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Abstract. We selected red horizontal-branch stars along the streams of the Sagittarius dwarf
galaxy (Sgr) from sdss DR7 spectroscopic data using a theoretical model. We investigate the
metallicity distribution of stars in the Sgr streams. The metallicity gradient is (−1.8±0.3)×10−3

dex deg−1 in the first wrap of the trailing arm and (−1.5 ± 0.4) × 10−3 dex deg−1 in the first
wrap of the leading arm.
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1. Introduction
The Sagittarius (Sgr) dwarf galaxy is the second nearest galaxy to our Milky Way

(assuming that the Canis Major dwarf galaxy is the nearest). The Sgr galaxy is currently
being disrupted under the strain of the Milky Way. Studying the metallicity and kine-
matic distributions of Sgr stars has now become an important issue. Thus far, metallicity
and abundance studies of the Sgr tails have been less detailed if they were based on large
samples of stars located in various locations. We analyze the metallicity distribution at
different points along the tidal streams of the Sgr dwarf based on low-resolution data for
a large sample of stars.

2. Sample selection
We obtained red horizontal-branch (RHB) stars from the sdss DR7 low-resolution

spectral data (Chen et al. 2010). We chose the Sgr stars with the aid of the theoretical
model of Law & Majewski (2010). First, we obtained stars from the full RHB stellar
sample using R.A. and Dec positions. Second, we chose RHB stars in the Sagittarius
leading and trailing tidal tails using a Distance–Λ� map, where Λ� is the Sgr longitude
scale along the orbital plane. Third, we selected likely member stars of the Sgr stream
based on their radial velocities, which should be appropriate for the Sgr stream at these
positions, based on Sgr debris models (Chou et al. 2010).

3. The metallicity gradient along the leading and trailing arms
There is a metallicity gradient along trailing arm 1, while there is a lower-significance

gradient along leading arm 1. We find that in the trailing arm, when moving farther
from the Sgr core along arm 1 and onward to arm 2, the typical metallicity shifts to
more metal-poor values. This suggests an evolution toward more ancient stars, since
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Figure 1. sdss RHB stars based on the Law & Majewski (2010) model (red points) in an
R.A–Dec map. We selected 3512 stars (green points) from a total of 8535 RHB stars.

Figure 2. Selected RHB stars based on the Law & Majewski (2010) model (red points) in a
Distance–Λ� map. We obtained 586 stars (green points) in Leading arm 1 and 585 stars (green
points) in Leading arm 2 from our 3512 sample stars (green and yellow points). We obtained 973
stars (blue points) in Trailing arm 1 and 502 stars (blue points) in Trailing arm 2 from the 3512
stars in our sample (blue and yellow points). The first (second) wrap of the Law & Majewski
(2010) model is denoted by the number ‘1’ (‘2’).
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metal-poor RHB stars must be older than metal-rich RHB stars. This is in agreement
with dwarf galaxy formation theories, where the more metal-rich core of the galaxy is
surrounded by older and more metal-poor stars, since it is this outer, older and more
metal-poor population that will be tidally stripped before the younger, inner component.

4. Conclusions
In this paper we present the properties of the metallicity distribution for a large sample

of RHB stars belonging to the Sgr tidal streams. There are metallicity gradients along
the streams of Sgr, (−1.8±0.3)×10−3 dex deg−1 in trailing arm 1 and (−1.5±0.4)×10−3

dex deg−1 in leading arm 1. No significant gradient is present along either trailing arm
2 or leading arm 2. Stars belonging to more ancient wraps of the streams in arm 2 are
more metal-poor. Anticipating the upcoming LAMOST spectroscopic survey (Zhao et al.
2006), we can expect to extend our analysis of RHB stars in the Sgr dwarf galaxy to an
even larger sample.
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