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Hills ejecta as a probe of the
Milky Way potential

MMT Hypervelocity Star Survey III
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Fig. 5.— Galactic rest frame velocity vrf versus Galactocentric
distance R. We adopt the escape velocity derived from the updated

Red runaways

DRAFT: Red Run

Vickers, Smith & Grebel (2014)
•

We know of many runaway stars,
i.e. stars that have been ejected
from the disc

•

Looking at the 3D velocities of
metal-rich ([Fe/H]>-0.8) stars in
SDSS, we identify outliers

We find ~10 candidate hypervelocity
Figure 4. Trends in fundamental properties [Tef f , [Fe/H]] and orbital crossing properties [crossing velocity and Galactic radius] of t
stars, but these are not consistent
stars as a function of their likelihood [see Figure 3]. We see that outliers [black] are: hotter, more metal deficient, have faster crossi
speeds, and more
crossed last
at smaller
radii than the natural stars [pink].
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vector.
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More importantly, we find 10-20
stars which are consistent with
Galactic centre ejection

4.1.1. A Case Against a Temperature Based Systematic Bi

The trend for likelihoods to di↵er with temperatu
could be an indication of an underlying bias in some
our calculations. More specifically, there is a worry th
our distance estimates are systematically too high or to
low for certain spectral types. To investigate this,
Figure 6 we plot calculated cylindrical velocities, prop
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Stripe 82 astrometry
•

•

The main stumbling block
is the potential fallibility of
proper motions

Koposov, Belokurov, & Evans
Koposov et al. (2013)

These candidates passed
a number of cuts (e.g.
consistency between
catalogues, stars not in
crowded fields, etc)

Ideally, we need a robust
catalogue, such as from
SDSS Stripe 82 (Bramich
et al.QSOs
2008,
Koposov
et al.to the photometric QSOs normalized by the error bar provided
of spectroscopic
measured
relative
2013)
nity dispersion.
Blue dashed curves show the histograms of the proper motions of spectroscopic QSOs
motion of spectroscopic QSOs relative to the photometric QSOs vs. their color difference. Right panels:
f the r band magnitude. The red lines show the median values of our measurement errors. The blue
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Hills ejecta in SDSS Stripe 82
•

Use Stripe 82 proper motions
and SDSS spectroscopy to hunt
for Hills candidates

•

We estimate distances
photometrically and integrate
their orbits to find the last disc
crossing, incorporating all
uncertainties

•

From a total of 13k stars we find
a few interesting candidates

•

If this is a Hills star, then it was
ejected at 490 km/s
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What if we have no spectra?
•

However, only around 5% of
stars in Stripe 82 have spectra,
so how can we identify the
Hills stars hidden in this
sample?

•

We calculate the last disc
crossing as a function of the
unknown radial velocity

•

Follow up the good candidates
with spectroscopy, identifying
a number of good candidates,
e.g. this star with [Fe/H] = -0.4
& ejection velocity of 560 km/s

Zhang et al. (in prep)
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Looking ahead
•

Gaia will drive a revolution
in this field, allowing us to
constrain the potential

•

However, we still need
radial velocities

•

-

LAMOST survey now in
its 3rd year, obtaining
1M spectra per year

-

First international data
release due in January,
with vR & parameters
for 1M stars

There are many other
exciting future projects…
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