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Giant Extragalactic HII Regions
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NGC 5455 @ M101 30 Dor @ LMC



The L-σ Relation of GEHR
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From Chávez et al. 2012



HII Galaxies
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From Chávez et al. 2014

3568 R. Chávez et al.

Figure 4. A selection of colour images of HIIGx from our sample. The SDSS name and our index number are indicated in the stamps. The changes in colour
are related to the redshift of the object.

λ ∼ 5850 Å and the slit width was 10 arcsec. The resolution ob-
tained with this configuration is R ∼ 350 (∼2.07 Å pixel−1) and the
spectral coverage is ∼2100 Å. The data from OAGH were obtained
using a 150 gr mm−1 grating with a blaze angle of 3◦30′ centred at

λ ∼ 5000 Å. With this configuration and a slit width of 8.14 arcsec,
the spectral resolution is R ∼ 83 (∼7.88 Å pixel−1).

At least four observations of three spectrophotometric stan-
dard stars were performed each night. Furthermore, to secure the
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HII Galaxies: Optical Spectra
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What is an H II Galaxy?

SDSS J101042.53+125516.7

Mrk 116
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Properties of  HIIG and GHIIR

Chavez et al. 2012,2014 

!7

Redshift distribution
    0.02 < z < 0.20

Metallicity distribution

Fernandez-Arenas et al. 2018 
From Fernández-Arenas 2018, PhD thesis

HII Galaxies Properties: BPT Diagram



The L-σ Relation: Local HIIG
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From Chávez et al. 2014



From Freedman 20178

The Hubble Constant Tension



From Di Valentino et al. 20219

The Hubble Constant Tension
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HIIG as Cosmological Probes: The Hubble 
Constant

From Chávez et al. 2012

H0 = 74.3 ± 3.1 ± 2.9 



11 From Fernández-Arenas et al. 2018

HIIG as Cosmological Probes: The Hubble 
Constant

H0 = 71.0 ± 2.8 ± 2.1



• Size of the starburst: 0.03 mag —> 0.97 km/s/Mpc 

• Age of the starburst: 0.025 mag —> 0.8 km/s/Mpc 

• Spectrophotometry: 0.015 mag —> 0.48 km/s/Mpc 

• Chemical abundances: 0.02 mag —> 0.6 km/s/Mpc 

• Internal extinction: 0.025 mag —> 0.8 km/s/Mpc 

• Total: 0.053 mag —> 1.68 km/s/Mpc

HIIG as Cosmological Probes: Systematics

From Chávez et al. in preparation
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A Picture of Our Universe
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A Picture of our Universe
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Observations: High-z Sample
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The VLT-KMOS sample
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The data



18

The L-σ Relation
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The Hubble diagram
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Cosmological Constraints
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Cosmological Constraints
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Cosmological Constraints
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Cosmological Constraints
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Cosmological Constraints
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Cosmological Constraints
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Cosmological Constraints
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Cosmological Constraints



Cosmography with HII Galaxies
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J084220 with Megara
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From Fernández-Arenas et al. 2022, submitted



Future Work
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Concluding Remarks
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GEHR and HIIG are ideal laboratories to understand the 
feedback of star formation (SF) on the dynamics and energetics 
of the interstellar medium (ISM). 

We present constraints to H0 form a local sample of HII Galaxies.

We present constraints to the parameter of the DE EoS from a 
sample of HII galaxies from the local Universe and up to redshift 
2.5. Our constraints agree well with the results form other well 
developed methodologies. 
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