Understanding Dwarf Galaxies in order to
Understand Dark Matter

Hot gas explodes out of
young dwarf galaxies
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STARTING ASSUMPTION:
THERE IS NO SMALL SCALE “CRISIS”



DM CORES IN GALAXIES
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THE TOO BIG TO FAIL PROBLEM

Baryonic Results DM—only Results
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MISSING MASSIVE SATELLITES?
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THE MISSING DWARF
PROBLEM IN THE FIELD
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BUT: TWO WAYS TO MEASURE ROTATION
(RESOLVED VS UNRESOLVED)
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How WELL DO THEORY AND
OBSERVATION MATCH?
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PUTTING IT TOGETHER

diff. number density (h* Mpc *dex!)
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STARTING ASSUMPTION:
THERE IS NO SMALL SCALE “CRISIS”
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STARTING ASSUMPTION:
THERE IS NO SMALL SCALE “CRISIS”
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KEY PROBLEM

CAN WE UNDERSTAND THE FORMATION AND
EVOLUTION OF DWARF GALAXIES?
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THE MARVEL-OUS VOLUMES

Force resolution: 60pc Many flavors:

SPH resolution: é6pc - DM only

Mstar: 400 Msun - With H2 + Black Holes

Mam: 6000 Msun - Metal cooling + self shielding
- SIDM
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THE DC JUSTICE LEAGUE

4 volumes centered on MW-mass halos
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THE STELLAR MASS — HALO
MASS RELATION
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DOES STAR FORMATION
PRESCRIPTION MATTER?
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DOES STAR FORMATION
PRESCRIPTION MATTER?
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— H2-Based SF
- High Density SF
©  DES dwarf galaxies
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DOES STAR FORMATION
PRESCRIPTION MATTER?
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IMPACT ON EXPECTED SATELLITE
FRACTION IN DWARFS
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Conclusions

To constrain the Dark Matter model, we must understand
the impact of baryonic physics on galaxy formation!
Baryonic physics alleviates the current problems with CDM

But that doesn’t mean CDM is the correct model. All dark matter models
must also include baryons!

Interpreting future dwarf galaxy counts (with LSST) will depend on
understanding our SF prescription



