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APOGEE DR16 data
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* 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



APOGEE data: dr16.sdss.org
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APOGEE DR16 value-added catalogues

NEw OR UprDATED VALUE ADDED CATALOGS (VACS)

Description Section Reference(s)
APOGEE-2 Red Clumps §4.5.1 Bovy et al.| (2014)
APOGEE-2 astrolN 94.0.2 Leung & Bovy|(2019a)
APOGEE-2 Joker 1.5.3 Price-Whelan et al. /2017 |2018)
APOGEE-2 OCCAM I5.0 Donor et al.[(2018[12020)
APOGEE-2 StarHorse T5.0 Jueiroz et al.[([ZUL&]; [Anders et al.|(2019)
eBOSS ELG classification 5.1.3 Zhang et al.|(|201Y]
SDSS Galaxy Single Fiber FIREFLY 0. 1.3 Comparat et al.[{2017)
SPIDERS X-ray clusters .31 Clerc et al.[ {2016}, C. Kirkpatrick et al. in prep.
SPIDERS Rosat and XMM-Slew Sources 1D.3.0 Comparat et al. 2020)
SPIDERS Multiwavelength Proverties of RASS and XMMSL AGN 3.3.0 Comparat et al.l (ZUZ0)

SPIDERS Black Hole M
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Synergies from APOGEE + Gaia

Photometry
{ Gaia, APASS, 2MASS, ... }

Getting masses, distances

Ages for 0(10°) stars

Astrometry
{ RA, DEC, parallax }
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Synergies from APOGEE + Gaia
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Science enabled by APOGEE + Gaia

3D extinction maps
of the solar vicinity

+ New targets
+ Old targets
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Science enabled by APOGEE + Gaia
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Science enabled by APOGEE + Gaia

Chemically identifying stellar populations

Hasselquist+2019
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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
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[a/Fe]

Science enabled by APOGEE + Gaia
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Science enabled by APOGEE + Gaia

Disc chemo-Kkinematics
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Science enabled by APOGEE + Gaia

Disc chemo-kinematics APOGEE DR16 HQ disc sample
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Science enabled by APOGEE + Gaia
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——

Recovered stellar
birth positions

See also Feltzing, Bouwers+2019

Towards solving the migration problem of GCE:

Infer the migration and chemical history at the same time!

white = old
black = young




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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