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Observed M.-[a/Fe] relations
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1) Shorter 7s¢ in massive ellipticals

@ Massive ellipticals:
Form stars over shorter timescales
= high [a/Fe]
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2) Top-heavy IMF in massive ellipticals

@ Massive ellipticals:
Form more massive stars per SSP
= high [a/Fe]

Nagashima et al. 2005a
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Top-heavy IMF in massive ellipticals?
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Top-heavy IMF in massive ellipticals?

Model with xpyg = —1.15 and A = 0.03

Arrigoni et al. (2010a)
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Top-heavy IMF in massive ellipticals?

Flat IMF (xje = 0.0) Kennicutt (1983) IMF (xime = —1.5)
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“The « element abundance
in ellipticals is consistent
with observed values only if
the top-heavy IMF is
used.”

“...none of the models
reproduces the observed
increase of a/Fe with o."
(see also Pipino et al.

2000b)
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Chemical evolution modelling
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2) Star formation histories (SFHs)
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3) Metal yields
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4) Stellar lifetimes
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4) Stellar lifetimes
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Model elliptical galaxies
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Model M,-[O/Fe] relation
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Improving the slope. ..
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1) Model ages
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Some very old, low-mass ellipticals in the model
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1) Model ages
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PL: Model M,-[O/Fe] relation
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2) Metal-rich winds from SNe-II
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PL: [a/Fe] relations
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Positive slopes are obtained (when using a ‘small’ fraction of prompt SN-la) for
all a elements, except Mg
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Other types of galaxy
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Our SAM+GCE also provides a good match to the z = 0 gas-phase MZR and
chemical composition of the MW disc
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Additional production of N in high-metallicity, massive stars required to obtain
strong M,-[N/Fe] and M,-[N/O] relations
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Conclusions

@ Positive slopes in the M.-[a/Fe] relations of local ellipticals can be
obtained in a hierarchical clustering model (without requiring a variable
IMF).

@ This is best achieved when using a SN-la DTD with small ‘prompt’
component, and SN-II yields that account for prior stellar mass loss

@ The z = 0 gas-phase MZR, as well as the chemical properties of G dwarfs
in the MW disc, can also be reproduced with the same model.

@ Galactic winds, driven by SNe-Il, strengthen positive slopes in M,-[c/Fe]
relations.

@ Reproduction of e.g. M,-[N/O] in ellipticals and [Fe/H] in the ICM
requires further work. ..
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