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What Causes Diversity in Stellar Halos?

Milky Way-like Sample Merger Histories
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The Milky Way and the Gaia Sausage

Motions of 7,000,000 Gaia stars
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Galact:ic disc

high positive spin

Gaia DR2 has provided 6D
data (3D positions and
velocities) for stars within
10kpc of our sun.
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The Milky Way and the Gaia Sausage
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A Sample of Gaia Sausage Analogs in Illustris

Central Cuts: 8x10%* < M, <2x10*2 M,
K> 0.6
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Four Diverse Gaia Sausage Analogs
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Broad range in metallicity

Diverse orbits of satellites

Circ

Diversity in Gaia Sausage Debris
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Majority of Stellar Debris Deposited in Outer Stellar Halo
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Stellar Halos and WFIRST

¢ % . Credit: NASA [/ Goddard Space Flight Center WFIRST Project —
ot ‘o Mark Melton, NASA/GSFC
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WFIRST will be able to resolve hundreds of
stellar halos and capture their faint outskirts,
probing the amount of diversity in stellar halos
with a statistically large sample for the first time

Future work with TNG 5o could resolve
discrepancies in surface brightnesses




Summary

* Large amount of diversity in stellar halos.

* Stellar halos surrounding galaxies like our Milky Way are built early
by a few massive mergers.

* Gaia Sausage analogs in lllustris have diverse range of metallicities,
orbits, and circularities.

* The debris from the Gaia Sausage may extend far into the outskirts
of the halo and dominate the stellar halo in that region.

* WFIRST can aid the comparison to diversity in simulations by imaging
hundreds of stellar halos to deeper surface brightness levels






Surface Brightness Profile
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In situ stellar population
dominates low fgy stellar
halos out to ~45 kpc!
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