SDSS-IV MaNGA: Spatially resolved star formation in
barred galaxies

ABSTRACT

Bars inhabit the majority of local-Universe disk galaxies and may be Important
drivers of galaxy evolution through the redistribution of gas and angular momentum
within disks. We investigate the star [ormation and gas properties of bars in galaxies
spanning a wide range of masses, environments, dll(l star formation rates using the
MaNGA galaxy survey. Using a robustly-defined sample of 684 barred galaxies, we find
that fractional (or scaled) bar length correlates with the host’s c:ffbet from the star-
formation main sequence. Considering the morphology of the Ha emission we separate
barred galaxies into different categories, including barred. ringed, and central config-
urations, together with Ha detected at the ends of a bar. We find that only low-mass
galaxies host star formation along their bars, and that this is located predominantly
at the leading edge of the bar itself. Our results are supported by recent simulations
of massive galaxies, which show that the position of star formation within a bar is
regulated by a combination of shear forces, turbulence and gas flows. We conclude
that the physical properties of a bar are mostly governed by the existing stellar mass
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Figure 1. Measures of bar length as a function of galaxy stellar mass, star formation rate, and distance from the SFMS line. Panel a)
& b): star formation rate vs. stellar mass plots of barred MaNGA galaxies, with main sequence line from Davies et al. (2016) shown in
black. Grey points are all galaxies in MaNGA MPL-8, and squares overlaid are the barred sample, colour-coded by bar length in units of
kpe (panel a) and R/Re (panel b). Panel ¢): The log vertical distance from the SFMS line for galaxies as a function of scaled bar length white ight bar position angle, with points ol
and colour-coded by stellar mass. A negative value of Alog SFR indicates a galaxy lies below the SFMS line. Galaxies lying below the with dashed lo lnes. Galaxies that rotate cloc
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main sequence line are more massive than those close to the line for a given bar length.
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Figure 6. Differences between Ho and stellar bar position angles. On the left, we plot the Ho image bar position angle against the

sded by the direction of rotation of the galaxy. A solid black 1:1 line is shown, along

Jewise have the Tla bar ahend of the stellar har if they are ahove the hlack 1:1 line, and
the opposite is trie for anticlockwise-ratating galaxies. On the right is a histogram of the amount by which the Ha bar is leading the
stellar bar (negative values indicate it s trai he majority of He bars lead their stellar bars by 0-20°




