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~ Optical Light: 1 out of 10 billion photons
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Inner Milky Way studies require
iInfrared wavelengths to minimize extinction.
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Sanderson et al. submitted

Structure of the Inner Milky Way: WFIRST sees where Gaia is blind.
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Caption: Red clump stars visible in Gaia (left) and WFIRST (right).

Need proper motions and parallaxes.
“a mission-long astrometric accuracy of 10 pas or better (with a stretch goal of 3 pas) should be
achieved at H.:= 21.6. (9% relative parallax at 8 kpc).”

Completeness fraction



WFIRST sees the entire Central Molecular Zone
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Question:
Is the CMZ unique and representative
of high-z starburst conditions?
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Question:
Do these Initial conditions impact the
- outcome of the star formation process?
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How does the strong tidal field effect the Arches cluster
structure, dynamics, evolution, and mass function?
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Keck AO and HST astrometry on the Arches cluster selects
cluster members and gives precise proper motions.
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Keck AO and HST astrometry on the Arches cluster selects
cluster members and gives precise proper motions.
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Keck AO and HST astrometry on the Arches cluster selects
cluster members and gives precise proper motions.
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The Arches IMF does not match the “universal” Salpeter IMF.
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Question:
Do all clusters in the
Central Molecular Zone
have unusual IMFs?




Field IMF toward the Central Milky Way from microlensing
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Figure 3. The efficiency-corrected timescale distribution from Wyrzykowski
Wegg et al. 2018 et al. (2015) compared to the best fitting power-law IMF with 0% binary frac-
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Question:
Does the star formation
process change in the most
Obse massive star clusters?

* 2005 F814W

. 2010 F125W
2010 F139M
2010 F160W
2013 F160W,




Distinguish members of Wd 1 with HST proper motions.
Proper motion errors < 0.5 mas/yr (2 km/s).
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Distinguish members of Wd 1 with HST proper motions.
Proper motion errors < 0.5 mas/yr (2 km/s).
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Preliminary Conclusion:
Extreme environment == massive (dense) clusters
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Gaia DR2 with excess |noise=0.

Question:
What is the brown dwarf and

free-floating planet
mass function? rion IR
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Extremely dusty regions show a discrepant extinction law.
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Question:
How do the dust properties
change in different regions
of the Galaxy (in 3D)?
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WFIRST sees the variable infrared sky.

IR + X-ray Variability Studies:

Chandra Galactic Bulge Survey

- How many LMXBs are in the Galaxy?

- What are the black hole and neutron
star mass distribution?

- Where are the eclipsing black holes?
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