1613

2. Abstract

We propose to obtain VET-VIMOS spectra of abo it 60 blue massive stars 111 the low metallicity galaxy IC 1613.
These spectra, secured at R~2100 and S /N~100, will constitute a unique sample to study massive stars in a very
low metallicity environment, comparable to what we may expect in many extragalactic systems, particularly
in the early universe. Through the analysis of these spectra we will determine the dependence of stellar winds
with metallicity and test the predictions of the theory of radiatively driven winds and the evoluticnary models
of massive stars at metallicities never reached before for a large sample of objects. These predictions are of
outstanding importance for our understanding of the chemical evolution of galaxies and the physics of low
metallicity systems.

3. Run Period Instrumert Time Month Meoon | Seeing Sky Trans. QObs.Mode
A 80 VIMOS 159h oct e < 10" CLR s

B 20 VIMOS 17h oct 3 < 10" CLR s
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General strategy |

Photometry:
Blue Massive Star (BMS) candidate list

OB association catalogue

Low resolution spectroscopy:
Spectral classification and BMS confirmation

Medium-high resolution spectroscopy:
Quantitative spectral analysis with FASTWIND models:

Stellar parameters Abundances

M A ZO-78 WLR calibration Stellar evolution Chemical galactic evolution
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OB association catalogue

Th4m22s

“Friends of friends”

algorithm
Battinelli (1991)
Bastian et al. (2007)

198 associations
29 discarded

21 have more than
10 candidate BMSs

1h4m59s

1h4m4Qs

Garcia et al. (2009a), A&A 502, 1015

1h5m17s |

B O 22/SEPTIEMBRE/2009 2d12m59s 9d8m53s 2d4mABs 2d0MmA42s



OB association catalogue &

Population analysis:
Goal: mass and age of association members
Meynet et al. (1994) isochrones, 0.2Z0

Association 135 Association 135

16

+ Candidate lists:
LBV
RSG

Garcia et al. 2009b
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OB association catalogue
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Stellar catalogue, target selection

INT-WFC, UBVRI L .
34'x34°, 0.33"/px, seeing<0.8
PSF Photometry N
Astrometry - B x
stdv with 2MASS: e
0.2”7 at V=20 o —0.5+ % - i
Target _ x
selection: | o L e
=110 i | f;‘ Z \?JFE | 1
E i E{? X A and later
< | :
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VLT-VIMOS spectroscopy

Spectral classification
for about 60 OB-type stars

Configuration:

Multiobjet MOS
HR-Blue
HR-Orange

»
»

Spectral Direction
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Blue spectra ( of OB stars

1.8x10*
1410

F
Ll

early B, CNO

1.2x10*
1010t

8.0 108
B0

4I00 4400 4800 42300

1204
1004

B0

BOG
604G

404
00

IH“I;H“H“H

4300 4408 46850 4800

4008
R H

liliH
2500

2008
1504

4E00 4400 4800 4300

20048
1604

1604

1404

1204
1004

4300 4408 4550 4800



Red spectra (HR-Orange) of OB stars
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Blue spectra (HR-Blue)

of serendipitous objects

foreground ije:ct

cool object
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Preliminar spectral classification:

statistics
WR/ OBA | Emi. Cool Galaxies | TBD Total
LBV Line Objects
Q1 1 9 4 7 7/ 5 33
Q2 1 21 1 5 3 6 37
02 0 13 2 4 1 3 23
Q4 0 7 2 13 1 6 29
Total 2 50 9 29 12 20 122
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Luminous Blue Variable (LBV) candidate:
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LBVc in IC1613 is v39 g

Mantegazza et al. (2002, A&A 388, 861) classified V39 as a
W Vir starat 115 kpc

This would mean v39 is the farthest known Milky Way star,
calling into question the real extension of the Galactic halo.

