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LaIcaESoO

1.0-4.0 Msun giants - after the 1st dredge-up

Na & Al

Stellar evolution
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LGaIgESO

Readdress both issues using Gaia-ESO data

- Homogeneous Na and Al abundances for dwarfs and giants from UVES spectra

- Selected stars with high-quality abundances; Teff > 4000; no PMS; no GCs, no field
giants

« ~650 dwarfs in the solar neighbourhood (~380 with ages)

« ~150 giants in 7 open clusters (stellar masses 1.1 to 3.2 Msun)
Compared to model predictions

« Chemical evolution models with updated yields

- Stellar evolution models with and without extra-mixing

+ Improve the observational constraints on the behaviour of Na and Al
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Trumpler 20: Donati et al. (2014)
NGC 4815: Friel et al. (2014)
NGC 6705: Cantat Gaudin et al. (2014)
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Gaia-ESO solar neighbourhood ([Fe/H] > -1.0) + selected halo data

[Fe/H]

A: Karakas (2010) + Kobayashi et al. (2006) stars >20 Msun as HNe
B: Ventura et al. (2013) + Kobayashi et al. (2006) stars >20 Msun as HNe
C: Ventura et al. (2013) + Kobayashi et al. (2006) all stars as SNII



?

LaIcaESoO

[Na/Fe]

Mode
Mode
Mode

t(i
-

&

D),

X

[Na-Al/Fe] trends with Age §
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A: Karakas (2010) + Kobayashi et al. (2006)
B: Ventura et al. (2013) + Kobayashi et al. (2006) stars >20 Msun as HNe

C: Ventura et al. (2013) + Kobayashi et al. (2006) all stars as SNII
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Age [Gyr] Age [Gyr] Age [Gyr]

Ages: Bergemann et al (2014)

Fe slightly overproduced, but:

Na and Al overproduced at early stages in the disk

Na and Al underproduced at young ages in the disk

Yields uncertain or missing production site? Explosive H-burning? Novae as

for Lithium? (I1zzo et al. 2015)
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« This is a pilot study:
1. Spectrum analysis being improved (better abundances)
2. Sample will increase (~60-80 OCs; ~4000 solar neighbourhood dwarfs)
3. Non-LTE for Al needed
4. Improved yields for massive stars (+stellar rotation) to become available
5. Incorporate other elements in the discussion (e.g. Mg and Li)

« Chemical evolution: Models still have difficulties. Clues that we are maybe
missing a late production site of Na and Al?

- Stellar evolution: [Na/Fe] vs. stellar mass agrees with stellar evolution
models, [Al/Fe] vs. stellar mass, to be decided
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