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MaNGA surface mass density—metallicity relation
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ABSTRACT = | I .
We present the stellar surface mass density versus gas metallicity (X,—Z) relation for more E;D ‘ o R &lZspaxelE B LA
than 500 000 spatially resolved star-forming resolution elements (spaxels) from a sample of 653 C‘L‘ a5l 102 é HET '\/J:'ZEE] RrzHE &?—
disc galaxies included in the SDSS IV MaNGA survey. We find a tight relation between these ~ — g Hé. FITHRELLED
local properties, with higher metallicities as the surface density increases. This relation extends 53] & (Fig.6) o
over three orders of magnitude in the surface mass density and a factor of 4 in metallicity, We =
show that this local relationship can simultaneously reproduce two well-known properties of gl Z
disc galaxies: their global mass—metallicity relationship and their radial metallicity gradients. il
We also find that the X.—Z relation is largely independent of the galaxy’s total stellar mass & . ; : ; . 4 .
and specific star formation rate (sSFR), except at low stellar mass and high sSFR. These results 6o 05 10 15 20 25 30 35 40
suggest that in the present-day universe local properties play a key role in determining the ¥, log(M /pc®)
gas-phase metallicity in typical disc galaxies. Figure 3. The distribution of the oxygen abundance for more than 507 000 star-forming spaxels against their stellar mass surface densities. These spaxels arc

extracted from 653 MaNGA galaxies considered as discs (see Section 2.1 for details). The colour bar shows the number of spaxels per bin in the E,—Z space.
The white outer contour encloses 80 per cent of the sample while each inner contours enclose ~15 per cent less, consecutively. The yellow circles represent the

. L - % ~ median metallicity for spaxels with surface mass density within a bin width of 0.2 dex between 1.0 = I, < 3 dex. The blue error bars represent the standard
%E /ﬂ- a) M *—Z F*ﬁ 1% 'i ; ) Iocal f‘d~ z —Z F*ﬁ 1% b\ b deviation in metallicity for each of these bins. The dashed blue line represents the best-fitted curve for the yellow median circles.
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Black points represent the median value at different bins (0.1 dex for the total
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Figure 7. 57 reltion distribution divided at different ttal stellar mass and toal SSFR bins (efi-and right-hand panels. espectively). Ineach of the sellar oy ooy [ hoth panels, the solid-red and dashed-blue curves represent 7 2. full MaNGA sam ple ( 31 ) Fﬁ T . ste llar

mass/sSFR bins the contours encloses 80 per cent of the sample. Except for the lowest mass bin, the size of each stellar mass bin is ~0.4 dex, ranging from

: i P u . i . a adratic and linear fit of the median scatter metallicities, respectively. AN = - . . = >
9.2 10 11.0. The sSFR is divided in four different bins from low (log (sSFR) = —11 log (yr~")) o high (log (sSFR) > —9.5 log (yr—')) values. For reference, i T Y %.‘E, &)’( =¥%m' é:'* /\é
we plot in grey colourscale the distribution presented in Fig. 3. Black dashed line represents zero-scatter in the X,—Z relation. age E aT i “Ch em |Ca| eVOIUtIO n A o



