Does Stellar Feedback Solve “Dark Matter Problems”?
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Motivation

Q: WHY IS STAR FORMATION SO INEFFICIENT?
(Why are there so few massive galaxies/satellites)?
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Motivation

Q: WHY IS STAR FORMATION SO INEFFICIENT?
(Why are there so few massive galaxies/satellites)?
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Dark Matter Profiles: Baryons or Cosmology?
DO RESOLVED WINDS ACTUALLY MAKE CORES?
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Stellar Feedback: Understanding the key Physics
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High-resolution (~1pc), molecular cooling (<100 K),
SF only at highest densities (ng>1000 cm-3)
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Stellar Feedback: Understanding the key Physics

High-resolution (~1pc), molecular cooling (<100 K),
SF only at highest densities (ng>1000 cm-3)

“Energy Injection”:
SNe (II & Ia)
Stellar Winds

Photoionization (HII)
& Photoelectric

Explicit Momentum Flux:

Radiation Pressure
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Stellar Winds
P W M Uwind

Saturday, March 9, 13



Kennicutt-Schmidt relation emerges naturally

- no feedback PR
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Kennicutt-Schmidt relation emerges naturally

E ~ 0. 02 ZgaS/Tdyn
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Cosmological Simulations
“ZOOM-IN” ON THE FORMATION OF A SINGLE GALAXY

z=29.9 box=200/h kpc(phys)
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Starburst-Driven Winds
SUB-GRID vs. RESOLVED MATTERS!
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Is Star Formation Inefficient?
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Galactic Super-Winds are Very Efficient
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Galactic Super-Winds are Very Efficient
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Produces the Mass-Metallicity
and Mass-Size (Tully-Fisher)
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BUT...
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Summary:

Stellar Feedback naturally explains the
stellar mass-halo mass relation (at low-M¥*)

Resolves satellite/dwarf galaxy luminosity function “problems”

Mass-metallicity, Mass-size “for free”

Does Not automatically produce “cores” or decrease dark matter density

Still kicking:
Cusp/core problem
“Too big to fail” (Vmax 18 too large in MW satellites)
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Cosmological Simulations
“ZOOM-IN” ON THE FORMATION OF A SINGLE GALAXY
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Cosmological Simulations
“ZOOM-IN” ON THE FORMATION OF A MASSIVE GALAXY

Proto-MW: Gas Temperature:

No Feedback Following Full Feedback

Keres & PFH et al
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Cosmological Simulations
“ZOOM-IN” ON THE FORMATION OF A MASSIVE GALAXY

Proto-MW: Gas Temperature:

Insert Winds “By Hand” (Sub-Grid Following Full Feedback
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