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1. Empirical:  fits to Te metallicities from !
                         large HII region samples!
!
2. Theoretical: Photoionization Models!
     e.g. Mappings (Sutherland & Dopita 1993, ...)!
                 http://www.ifa.hawaii.edu/~kewley/Mappings!
!
             Cloudy (Ferland 2003)!
                    http://www.nublado.orgwww.nublado.org/
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Also: Pagel (1979), McCall et al. (1985), ..., 
Skillman et al. (1989), McGaugh (1991),..., 
Zaritsky et al. (1994), Charlot (2001), ... 
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Also: Pettini & Pagel (2004) 
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Method! log(O/H)+12! Reference!
Te method! 8.8! Garnett et al. (2004)!

Cloudy v. 74! 9.1! Garnett et al. (2004)!

Cloudy v.90.04! 8.8! Garnett et al. (2004)!

R23 Theoretical M91! 9.0!
[NII]/[OII] Theoretical 
KD02!

9.1!

[NII]/H" Theoretical 
KK04!

8.8!

R23 Theoretical KD02! 9.1!
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Future Directions!
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Parameter!  Tailored!  Generalized!

Ionizing Radiation 
Field!

Mihalas (1972) !  Starburst99!

Turbulence! 30 km/s!  none!

Filling Factor! 0.02! 1!

Dust! No grain heating or 
charging!

Grain heating and 
charging included!

Oxygen Atomic 
Data?!

different data sets!
v.74 to v.20.04 !
(opacity project data)!

opacity project plus!
data circa 1990!
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