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Our Galaxy: the Milky Way
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Stars used as fossil records of the interstellar medium
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                  high statistics
→Need     wide [M/H] coverage
                  high quality abundances
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CNN in Galactic Archeology 

→ CNN trained on APOGEE data, to evaluate APOGEE data.

Dafonte et al. 2016, based on synthetic spec, for Gaia-RVS

→ CNN trained on synth. data, in preparation for GIRMOS data.
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- Multi-object spectrograph (1.2 m UK Schmidt Telescope, AAO) 
- 518387 spectra (R~7500)

The RAdial Velocity Experiment (RAVE)
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DR6 (Steinmetz et al. 2019, in prep)
• V

rad
, T

eff
, log(g), [M/H], [alpha/Fe]

• Spectral morphological flags, distances with Gaia DR2 priors, etc.

The RAdial Velocity Experiment (RAVE)
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DR14 (Holtzman et al. 2018)
• 2.5m Telescope at APO,λ є [1.5-1.7] μm, R~22500, SNR>100
•T

eff
, log(g), [M/H], [alpha/Fe]

• 1057 stars in common between RAVE DR6 and APOGEE DR14.

The APOGEE survey
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Training and test samples

Training

Test
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Architecture of the CNN
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Loss
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Epochs

The training phase
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Gradients
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High res sample  (~200 stars) 
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Whole iDR6 sample of 4600 Giants (SNR>80)
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Conclusions and Perspectives

- Besides small statistics, efficient training.

- Improvement expected with APOGEE DR16
  (more stars in common)

- Full RAVE spectra parametrization

- Individual abundances TBD

- Add extra parameters during training, like
  parallaxes, photometry, etc.

- Possibility to train with GALAH DR3 soon
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Bonus slides



19

Labels:
Teff, log(g), [M/H], [α/Fe]
(+ indiv abund).

Convolutional
Neural
Network

EvaluationTraining

Improved RAVE 
Atmospheric parameters, [α/Fe],
+ indiv abund.

+ extra Param


