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ABSTRACT

We present a study of spatial variations in the metallicity of old red giant branch stars in the
Andromeda galaxy. Photometric metallicity estimates are derived by interpolating isochrones for over
seven million stars in the Panchromatic Hubble Andromeda Treasury (PHAT) survey. This is the
first systematic study of stellar metallicities over the inner 20 kpc of Andromeda’s galactic disk. We
see a clear metallicity gradient of —0.020 £ 0.004 dex/kpe from ~ 4 — 20 kpc assuming a constant
RGB age. This metallicity gradient is derived after correcting for the effects of photometric bias and
completeness and dust extinction and is quite insensitive to these effects. The unknown age gradient in
M3l’s disk creates the dominant systematic uncertainty in our derived metallicity gradient. However,
spectroscopic analyses of galaxies similar to M31 show that they typically have small age gradients
that make this systematic error comparable to the 1o error on our metallicity gradient measurement.
In addition to the metallicity gradient, we observe an asymmetric local enhancement in metallicity
at radii of 3-6 kpc that appears to be associated with Andromeda’s elongated bar. This same region
also appears to have an enhanced stellar density and velocity dispersion.
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Fia. 9. The median metallicity gradient in M31. To create

this figure, the median metallicity map (Figure 8) was divided into
annular bins with b/a = 0.275; within these bins the mean of the
map is shown as the solid line, while the shaded region shows the
standard deviation of the pixels in the bin. High extinction regions
(fredAv. par = 0.25) were excluded. The red line shows the gradi-
ent including corrections for dust extinction and photometric bias
and completeness, while in cyan the metallicities have only been
corrected for dust extinction. The bias and completeness correc-
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Frg. 12, — Mass-weighted age and metallicity gradients measured
for 62 CALIFA galaxies by Sanchez-Blazquez et al. (2014). Gray
points indicate the full sample, while the 25 galaxies most similar
to M31 (Hubble types Sab to Sbe and —20.5 > M, > —22.5) are
highlighted in black. Our M31 metallicity gradient (assuming no
age gradient) is shown as the blue star. Dashed lines give the
median of the full sample (gray), and the M31-like sample (black)
along both axes.
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Figure 1. Stellar rotation support v, /o vs. e (ellipticity) for observed satel-
lites of the Milky Way and M31 (open gray triangles), isolated Local Group
Dwarfs (cyan stars), and simulated isolated (dIrr) galaxies (gray squares).
The solid line shows the approximate value of vy /o for self-gravitating
objects that are flattened by rotation (Binney 1978). The four galaxies that
lie above the curve are Andromeda IT (open triangle), Pegasus, Leo A, and
Aquarius. The majority of observed isolated dwarfs (7/10) are not rotation-

1 I I 1 1 I 1 1 I 1
25F A Observed / Satellites 7
B Simulations / Isolated
¥ Isolated
2.0 +* =
L5 -1
&
g
1=
£
LOF T -
*é*—
0.5 -i,!. i 1
Fi !55
3 1
/ [ A
ookl [ \ L Ay A
35 40 45 50 55 60 65 7.0 7.5 80

log M, (M)

Figure 2. Stellar rotation support (vior/c) vs. stellar mass for observed
satellites of the Milky Way and M31 (open gray triangles), isolated Local
Group Dwarfs (cyan stars), and our simulations (gray squares). No clear
trend with stellar mass is seen in the data.
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Figure 3. Rotaton support vy /o vs dywimsi, distance from the dwarf to the closest L, galaxy (either the Milky Way or M31), for observed classical Milky
Way dSphs (up-facing dark magenta triangles), ultra-faint dSphs (down-facing light magenta triangles), M31 dSphs (gold circles), isolated Local Group Dwarfs
{cyan stars) and dEs (brown pentagons). lnset: Zoomed-in region showing vy /o Vs dypwyas Tor select (notincluding And IT) Milky Way and M3 1 satellites.



