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¿Why IC1613?: Low Metallicity¿Why IC1613?: Low Metallicity
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IC1613IC1613

Active 

star formation

at the NE
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General strategyGeneral strategy

I. Photometry:                                                     

Blue Massive Star (BMS) candidate list

II. OB association catalogue

III. Low resolution spectroscopy:                                    
Spectral classification and BMS confirmation

IV. Medium-high resolution spectroscopy:

Quantitative spectral analysis with FASTWIND models:

Stellar parameters                            Abundances

WLR calibration           Stellar evolution    Chemical galactic evolution78.0ZM ∝
&
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OB association catalogueOB association catalogue
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• “Friends of friends”
algorithm

Battinelli (1991)

Bastian et al. (2007)

• 198 associations
29 discarded

• 21 have more than
10 candidate BMSs
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OB association catalogueOB association catalogue

Population analysis:
• Goal: mass and age of association members

• Meynet et al. (1994) isochrones, 0.2Zo

+ Candidate lists:
• LBV
• RSG

Garcia et al. 2009b
Q=(U-B) – 0.72*(B-V)
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OB association catalogueOB association catalogue

Log age= 6.5, 6.8, 7.1, 7.4, 7.7, 8.0 T
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Stellar catalogue, target selectionStellar catalogue, target selection

• INT-WFC, UBVRI
34’x34’, 0.33’’/px, seeing<0.8

• PSF Photometry
• Astrometry 
stdv with 2MASS:

0.2’’ at V=20

• Target 
selection:
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VLT-VIMOS spectroscopyVLT-VIMOS spectroscopy

Spectral classification
for about 60 OB-type stars

Configuration:
- Multiobjet MOS

- HR-Blue
- HR-Orange

7’x8’
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Blue spectra (HR-Blue) of OB starsBlue spectra (HR-Blue) of OB stars
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Red spectra (HR-Orange) of OB starsRed spectra (HR-Orange) of OB stars
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Blue spectra (HR-Blue)
of serendipitous objects
Blue spectra (HR-Blue)
of serendipitous objects
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Preliminar spectral classification:
statistics
Preliminar spectral classification:
statistics

WR/

LBV

OBA Emi.

Line

Cool

Objects

Galaxies TBD Total

Q1 1 9 4 7 7 5 33

Q2 1 21 1 5 3 6 37

Q3 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:Luminous Blue Variable (LBV) candidate:
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CMFGEN models

(F.Najarro)

Model 227
Teff= 9395 K
R= 370 Rsun
Log(L/Lsun)= 5.98
Mdot= 5x10-5

Fe= 1.0xFe(Sun)

Model 221
Teff= 12250 K
R= 264 Rsun
Log(L/Lsun)= 6.15
Mdot= 1.6x10-4

Fe= 0.4xFe(Sun)
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• Mantegazza et al. (2002, A&A 388, 861) classified V39 as a     
W Vir star at 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

LBVc in IC1613 is v39LBVc in IC1613 is v39
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Lebre & Gillet, 1992, A&A 255, 221

Time-independent

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

LBVc in IC1613 is NOT a W Vir starLBVc in IC1613 is NOT a W Vir star
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CONCLUSIONCONCLUSION

• 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

targets.

• 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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DesarrolloDesarrollo

• INTRODUCCIÓN:
• El papel de las estrellas masivas azules (EMAs) y sus vientos en el 

Universo.

• Vientos impulsados por radiación.

• El problema de los vientos débiles.

• OBJETIVOS Y MUESTRA
• Objetivo: explorar la hipótesis de juventud en Orión. 

• Espectros UV de 5 estrellas O y B.

• MÉTODO DE ANÁLISIS:
• Estudio cuantitativo de espectros IUE

• Red de modelos WM-Basic

• RESULTADOS
• WLR en Orión

• CONCLUSIONES
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EMAs: Motores del UniversoEMAs: Motores del Universo

• Progenitores de Supernovas de colapso de núcleo (SNIbIc,SNII) y de GRB-largos

Ionización
• Regiones HII

• WIM

Artesanía
• Burbujas y superburbujas

• Vientos galácticos

Primeras estrellas
• Reionización

Q1307-BM1163 (star-forming galaxy at z = 1.409)

Steidel et al. (2004)

Johnson (2008)
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Searching OB AssociationsSearching OB Associations

“FRIENDS OF FRIENDS”

algorithm based on the

Path Linkage Criterion
(Batinelli 1991) .

Stars a, b belong to OB if:

OB1=a, OBN=b

and:

D(OBj,OBj+1) ≤ OBdist
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Zoom into HeII 4686 for some O-starsZoom into HeII 4686 for some O-stars



JORNADA ESO, 22/SEPTIEMBRE/2009

LBVc in IC1613- intermediate temperatureLBVc in IC1613- intermediate temperature



JORNADA ESO, 22/SEPTIEMBRE/2009

LBVc in IC 1613 - intermediate temperature
LBVc in IC1613- intermediate temperatureLBVc in IC1613- intermediate temperature
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IC1613IC1613

Magellanic Irregular

m-M=24.27 

(Dolphin et al. 2001)

E(B-V)=0.02 

(Lee et al. 1993)

Z=0.04-0.08Zo 

(Talent et al. 1980, 

Peimbert et al. 1988,…)

Active

star Formation

at NE
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ExtinctionExtinction

Differencial reddening (using Q<->SpType relation)
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Red spectra (HR-Orange) 
of serendipitously found objects
Red spectra (HR-Orange) 
of serendipitously found objects


