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The distribution of stellar population ages and metallicity in barred galaxies H. Wozniak Centre de Recherche Astrophysique de Lyon, France [email protected] Chemodynamical simulations



Issues Recent analysis of stellar populations in barred galaxies (Pérez et al. 2007 A&A 465, L9 ) have focused on the spatial distribution of stellar population ages and metallicities. However, barred galaxies are complex objects where dynamical instabilities play a leading role in shaping any spatial distribution. The interpretation of age and metallicity gradients in barred galaxies is thus difficult. The age distribution of stellar populations must be analyzed from the two points of view of stellar population evolution and dynamical secular evolution. Chemodynamical simulations of single barred galaxies with simple but realistic star formation and feedback recipes are used to produce face-on luminosity-weighted maps of stellar population ages. Calibration in V-band has been performed with mass-to-light ratios provided by a synthesis population model. Luminosity-weighted maps of the age and metallicity spatial distribution have been computed to determine where are the regions displaying the youngest stellar populations.



(cf. Michel-Dansac L. & Wozniak H., 2004 A&A 421, 863; 2006 A&A 452, 97) Code: o particle-mesh + SPH o Star formation when Qg < 1.4 (Toomre’s parameter) o instantaneous recycling approach (SNII) o cooling at solar metallicity Initial conditions: o Initial stellar population: o Miyamoto-Nagai distribution with hr=3.5 kpc and hz=0.5 kpc o 2.5 106 stellar particles for 1.1 1011 M~ of stars o 5 Gyr old and solar metallicity at the beginning of the simulation o Initial gas disc:



Results (Wozniak H., 2007 A&A 465, L1)



o flat exponential disc with hr=6 kpc.



It is shown that inside a stellar bar two persistent diametrically opposed regions display a mean age lower than the surrounding average. These two younger regions are due to the accumulation of young stellar populations trapped on elliptical-like orbits along the bar, near the ultra-harmonic resonance. Age gradients along the bar major-axis are comparable to recent observations.



o State at t=1.2 Gyr:



Another young region is the outer ring located near the Outer Lindblad Resonance, but the presence and strength of this structure is very time-dependent.



Photometric calibration



o 5 104 SPH particles for 1.1 1010 M~ of gas o 3 106 stellar particles o 4.2 109 M~ of young stars o Bruzual & Charlot 2003 synthesis population tracks (SSP)



Ages should be used with caution since the initial population has likely a complex SFH. But to limit the number of free parameters all initial particles have the same age (5 Gyr) and metallicity (Z~).



o V-band to enclosed the age and metallicity indicators used by Pérez et al. (2007)



The bar



The outer (pseudo-)ring



Left: stellar mass surface density in log scale for 10 kpc fov. Centre: gas surface density in log scale. Right top: distribution of stellar population ages in the central 10 kpc at t=1.2 Gyr (the initial stellar population being thus 6.2 Gyr old). Younger regions are in blue. Right bottom: stellar metallicity variations through the bar (in red that of the young stellar population only).



o Salpeter IMF 0.1 to 100 M~



Left: stellar mass surface density in log scale for 32 kpc fov. Centre: gas surface density in log scale. Right: large-scale distribution of stellar population ages. The Outer Ring displays younger regions but their locations and visibility timescale are very time-dependent. The youngest regions along the outer (pseudo-)ring are shifted by 10 to 20 degrees from the bar minor-axis since SF is induced by the compression in the enrolling gaseous arms which trail the bar.



The two diametrically younger regions are persistent structures. The central kpc is also a younger region due to the gas accumulation by the bar torques.



Time evolution Sequence of V luminosity-weighted age distribution at t=0.6, 1.0, 1.3 and 2.0 Gyr. The regions younger than the average (in blue) are clearly persistent structure but this doesn’t mean that new stars remain at these locations (see below).



Stellar diffusion The set of particles extracted from the young region at t=1.2 Gyr (a) has a complex SFH (b). Due to the dynamics of the bar, the stars diffuse along the bar (c) and quickly populate all the bar region (d). The red circle is the linear Ultra-Harmonic Resonance (that limits the bulk of the bar), the green circle is the Corotation.
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