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APOGEE DR16 data

● 437,485 unique stars as of SDSS DR16
● 1.8 million individual spectra (typically >3 epochs per star) 
● ~350,000 stars (dwarfs+giants) with 6D kinematics + metallicities
● ~100,000 giants with HQ stellar parameters, 6D kinematics, and >15 

chemical abundances in the Gaia parallax sphere

Abolfathi+2020



  

APOGEE data: dr16.sdss.org

Abolfathi+2020



  

APOGEE DR16 value-added catalogues

Queiroz+2020



  

Synergies from APOGEE + Gaia

Getting masses, distances,
Ages for O(10 ) stars⁵

Queiroz+2018



  

Synergies from APOGEE + Gaia

Gaia parallax zeropoint 
calibration

Zinn+2019

Khan+2019



  

Science enabled by APOGEE + Gaia

3D extinction maps
of the solar vicinity

Lallement+2018



  

Science enabled by APOGEE + Gaia

Variations in the Galactic
Extinction Law

Schlafly+2017



  

Science enabled by APOGEE + Gaia
Chemically identifying stellar populations

Hasselquist+2019
Helmi+2018

Numerous other studies using 
similar weak chemical tagging
techniques:

Schiavon+2017, 
Fernandez-Trincado+2015-2019,
Hayes+2019, Horta+2020...



  

Science enabled by APOGEE + Gaia
Disc orgin of  stellar overdensities 

Numerous other studies using 
similar weak chemical tagging
techniques:

Schiavon+2017, 
Fernandez-Trincado+2015-2019,
Hayes+2019, Horta+2020...

Hayes+2018
see also Bergemann+2018

Perottoni+2018

Rocha-Pinto+2004



  
Queiroz+2020

Hayden+2015

„Chemical cartography“ of the Inner Galaxy

Science enabled by APOGEE + Gaia



  

● MC Orbital parameters from 
GravPot16 (Fernandez-
Trincado, in prep.)

● Similar size, but MUCH better 
precision compared to the 
UCAC-4 + APOGEE DR10 
„Gold sample“ (Anders+2014) 

● σ(e) < 0.05, σ(R
mean

) < 0.3 kpc, 
σ(Z

max
) < 0.3 kpc

● Ideal for chemo-kinematical 
studies of the solar vicinity

● Data will be released with 
DR14 next week!

Science enabled by APOGEE + Gaia

Anders+in prep

Disc chemo-kinematics
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Disc chemo-kinematics



Towards solving the migration problem of GCE:
Infer the migration and chemical history at the same time!

Minchev+2018 

Frankel+2018, 2019, 2020,
See also Feltzing,Bouwers+2019

Science enabled by APOGEE + Gaia



  

Summary

● APOGEE DR16 + VACs are out: use them! They are 
underexplored!

● The APOGEE-Gaia sample is a rich testbed & playground – not 
only for Galactic Astrophysics

● NIR MO spectroscopy is the most useful tool to study distant 
regions of the Galaxy (bar, bulge, far side of the disc)

● APOGEE will stop taking data this year, SDSS-V (optical+NIR on 
2 telescopes) is materialising

● But a NIR MOS survey facility on an 8m would be even cooler:)
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