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Understanding the chemical evolution of  C, O, N, Ne, S, 
Cl and Ar in the Milky Way using H II regions
Arellano-Córdova K. Z.1,2, Esteban C.1,3, García-Rojas J. 1,3, Méndez-Delgado J. E. 1,3

We use a sample of 33 H II regions with high and intermediate resolution spectroscopy to analyze the radial distribution of different 
elements in the Milky Way. This sample covers Galactocentric distances from 6 to 17 kpc, which have been revised using Gaia DR2 
parallaxes. We calculate physical conditions and chemical abundances using updated atomic data. We compare and discuss different
ionization correction factors and considerations about the temperature structure of the nebula to improve chemical abundance 
determinations. We determine the radial abundance gradients with an unprecedented precision. The re-evaluation of the distances 
using Gaia DR2 parallaxes produces an O gradient that disproves previous claim of a possible flattening of the gradient in the inner 
zones of the Galaxy.  The radial distribution of Ne/O, S/O , Cl/O and Ar/O are almost flat confirming a lockstep evolution of those 
elements respect to O. Our Galaxy also shows an almost flat N/O gradient, in contrast with the common behavior in other spiral 
galaxies. However, C and C/O show stepper gradients than the other elements in agreement with the results of other spiral galaxies. 
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Reassessment of the chemical abundance gradients of C, O, N, Ne, S, Cl and Ar 

GTC and VLT spectra compiled from the literature

Sample

(García-Rojas et al. (2004, 2006, 2007), Esteban et al. (2004, 2005, 2017), 
Esteban & García-Rojas (2018), Fernandez-Martín et al. (2017).

New Galactocentric distance determinations using Gaia DR2 
data (Méndez-Delgado et al. 2020, in press)

6 -17 kpc

Determinations of physical conditions
and chemical abundances

v Atomic data

v Temperature structure

v Ionization correction factors (ICFs)

Arellano-Córdova et al. (2020, MNRAS, 496, 1051)
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Results: The radial oxygen abundance of our Galaxy

8.78(±0.08) −0.037(±0.009) RG dex kpc-1

For the rest of the elements... for example.. chlorine….

ü Measurements of electron temperature 
for all the objects!

ü Updated atomic data

ü Intermediate-high spectral resolution

Dispersion around the fit à 0.07 dex
well-mixed ISM

Karla Z. Arellano-Córdova  (karla_ext@iac.es)
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Results: ICFs analysis and abundance gradients

Detailed analysis of the ICFs for each element

Esteban et al. (2015)

Domínguez-Guzmán et al. in prep.

Non - ICF

For chlorine:

Non - ICF 5.23(±0.07) −0.030(±0.007) RG dex kpc-1

−3.50(±0.09) + 0.001(±0.010) RG dex kpc-1

Arellano-Córdova et al. (2020, MNRAS, 496, 1051)

Cl/O☉ = −3.50±0.09

Cl/O = −3.48±0.10

(Lodders 2019)
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New sample of H II regions from GTC!

ü Measurements of electron temperature!

ü Non-ICF for N 

To understand the chemical evolution of N and O in our Galaxy…

Coming soon…

ü Objects with very low degree of ionization

Karla Z. Arellano-Córdova  (karla_ext@iac.es)


