THE DISTRIBUTION OF METALS IN THE THICK DISC
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We examine how both the radial and vertical metallicity gradients change as a function of
distance from the galactic plane and radius, along with an analysis of the stellar rotational
velocities. We use a suite of chemo-dynamical simulations, realised as part of the MAking
Galaxies In a Cosmological Context (MaGICC) project, the McMaster Unbiased Galaxy Survey
(MUGS) and one galaxy using the new Ramses-CH code. The galaxies span a range of masses,
feedback prescriptions and initial conditions/assembly history. Our work reveals the radial
metallicity gradients of the kinematically-defined disk stars to be negative in the mid-plane of
the simulated discs but when we reach ~1 kpc above the plane the radial gradients become
inverted (i.e. more metal-rich in the outskirts, relative to the inner parts of their respective
discs). Such behaviour is consistent with that inferred from SEGUE data (e.g. Cheng et al 2012;
Carrell et al 2012). Our measurements of the vertical metallicity gradients show no clear
correlation between them and distance from the galactic centre, but do find values of vertical
gradients to be in good agreement with the observations from Carrell et al 2012. Each of the
simulations shows a decline in rotational velocity with increasing height from the plane of the
galaxy. However, only one simulation shows a decline of similar a amount to observations of
the Milky Way (e.g. Moni Bidin et al 2012). We conclude our simulated galaxies that use the
higher feedback prescriptions (MaGICC and 109-CH) show results more in line with
observations. This extra feedback is needed to drive both the radial and vertical metallicity
and kinematic gradients to values that better match the most recent observations in this field.

