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We derive new empirical calibrations for some of the most widely used strong-line diagnostics of gas phase metallicity in star forming
galaxies, thanks to a uniform application of the Te method over the full metallicity range probed by the Sloan Digital Sky Survey.
We stacked spectra of more than 110000 galaxies in bins of log [OII]/Hp - log [OIII]/HP in order to detect and measure the fluxes of the
faint auroral lines needed to compute the electron temperatures and apply the Te method. Our calibrations are defined on a consistent
absolute metallicity scale for galaxies, they span more than 1 dex in log(O/H) and provide metallicity estimates in agreement
to within 0.05 dex. Compared to other studies (Andrews & Martini 2013; Brown et al. 2016), our approach does not assume any

dependence of metallicity on mass and star formation rate, but rely only on the validity of the Strong Line Methods.
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e Qur goal is to obtain more consistent calibrations for the main strong-line
metallicity indicators, thanks to a uniform application of the Te method.
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e Since [O II]/HP and [O III]/HP are two common oxygen abundance
diagnostics and are directly proportional to the main ionization states
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galax1es with similar values in 11 21 30 26 Fig. 2 : Comparison between a single galaxy spectrum (top) and a stacked spectrum (bottom) in the
both line ratios have 15 61 212 130 wavelength ranges of the [O III] 24363 (left) and [O II] AA7320,7330 (right) auroral lines. Auroral lines are
approxim ately the same OXygen  os 165 Qs <° easily detected in the stacked spectra. The red curve represents a fit to the stellar continuum.
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ionization zone (T3) from the log [OI1] A3727/ H}3 ¥

[O II] AA7320,7330/[OI1] A3727 diagnostic ratio and the electron temperature of the hlgh ionization zone (Tg) from the [O III] AM4363/[0 III] A5007 diagnostic
ratio or from the ff-relation (Pilyugin et al. 2006a) for stacks with undetected [O III] AM4363 (see Figure 3).

« We computed the O" and O™ ionic abundances, assuming then O/H=O"/H" + O™/H".
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e We re-calibrated the following indicators : o
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e For the O3N; and N3 indicators we can compare our calibrations with the empirical ones from

Pettini & Pagel 2004 and Marino et al. 2013. Our calibrations have comparable slopes but present a
systematic offset towards higher metallicities, due to the fact that calibrations entirely based on HII regions
samples are biased towards high excitation conditions and low metallicities.




