Chemodynamical Evolution of the Galaxy

Chiaki Kobayashi, Naohito Nakasato, & Ken'ichi Nomoto

1. Abstract

We discuss the chemodynamical evolution of the Galaxy using our 3. PhYSiC&' Process

GRAPE-SPH code. It treats dark matter, gas, star particles and
contains the physical processes of cooling, star formation, feedback
from Type la and Il supernovae (SNe la and Il) and stellar winds,

and chemical enrichment. For SNe la, we adopt the single degenerate
scenario with the metallicity effect. The simulated galaxy has the three
components: bulge, disk, and halo, of which dynamical, chemical and
photometrical properties are consistent with the observation. In the
solar neighborhood, we reproduce the age-metallicity relation and the
[O/Fe]-[Fe/H] relation. For the metallicity distribution, the G-dwarf
problem exists, which cannot be solved by the introduction of the UV
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e cosmological initial condition
GRAFIC (Bertschinger 1995) DM
e Ho=50, Q0=1.0, 10=0.0, og=1, z.~23
® Niot~40000, Ngas~20000, Npm~20000
* Mioi=10"2 Mo, baryon fraction=0.1
o |V|gas~5><106 Mo, Mpm~4.5x107 Mo
* region: a sphere with 50 kpc radius gas
e spin parameter A~0.1

0. Results and Discussion

We show the results without the UVB effect,
but for the last figure.
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Upper panel: Surface brightness profile.

_ _ | The disk (I1zl<2kpc) shows exponential law,
Right: Face on view, Left: Edge on view. the bulge (r<2kpc,|zl<2kpc) de Vaucouleurs law. Upper panel: Age-metallicity relation,

Upper panels: Projected mass distribution. Lower panel: Metallicity gradients of stars. well consistent with the observation.
_ower panels: Projected B-V color distribution.  The disk has d[O/H]/dr~-0.1 (obs.-0.05 to -0.1), Lower panel: [O/Fe]-[Fe/H] relation.

On the disk (left) and in the spiral arms (right),  the bulge d[Fe/H]/dlogr~-0.4 (obs.-
the star formation is ongoing. which are consistent with the observations. delayed Fe production of SNe la.
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Metallicity number distribution.

For the bulge, the simulated distribution is
consistent with the observations (symbols).
For the solar neighborhood, the peak is
smaller and the number of metal poor stars
are larger, i.e., the G-dwarf problem exists.
For the halo, the peak is much higher.
These are because the star burst occurs at

Solar neighborhood:7<r<8,lzl<1.5kpc the very early epoch before the gas accrete

onto the disk. After the disk formed, the star
formation is not effective and few stars are
oorn from the metal enriched gas. To solve the
oroblem, we introduce the effects of the UV
packground radiation as a heating source at
the early epoch. But, the effect can't solve it.




