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I. RECENT OBSERVATIONS

• SDSS APOGEE & MWM

• GALAH

• Gaia-ESO

high resolution (R > 10 000) sky surveys exploring the chemical map of our Galaxy to date

a comparison between the three latest data releases of these surveys to investigate the accuracy,
precision of derived parameters by placing the abundances on the absolute scale

main parameters: vrad , Teff , 𝑙𝑜𝑔 𝑔, [M/H], vmicro + commonly derived chemical abundances

Hegedűs et al. 2023, A&A, 670, A107



High Resolution Spectroscopic Sky Surveys

Overlapping Statistics



The Commonly Observed Stars

• The common sample covers mostly thick disk, halo stars and Kepler K2 fields.

• The thin disk is not well sampled, but metal-rich stars are still abundant in the APOGEE-GALAH common
sample.



HRD of Commonly Observed Stars

• Top: each survey’s latest DR

• Bottom: common sample

• investigate MS and RGB 
separately

• APOGEE-GALAH: 

HRD is well sampled in a large 
Teff−log 𝑔 range. 

• Average differences and their 
slope as function of parameters 

are discussed.



Overall Differences 
of Main Parameters

• We compare the strength of correlations with the 
average uncertainties in order to differentiate between 

the  correlated errors and “true” correlations.

• potential large discrepancies:

ΔTeff with metallicity and log 𝑔 (dwarfs only)

• vmicro-s are determined in a fundamentally different 
way

• but overall the differences lie within the reported
uncertainties





Overall Differences of 
Abundances

• average differences for 
all cases and the strength 

of the correlation with 
main parameters and the 

differences of main 
parameters between 

APOGEE and GALAH 

• example plot: 

Δ[X/H] vs. ΔTeff for giants

• strength of correlations 
in abundance pairs 

(linear fits)

• only few significant 
correlations are found 
between APOGEE and 
GALAH (Δ[Al/H] vs. 

Δlog 𝑔 dwarfs, Δ[α/H] vs. 
Δlog 𝑔 giants, Δ[Ti/H] vs. 

ΔTeff, Δ[M/H], Δlog 𝑔
giants)



• average differences of [X/H] and 
A(X) in the whole sample for 

each element

• darker area indicates ± 0.1 dex

• correcting for the different Sun 
zeropoints slightly improves the 

agreement

Conclusions
• a remarkable job at replicating 

atmospheric and abundance 
parameters

• differences of the main APs agree 
within uncertainties, except ΔTeff

(M/H, log 𝑔 ) for dwarfs only

• significant correlation was found in 
Δvmicro (vmicro):

APOGEE fits the spectrum, while 
GALAH calculates it from Teff 

• significant correlations are found between APOGEE and GALAH for the 

following elements: Δ[Al/H] vs. Δlog 𝑔 dwarfs; Δ[α/H] vs. Δlog 𝑔 giants; 

Δ[Ti/H] vs. ΔTeff, Δ[M/H], Δlog 𝑔 giants



Effect on the MW chemical maps

• The GALAH and APOGEE median trends for Si and 
Ca are similar

sharper separations → both have a non-negligible contribution 
from SNIa

• Oxygen has a much stronger metallicity dependence 
in GALAH, while the APOGEE trends are nearly flat

The disagreements on the slopes of the [M/H] or [Mg/H] 
dependences could arise from the difficulty of deriving O

abundances from both optical (GALAH) and near-IR 
(APOGEE) spectra.

APOGEE data agrees better with theoretical expectations, as the 
O and Mg enrichment have slight dependence on metallicity.



I. CHEMICAL EVOLUTION OF THE MW 

• SDSS APOGEE & MWM private data (Kollmeier et al. 2017)

• OMEGA (Côté et al. 2017)

• OMEGA+ (Côté et al. 2018)

Weinberg et al. 2019



Building up the Galactic formation
• Main equation:

• Parameters in MW models: 

• star formation history, mass-loading (𝜂), surface mass densities (𝜎1,2), IMF-type, 

time of each infall (𝑡𝑚𝑎𝑥1,2), inflow-rate, SNIa and SNII rates  as function of Galactic age

• stellar yields for individual elements → tables

• Recent results on two-infall formation models:

Spitoni et al. 2021

Cote et al. 2018



• Meeting observations:



Outlook

Stellar migration?

Fix certain parameters

Fit on the latest results of MWM

Vary the yield tables

Fit models for the alpha and also for the odd-Z elements

Thank you for your attention

• Meeting observations:



Effective Temperature
• Teff differences are shown in the top row as 

a function of Teff, [M/H], log 𝑔, vmicro

• Overall statistics (K):

APO-GALAH: −5.4 ± 126.6

APO-GES:      −35.0 ± 79.0

GALAH-GES:   15.7 ± 125.2

• overall differences: within the error budget

• a discrepancy between giants and dwarfs 
as a function of Teff (top left panel)

Surface Gravity
• log 𝑔 differences are shown in the second 

row from the top

• Overall statistics:

APO-GALAH:    0.05 ± 0.19

APO-GES:          0.07 ± 0.17

GALAH-GES: −0.10 ± 0.19

• Note that APOGEE consistently measures 
higher surface gravities than asteroseismic

log 𝑔-s



Metallicity
• second row from the bottom

• Overall statistics:

APO-GALAH:    0.02 ± 0.10

APO-GES: −0.01 ± 0.07

GALAH-GES: −0.16 ± 0.23

• Overall differences are within the error 
budget, but note the discrepancy as a 

function of low Teff -s

(APOGEE-GALAH)

Microturbulent Velocity
• bottom row

• Overall statistics:

APO-GALAH: −0.18 ± 0.43

APO-GES:            0.0 ± 0.34

GALAH-GES: −0.15 ± 0.20

• Significant correlation found as a function 
of vmicro: APOGEE fits the spectrum, 
while GALAH calculates it from Teff 
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