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HII  Galaxies

Type I                                                       Type II
Telles et al. (1997)

High Luminosity and velocity dispersion          Low Luminosity and Velocity dispersion

Irregular morphology                                             regular and compact  objects

Goals

Using Large Ground-based Telescopes (Gemini):

1. Resolve the stellar cluster population

(Mass, age, extinction)

2. Feedback Mechanism between the 

cluster stellar population and the ISM 

IIzw40 Mrk 36

Log L(H ) < 40 erg s -̂1

16-40 km s -̂1
Log L(H ) > 40 erg s -̂1

40-100 km s -̂1

Most compact  and  

distance objects 

Some low metallicty

12+log(O/H)<7.8



Our sample: GMOS-IFU  and NIRI

Some Gemini

acquisition

images

GMOS-IFU      NIRI  
UM 408
7.66-7.87

Tol 0104-388
7.90-8.19

Tol 2146-391
7.62-7.78

Mrk 36
7.86

IIZw 40
8.13

UM 461

7.77



Resolving the stellar cluster population in

compact HII galaxies Using Larges Telescopes

N

Gil de Paz et al. 2003

UM 408

Gemini North + NIRIPalomar/Las Campanas



The stellar cluster population (NIRI – Gemini north)

Koorneef 

(1983)

STARBURST99:

Stellar Continuum

+

Nebular continuum

GALEV:

Stellar Continuum

+

Nebular continuum

+

Emission lines



Physical properties of the gas in compact galaxies

GMOS-IFU Gemini Sur (8m)



Propriedades Físicas

• Extinción c(H ): H /H

• Razones de 

ionización: 

[OIII] 5007/H

[SII] 6731,6717/H

[NII] 6548/H

• Temperatura: [OIII] 5007,4959/[OIII] 4363

Densidad: [SII] 6717/ 6731

• Abundancias: Oxigeno  Nitrógeno



Stellar clusters and the spatial distribution of Oxygen abundances:

the case of UM 408

Figure obtained from Lagos et al. (2010), Star clusters: basic galactic building 

blocks throughout time and space, Proceedings of the IAU.





High ionization

radiation 

54.4 eV (4 ryd)

[FeV]l4227

HeIIl4686

What is the 

source of these

Emission lines?

Z=0.02228

ESO295-G036
Z=0.022159



Where is located the hard ionization emission?



The spatial distribution of [FeV] 4227 and HeII 4686

Osterbrock & Ferland (2006)



Density (SII):

264-877 cm^-3
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Spatial properties
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Spatial properties

Oxygen distribution:

12+log(O/H)= 7.59-7.94

(O/H)=0.35
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Density (SII):

264-877 cm^-3
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Spatial properties

Oxygen distribution:

12+log(O/H)= 7.59-7.94

(O/H)=0.35

[FeV]/H and HeII/H spatial 

distribution:

[FeV]  Low luminosity regions

HeII    High luminosity regions

different sources??
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Density (SII):

264-877 cm^-3

3
4
3
 p

c

Spatial properties

Oxygen distribution:

12+log(O/H)= 7.59-7.94

(O/H)=0.35

[FeV]/H and HeII/H spatial 

distribution:

[FeV]  Low luminosity regions

HeII    High luminosity regions

different sources??

No Wolf Rayet stars signature

Fast Radiative shocks:

Dense star formation regions

and/or  unresolved SSCs

+

??
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What about the Future?
Recycling of the interstellar medium in a low metallicity sample of HII galaxies

2010, CAHA PMAS+Larr

P.  Lagos (IAC/Spain), C. Muñoz-Tuñón (IAC/Spain), F. Cuisinier (UFRJ/Brazil), 

H. Plana (OAMP/France), A. Nigoche (IAC/Spain)
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General conclusions

Compact HII galaxies are formed by myriad of unresolved Star Clusters

where the most compact and massive can be considered SSCs

Compact HII galaxies are considered chemically homogeneous.

A marginal trend is observed: highest  O/H abundances are observed near

the peak of H emission (or stellar cluster). 

The spatial distribution of HeII 4686 is more compact than [FeV] 4227

indicating that these emission lines are produced in different places. 

The source of high-ionization radiation is localized in dense ambients

possibly associated with the presence of SSCs


