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Figure 1. The location of observed �elds and colour�magnitude selection of the GALAH main and pilot survey targets. Left-hand panel: a schematic view of
the Milky Way, illustrating the targeted line of sight. We observe along� � 270� and at �ve latitudes below the plane. The spiral arms are shown as traced by
H II gas, from Drimmel & Spergel (2001). Right-hand panel: The colour�magnitude selection of the stars in this analysis is shown against all GALAH input
catalogue targets within the observed region (including special bright targets). The pilot survey has a simple magnitude cut, at bright and faint limits of Ks = 10
and 12, respectively. The main GALAH survey magnitude selection 12< VJK < 14 appears as a stripe in the (J � Ks) versusKs plane. The pilot survey extends
slightly fainter than the main survey, and the handful of stars falling outside of the main survey selection are from a bright �eld.

metallicity and abundance pro�le as a function of distance from the
Galactic plane can provide important constraints for the evolution
history of the disc.

This work is motivated by the current uncertainty about the for-
mation and properties of the Galactic thick disc. The thick disc
is important because its formation is a seemingly ubiquitous fea-
ture of disc galaxy evolution; its rapid formation and old popula-
tion mean that it provides a detailed snap-shot of the conditions
in the early Galaxy. Understanding how the thick disc formed and
evolved will be central to chemical tagging efforts of current and fu-
ture high-resolution massive spectroscopic surveys such as 4MOST
(de Jong et al.2011), Gaia-ESO (Gilmore et al.2012), APOGEE
(Majewski et al. 2017), GALAH2 (De Silva et al.2015), and
WEAVE (Dalton et al.2016).

We have used data from the �rst GALAH survey internal release
to study the properties of the Galactic thick disc. We show that
at the solar circle, the thick disc exhibits a non-negligible vertical
metallicity gradient, and the thin disc shows a steep vertical metal-
licity gradient. We �nd that the mean� -element abundance does
not vary signi�cantly with height in either of the chemically and
kinematically de�ned thick and thin discs.

The paper is structured as follows: Section 2 describes the stellar
sample used in the analysis, including �eld and colour selection.
Section 3 explains the methods of obtaining stellar parameters,
abundances, and the distances, as well as how thin and thick disc
components were de�ned. Section 4 explores the possible effects of
our selection and how they were corrected for. Section 5 presents the
results of metallicity, and the� -abundance variation with vertical
height is described in Section 6. We discuss the implications of our
results for the formation and evolution of the thick disc in Section 7,
and summarize the work in Section 8.

2 www.galah-survey.org

2 SAMPLE SELECTION

We present in this paper results from the GALAH survey internal
data release v1.3. The data acquisition and reduction are described
in Martell et al. (2017) and Kos et al. (2017), respectively. The
stellar parameter and abundance determination are summarized in
Section 3.1. Brie�y, GALAH spectra cover four optical bands, at
wavelengths located within the Johnson�CousinsB, V, R, I pass-
bands, with resolving power�/�� � 28000 (De Silva et al.2015).
The GALAH main-survey selects stars according to a simple mag-
nitude criterion: 12< VJK < 14, where theVJK magnitude is esti-
mated from 2MASS (Skrutskie et al.2006) J, Ks photometry via
the transformation

VJ K = K s + 2(J � K s + 0.14)+ 0.382 e(J � Ks� 0.2)/ 0.50. (1)

The above equation is discussed further in Sharma et al. (2018, see
their �g. 1). The magnitude selection inVJK manifests as a (J � Ks)
colour dependence when plotted as function of other magnitudes,
as shown in Fig.1, right-hand panel.

In addition to normal survey �elds, which follow theVJK mag-
nitude limit described above, GALAH also observed special �elds,
such as pilot survey �elds (which included benchmark stars and
clusters), and bright stars selected from theTycho-2 catalogue
(Martell et al.2017), most of which also appear in theGaia DR1
catalogue (Brown et al.2016).

As part of the GALAH pilot survey, we conducted a study of the
chemical properties and distribution of the Galactic thin and thick
discs. Fields were chosen towards Galactic longitude� = 270� ,
as shown in Fig.1, left-hand panel. This longitude was chosen
to maximize the asymmetric drift component between thin and
thick disc stars (Gilmore, Wyse & Norris2002; Wyse et al.2006),
thus making it easier to distinguish them by their kinematics. We
observed �elds at �ve latitudes:b = � 16� , � 22� , � 28� , � 34� , and
� 42� . Fig. 2 shows the distribution of observed stars in Galactic
coordinatesRGC and|z| (distances are derived as per Section 3.2).
AdoptingRGC, � = 8 kpc, most of the stars are concentrated around

MNRAS 476,5216�5232 (2018)

D
ow

nloaded from
 https://academ

ic.oup.com
/m

nras/article/476/4/5216/4911537 by C
N

R
 user on 04 D

ecem
ber 2020












