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Abstract. In this contribution we present results from the QUEST RR Lyrae Survey of the thick disk.
The survey spans ∼480 sq. deg. at low latitude |b| < 30◦ , with multi-epoch VRI observations, obtained
with the QUEST-I camera at the 1m Jürgen Stock Schmidt telescope located at the National Astronomical
Observatory of Venezuela. This constitutes the first deep RR Lyrae survey of the Galactic thick disk
conducted at low galactic latitudes, covering simultaneously a large range in radial (8<R(kpc)<60) and
perpendicular (0<|z|(kpc)<20) distance from the Galactic Plane. The spatial coverage of the survey
together with the multi-band multi-epoch photometry allowed for the derivation of the thick disk structural
parameters from in situ RR Lyrae stars having accurate distances (errors <7%) and individual reddenings
derived from each star’s color curve at minimum light. Moreover, the use of RR Lyrae stars as tracers
ensures negligible contamination from the Galactic thin disk. We find a thick disk mean scale height
hZ = 0.94 ± 0.11 kpc and scale length hR = 3.2 ± 0.4 kpc, derived from the vertical and radial mean
density profiles of RR Lyrae stars. We also find evidence of thick disk flaring and results that may suggest
the thick disk radial density profile shows signs of antitruncation. We discuss our findings in the context of
recent thick disk formation models.

1. THE QUEST-I RR LYRAE SURVEY OF THE THICK DISK
The goal of our work was to characterize the structure of the Milky Way thick disk using RR Lyrae
stars as tracers, by means of a large-scale survey at low galactic latitudes. The present survey spans an
area of ∼480 sq. deg. in the galactic latitud range −30◦ b + 25◦ approximately towards the Galactic
anticenter 190◦ <l<230◦ , with multi-epoch VRI observations for 6.5 × 106 objects, obtained between
1998 and 2008 with the QUEST-I camera at the 1m Jürgen Stock Schmidt telescope located at the
National Astronomical Observatory of Venezuela.
We identified 160 RRab and 51 RRc stars in the magnitude range 14<V <18.5, with a completeness
estimated in 95% and 80% respectively. Distances to RRab stars were derived using individual
reddenings computed for each star from its mean V − R and V − I color curves during the minimum
light phase [1, 2], resulting in typical distance errors of ∼7%. The present therefore constitutes the
first deep RR Lyrae survey of the Galactic thick disk conducted at low galactic latitudes, covering
simultaneously a large range in radial (8<R(kpc)<60) and perpendicular (0<|z|(kpc)<20) distance
from the Galactic Plane. The survey coverage is illustrated in Figure 1, in comparison with previous
tracer surveys of the Galactic thick disk ([3–6]).
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Figure 1. Survey coverage in cylindric galactocentric coordinates |z| versus R, compared to previous thick disk
tracer surveys. RRLS from [3] were included to supplement the survey at high latitudes.

2. THE GALACTIC THICK DISK TRACED WITH RR LYRAE STARS
We computed cumulative mean densities RR (≤ R) and RR (≤ z) of RRLS (only for type ab RRLS) in
the survey volume up to a projected galactocentric radius R and distance perpendicular to the Galactic
Plane |z| respectively. We derived Halo density profile parameters by fitting the observed profiles for
RRLs outside the Galactic Plane (|z|≥6 kpc). We used these to account for the contribution of Halo
RRLS near the Galactic Plane (|z| < 6 kpc), where we fitted the observed radial and vertical profiles to
derive the thick disk parameters. We obtained a mean scale height of hZ = (0.94 ± 0.11) kpc and mean
scale length hR = (3.2 ± 0.4) kpc for the thick disk.
We also find that in order to appropiately fit the full radial density profile, the scale length hR
must be shorter for R11.5 kpc than for longer distances, suggesting the thick disk might have an antitruncated or Type III profile, similar to those observed in external galaxy disks [7]. Finally, we also
fitted the vertical density profile of RRLs in five different radial distance intervals, in order to explore
the behaviour of the scale length as a function of R. The scale height is found to increase at a rate
hZ / hZ = 0.9, i.e. 90% if R increases in one scale length. Our results for the mean scale height and
scale length are consistent with current predictions of thick disk formation models by thin disk heating
[8] and gas-rich mergers [9]; however, our results for the observed flare amplitude favour current gasrich merger models [10].
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