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Star-forming regions

M101 galaxy

H II regions

Ionized by OB stars

The analysis of the spectra of H II regions provides 
information about the chemical composition of 
the present-day interstellar medium in different 

kinds of star-forming galaxies.

Chen et al. (2005)1



The chemical abundances in H II regions are generally calculated using the relative 
intensities of emission lines found in the optical spectral range (3700 - 6800 •).

The direct method

Strong-line methods
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Methods to calculate 
 chemical abundances
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[O III] ! 4363



The oxygen and nitrogen abundance

The direct method
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Te[N II]  Temperature relations

Te[O II] !  Te[N II] = 0.7 T e[O III] + 3000 K

Campbell et al. (1986)

When only one electron temperature 
is measured

The total oxygen abundance
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Strong-line methods

 Observational data
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!  O3N2

!  N2

!  C

[O II] ! 3727, [O III] !! 5007,4959, H"

[O II] ! 3727, [O III] !! 5007, [N II] ! 6584, [S II] !! 6717,6731, H"

[O III] !! 5007/H" , H# /[N II] ! 6584

[N II] ! 6584/H#

Calibration sample

Temperature relations
Methods to estimate the metallicity 
when the electron temperature is 

not available.

Critical issues:
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We explore the effect of using temperature relations in the 
calculation of the metallicity

Temperature relations:
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Sample

Literature

Te[N II] and Te[O III]

Line intensities from 125 H II regions



NGC 5471

NGC 2363
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Campbell et al. (1986)
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Campbell et al. (1986)
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P = 0.3

P = 0.6

P = 0.9



Campbell et al. (1986)

P = 0.3

P = 0.6

P = 0.9

P = 0.3 P = 0.6 P = 0.9

This work
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Campbell et al. (1986)
P =

[O III] !! 4959, 5007
[O II] ! 3727 + [O III] !! 4959, 5007

%=0.11
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&=0.03

Te[O II] = 0.7 T e[O III] + 3000 K

" (O/H) =log(O/H)Te[N  II]+Te[O III]  - log(O/H)Te[O III] <Ñ> Te[N II]

Excitation parameter
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Te[N II]           T e[O III]

Te[O III]         T e[N II]
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Summary and Conclusions

Thank you!
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!  We conÞrm that the relation between Te[N II] and T e[O III] depends on the 
excitation parameter, and present two new temperature relations that include this 
dependence. 

!  We calculate the differences in O/H  when both Te[N II] and Te[O III] are used and 
when we use either one of them and a temperature relation to estimate the other 
one. We Þnd that our relations improve the determinations of O/H, reducing the 
maximum differences with respect to the original values from 0.6 dex to 0.4 dex, 
with most of the objects showing differences lower that 0.2 dex. 


