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Halo Substructure

» Large-area sky surveys: SDSS, 2MASS....

Rocha-Pinto 2010
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TEXAS A&M.

Milky Way Halo is complicated!




Morphology of Tidal Debris

e Stellar Debris Streams: mildly eccentric orbit
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- Stellar Debris Clouds: highly eccentric orbit

“clouds”
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external view internal view

Johnston et al. 2008

Need more data to support the theory!
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Most substructures were found
through visual inspection

EnLink (Sharma & Johnston
2009)
- density-based group finder
- objective analysis
- irregular structures
good for large data set

applied on a catalog of M-giants
from 2MASS

Description

Summary of Groups Found in the 2MASS M-giant Sample

Sharma et al., 2010




Sample - A13

* 54 stars (M giants)
- Ks:10-11 mag (V~14-15 mag)
e ]-Ks: 0.97 - 1.11
"o Distance 22.6 + 11 kpc (based on [Fe/H] ~ -1)
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lelescope

Hiltner 2.4 m
KFNO 21 m

Obtained spectra for all 54 stars ||
7500-8900 A MeDonald 2.1 1
R~2,000

Na I doublet 8183A, 8195A =

dwarf/giant

Ca Il triplet -- [Fe/H]

RV precision ~ 5-10 km/s
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Results

Vgsr very close to what Crane et al. 2003 (Co3) found at the Galactic anticenter,

Velocity dispersion ~ 33km/s, much smaller compared to dispersion in a mock
galaxy {Galaxia; Sharma et al. 20m)

[Fe/H] ~ -0.4 (quite enriched population), distance ~ 10 kpc from the Sun
Velocity dispersion also very close to TriAnd (Sheffield et al. 2014)
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Vgsr very close to what Crane et al. 2003 (Co3) found at the Galactic anticenter,

Velocity dispersion ~ 33km/s, much smaller compared to dispersion in a mock
galaxy {Galaxia; Sharma et al. 20m)

[Fe/H] ~ -0.4 (quite enriched population), distance ~ 10 kpc from the Sun
Velocity dispersion also very close to TriAnd (Sheffield et al. 2014)

a cut of
Ks > 10

b >25

in
Sharma
et al. 2010



Summary for Spectroscopic follow-up
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A overdensity structure found by an objective group finding
algorithm

Confirmed additional members in stellar structure found by
Crane et al. 2003 at the Galactic anticenter , over 100 stars in total.
Velocity dispersion ~ 33km/s. (24km/s with 2.5 sigma clipping)
[Fe/H] ~ -0.4 (quite enriched population), distance ~ 10 kpc from
the Sun

Part of the Monoceros Ring/Galactic Anticenter Stellar Stream
e accreting dwarf galaxy
e Galactic warp, disk oscillation Xu et al. 2015

Group finder found more members that missed by visual
inspection
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Dark Energy Survey!

* Year 1 data release (Y1A1 catalog)
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8 new satellite candidate from Y1A1!

Available on arXiv this week!
Bechtol et al. 2015
arXiv: 1503.02584 Table 1. Detection of new satellite galaxy candidates in DES Y1Al




Dark Energy Survey!
>

* Year 1 data release (Y1A1 catalog)
E o o Look for more stellar streams and stellar clouds!
O > o Visual inspection + group finding algorithm
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Thanks for your attention
and
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Questions?
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