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Thanks for the Introductions...

I “Data-driven” Galactic Archaeology: Bland-Hawthorne, Kordopatis, Robin...

I Chemo-dynamical models: Just, Girardi, Sharma, Robin, Minchev, Binney...

I CoRoT: Miglio, Davies, Mosser...

I APOGEE: Majewski, Cunha, Allende, Johnson, Rodrigues...

I Dangers of “entry-level” seismology: Brogaard, Prada Moroni, Elsworth...

I Dangers of “industrial” spectroscopy: Ezzedine, Peterson, Jofre, Smith...

I Seismology–spectroscopy synergies: Miglio, Johnson, Stello, Valentini...

I Grid-based modelling: Prada Moroni, Silva, Casagrande, Rodrigues...

I Effect of Age uncertainties

F. Anders AIP

CoRoGEE Folie 2/22



Motivation The Dataset The Dataset Results Outlook & Summary

Inside your coffee cup - An analogy
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Dissecting the Age-kinematics-abundance hypercube

I Galactic models make
predictions for the
distribution of stars in
this multi-dim. space (or
its subspaces)

I Basic problem of
Galactic Archaeology:
dimensionality reduction

I Look for the most robust
and telling slices of this
hypercube to constrain
models for a given
dataset

F. Anders AIP
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The DR12 CoRoT-APOGEE Sample
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The DR12 CoRoT-APOGEE Sample
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The DR12 CoRoT-APOGEE Sample

CoRoGEE stars 690

with “good” ASPCAP results 678
LRa01 333
LRc01 345

PARAM converged 623
Proper motions available 555
Good orbits (σ(vT ) < 20 km/s) 147
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Advantage of the CoRoT-APOGEE Sample
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Sample Location in spectroscopic space

I APOGEE Stellar Parameter & Chemical Abundances
Pipeline

I see Allende Prieto, Majewski talks
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PARAM: Combining asteroseismology and spectroscopy

I details in Tháıse’s
talk

I ∆R
R ∼ 3%, ∆M

M < 10%

I Precise (2%)
distances +
extinctions

I Typical age
uncertainties ∼ 25%

I Use of evolutionary
stage information
possible PARAM code: da Silva et al. (2006), Miglio et al.

(2012), Rodrigues et al. (2014) Figure courtesy of
T.S. Rodrigues
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PARAM sanity checks: surface gravities

I PARAM serves as an outlier detection tool for
seismic/spectroscopic results (e.g., noisy lightcurves)

I CoRoT data can extend the parameter regime for
calibrating APOGEE log g
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PARAM sanity checks: Kiel diagram

I Combination of asteroseismology and spectroscopy
enhances yields more precise HRD

I PARAM detects unphysical stellar parameter combinations
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PARAM sanity checks: grid-based vs. scaling results

I In some cases considerable difference between Bayesian
results and scaling relations

I mean differences and rms scatter: (0.6 ± 6.7)% in mass,
(0.2 ± 2.4)% in radius, and 0.002 ± 0.008 dex (0.1 ± 0.3)%)
in log g

I More details in Tháıse’s talk!
F. Anders AIP
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PARAM sanity checks: Multi-peaked Age PDFs

I CoRoGEE Age PDFs are typically non-trivial...

I More details in Tháıse’s talk!
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What typical models predict for [α/Fe]-vs.-age relation

F. Anders AIP

CoRoGEE Folie 15/22



Motivation The Dataset The Dataset Results Outlook & Summary

(Apparently) young [α/Fe]-enriched stars in CoRoGEE

I Many more in the inner disc field!
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Young [α/Fe]-enriched stars chemically different?

I At first sight, maybe...
F. Anders AIP
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No they’re not...

I Young [α/Fe]-enriched stars chemically compatible with
“normal” metal-poor ( [o/H] < −0.2 ) CoRoGEE stars
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Re-checking the seismic parameters

I Drawing conclusions from small samples requires double-
and triple-checking of all analysis steps...
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The [α/Fe] vs. [Fe/H] diagram at different
Galactocentric Distances: 11 < RGal < 14 kpc

I Trying to find
signatures of
migration with
this diagram

I SMR stars seem to
be dominantly
young..

I What is the real
shape of the [α/Fe]
vs. [Fe/H] diagram
at super-solar
metallicities?

I Next step: new
models
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Summary & Future work
Summary

I Combining seismology and spectroscopy brings us one step
further in obtaining meaningful ages

I Be very careful when interpreting small subsets
I Be even more skeptic when interpreting single data points
I New chemodynamical constraints can be formulated over a

large range in Galactocentric distance and ages

Future work
I ongoing: detailed comparison with (semi-)cosmological

N-body simulations using mock observation tools (see
Sharma talk)

I use more individual element abundances
I Ultimate goal: constrain migration efficiency as a function

of time and position
F. Anders AIP
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