P= 14.347 days; Balmer lines in emission
But strange lightcurve and atypical spectrum

JORNADA ESO, 22/SEPTIEMBRE/2009



LBVc in IC1613 is NOT a W Vir star

Time-independent

Lebre & Gillet, 1992, A&A 255, 221

Plus, the radial velocity matches that of the
other stars in the same masks

JORNADA ESO, 22/SEPTIEMBRE/2009



CONCLUSION ™

VIMOS is an excellent stellar machine for galaxies of
projected size 15'x15" or more

The pipeline fails to correctly find several objects in the
same slit at times. To secure extraction of faint objects, the
reduction must be manual.

In addition to spectral classification, we will be able to
provide stellar and wind parameters for the brightest
fargets.

Some of our results will provide constraints for evolutionary
models at low metallicity.

We have found a candidate LBV, V39.
Its analysis Is In progress.
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Desarrollo &

INTRODUCCION:

El papel de las estrellas masivas azules (EMAs) y sus vientos en el
Universo.

Vientos impulsados por radiacion.

El problema de los vientos débiles.
OBJETIVOS Y MUESTRA

Objetivo: explorar la hipotesis de juventud en Orion.

Espectros UV de 5 estrellas O y B.
METODO DE ANALISIS:

Estudio cuantitativo de espectros IUE

Red de modelos WM-Basic
RESULTADOS

WLR en Orion
CONCLUSIONES

JORNADA ESO, 22/SEPTIEMBRE/2009



EMASs: Motores del Universo

LMC N 63
CTIO Curtis Schmigt

Counts

300

L il L |

. a7 IC[] Si]VISi[[CIVﬁflII Al[lI. clin] i , Fell | Fell . Mgll |
IO nizacion 3000 4000 5000 6000 7000
Regiones Hll Wavelength (A
WIM Steidel et al. (2004)
Artesania

Burbujas y superburbujas
Vientos galacticos

Primeras estrellas
Reionizacion
Johnson (2008)
Progenitores de Supernovas de colapso de nuicleo (SNlblc,SNII) y de GRB-largos
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Searching OB Associations

(Batinelli 1991) .

Stars a, b belong to OB if:
OB1=a, OBN=b

and: PAY
D(OB,0B;,,)'s OBdist .

JORNADA ESO, 22/SEPTIEMBRE/2009

algorithm based on the e
Path Linkage Criterion DAY S
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Zoom into Hell 4686 for some O-stars

1.50x10% ' ' ' ] 8301 o9-Bo
garly B, CNO 1 L

1.45%104] 800 |

1.40x10*L 750F

1.35x10*} 700}
1.30x10% . . . 850 . .

4620 4640 4680 4680 4700 4620 4640 4680 4680 4700

3350F ' ' ' 1900

I300F :

- 8 1800 F

3050 :

3200 F ! 1700 §

3150 F g

: 1600 E

3100 F :

I050E . . : 1500E

4620 4540 4660 4630 4700 4620 4540 4660 4630 4700



B 140048
[

LBVc in IC1613- intermediate temperature
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LBVc in IC1613- intermediate temperature
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IC1613

Magellanic Irregular

m-M=24.27
(Dolphin et &

E(B-V)=0.02
(Lee et al. 188

Z=0.04-0.08Z0
(Talent et al§
Peimbert et |

Active
star Formation s
at NE
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Differencial reddening (using Q<->SpType relation)
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Red spectra (HR-Orange)

of serendipitously found objects

2004

= foreground abject
1500 =

1008

S0T

S000 6204 6400 BE0C =] FO00

cool object

X
=
=
=]
i
= (101 H] IIII|||||||III|II||
=
=

300 G204 6400 BEOC GEd0

very cool object

2]
o
ks
B
2%
I|I|I I||I||I|I|I|I|II|

2 I|I|I|I|II|I|I|I|I|II|
(=3
(=3

-3
=
=
=4

6204 6400 BE0C =]

4004 galaxy at z=0.TE8
3000

2000

1007 =5 =

i+
H000 G204 6400 BEOC Gad0 FO00

JORNADA ESO, 22/SEPTIEMBRE/2009



