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Overview

+ Basic terminology

 Importance of Stellar Pops
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PSF Stability: Precision + deblending

F475W+F814W
ACS

KKH 98, Keck AO: J. Melbourne+ 2008
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Brief Intro to
Stellar Populations in the Local Group

Optical CMD Near-IR CMD
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Brief Intro to
Stellar Populations in the Local Group

Optical CMD Near-IR CMD

*assuming no crowding
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Importance of Stellar Pops

e Ground truth for “subgrid physics”

- age, energy input, ISM, metallicity, SFR, dust,
integrated luminosity, SN remnant masses, IMF

e Non-dissipative tracer of large-scale
Interactions

e Necessary to test connections between
baryonic and dark matter in small galaxies



The Stellar IMF in LG Dwarfs

Observed CMD
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The Stellar IMF in LG Dwarfs
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Low-Mass IMF
Slope varies
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WEFIRST: Local Group Dwarfs

 Hercule Wider field
Get more stars faint
stars for IMF

Detect and characterize
entire dwarf galaxies
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Cool Stars can rest-frame
near-IR flux at early times

Extended Burst Constant SFR Multi Burst
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AGB & RHeBs
account for
~70% of rest-frame

near-IR flux
at high redshifts
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Rare Phases of Evolution:
AGB & RHeB Stars

SMC-SAGE Spitzer + 2Mass

Short lifetimes:
challenging to find

Rapid Evolution:
challenging to model

LG survey for rare,
|IR-bright stars =
great WFIRST science case

Boyer+ 2011



HST’s Wide Area UV-Opt-IR Map of M31
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“Crowding” varies with Radius




Depth varies with Radius
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Leverage full
multi-camera data

PID: 12058 : % i PID: 12058
M31-B01-FO5-IR M31-B0O1-F05

0 1
F110W-F160W F110W-F160W

IR data only Same IR data, but including
higher res optical data
Williams+ 2014 in PSF fitting




Spatially Resolved SFH of M31
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Long Live the Rings

RGB stars Timebin [Myr]
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the Dusty ISM
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- RGB Extended to the Red

Dalcanton+2015



Red Giant Branch is Doubled

F110W-F160W
CMD of Single
WEFC3/IR frame,
subdivided in
4x4 grid
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Subregions

of single
WFC3/IR
frame
T, Complicates
nreddene (
veak . CMD

- Interpretation,
Reddened . but great for
R ‘ quantifying dust

Foreground Background
stars stars
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Superb Agreement w/ Dust
Morphology from Emission
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But, normalizations don’t agree.

Emission-based dust masses high by factor of ~2
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Comparison w/ CO
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Mapping M31 with WFIRST
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Summary

e Near-IR: efficient for (luminous) cool stars

e Potentially Transformative Science in LG:
- |IMF and low-mass stars outside the MW
- complete census of luminous cool stars

- ISM, dust mapping, dust tomography

- large scale mapping of accretion in M31




