


Nearby Galaxies Are
Great for Astrophysics

® Detailed view and context simultaneously
® Sensitive to galaxy evolution and cosmology

® Anchor our knowledge for interpretation of
more distant universe

® |arge samples - Subdivide sample for specific
goals

® Cover a wide range of galaxy properties




Huge Potential Data Set
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Stellar Halos

Details from HST Context from ground
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Stellar Halos with VWFIRST
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Stellar Halo Structures

Ancient Accretion High Luminosity Events Radial Orbits Mock @round-based Data
for LCDM Accretion

Recent Accretion Low Luminosity Events Circular orbits Mack WFIRST Data
for Same as Above
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Number, luminosity, shape of streams —Types, timing and orbits of galaxies accreted.
Disrupted streams —s Small-scale dark matter halos.



Accreted Halo Metallicity and
Accretion History
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Dwarf Satellites
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Lots of dark, sub-galactic halo satellites predicted



Stellar Populations with WFIRST
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Huge increase in sampling of short-lived, high-luminosity phases



Star Formation Histories
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Dust and Population Maps

® RGB Width =®Dust Absorption

® RC/RGB Color =% Metallicity

® Main Sequence =% Star
Formation Rate
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GO-program synergy:
Resolved Population Needs

* Field of View (context and more stars)
* Wavelength coverage (colors)

* Resolution (depth and background removal)




WEFIRST Imaging of Bullock & Johnston
Simulations

-

center

stream
M [ satl
. 1 mix
3 shell
) m— sat2

] i— | disrupg

o
253.5 254.0
RA (deg)

Halo populations by Robyn Sanderson




Sim
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Simulating Halo Ima@ges
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Automated
Identification of
Streams and
Shells
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Allows quantitative
comparisons between
stellar halo structure and
formation history
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Gaps in streams

260 240 220 200
Pearson et al. 2017



Gaps in streams

The bar can create gaps too!

And spiral arms,

molecular clouds ....

, — ‘ — — e.g. Amorisco et al. 2016,
260 240 220 200 Banik & Bovy 2019

Pearson et al. 2017



GC streams in external galaxies

‘RGC_: 15 kpc, FeH = all

Rac =‘35 kpc, FeH = all

Rsc = 55 kpc, FeH = all

10 arcmin
40 e 60
38 58
3 36 356
= —
34 541
12 14 16 18 20 32 34 36 38 40 52 54 56 58 60
[kpc] [kpc] [kpc]
FeH < -1 FeH < -1 FeH < -1
20 40 60
18 38 58
S 16 S 36 856
— = —
14 34 54
12 32 52
12 14 16 18 20 32 34 36 38 40 52 54 56 58 60

[kpc]

[kpc]

[kpc]

Pearson et al. 2019
ArXiv/1906.03264

PANdAS (g, < 25.5)
Vims WPRST Soence n Ow Baohd 2010



GC streams in external galaxies

= 55 kpc, FeH = all
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How far out should we find thin streams?
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How far out should we find thin streams?
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How far out should we find thin streams?
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Maximizing the value of a WFIRST
survey of nearby galaxies

Sample Selection: Number/properties we need for variety of projects
Distance Distribution: More tiling vs. longer exposures

Depth: What is optimal for various sub-projects?

Area: How far out in the halo does the science return decrease?
Filters: How many bands? Which bands?

Scheduling: Proper motion possibilities

Data Products: Crowded field photometry (including quality metrics)



Input: Stars in Galaxies + galaxies

Input CMD (Vega)

Stars: 49579
Other: 11320

Full CMD

1
Z087-H158
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Stars: 43185

- Other: 226413

2 3




Quality Measures of A “Star”

Sharpness and Crowding (Z08 Full CMD
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Labelled Classification

Cleaned CMD

Label by location

DecisionTree by
single filters

Re-label by location

DO nOt repeat ‘ : - Stars: 23726

Other: 3235

Z087-H158




Optimizing a WFIRST Nearby Galaxies
Survey

® Generate input catalogs from simulated
sample mimicking local volume

® Try different samples and coverage fractions

® Try different filter, dither precision, and PSF
possibilities

® Optimize science (density feature recovery,
population recovery, tests of galaxy
evolution model predictions) given the
trades




