Understanding Dwarf Galaxies to Understand Dark Matter

Hot gas explodes out of
young dwarf galaxies

Simulation by Andrew Pontzen, Fabio Governato and
Alyson Brooks on the Darwin Supercomputer, Cambridge UK.

Simulation code Gasoline by James Wadsley and Tom Quinn
with metal cooling by Sijing Sheng.

Visualization by Andrew Pontzen.
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DISENTANGLING BARYONIC PHYSICS FROM DARK MATTER:
LET’S TALK ABOUT DIVERSITY
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DIVERSITY OF ROTATION CURVES IN SIDM
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FIG. 1: SIDM fits (solid) to the diverse rotation curves across a range of spiral galaxy masses, where we take o/m = 3 cm?/g.



THE DIVERSITY OF ROTATION CURVE SHAPES
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Diversity in the size of our sample shows up where diversity is maximized for similar M.
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Diversity in the size of our sample shows up where diversity is maximized for similar M.
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The Marvelous Merian Dwarf Zooms exhibit diverse rotation curves

(... that are influenced by surface brightness)
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Diversity Exists in SIDM as well
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Diversity Exists in SIDM as well
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Diversity Exists in SIDM as well
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GALAXY SHAPES AS A TRACER?

from review In arXiv:1407. 7544
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Challenges for Galaxy Simulators

(1) THE SMALL

(E.G., ULTRA-FAINT
DWARFS)

(2) THE DENSE

(E.G., GALAXY~-GALAXY
STRONG LENSING)
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Conclusions

To constrain the Dark Matter model, we must understand the impact of
baryonic physics on galaxy formation!

(1) WE NEED BARYONS IN ALTERNATIVE DM MODELS. IS THERE A
SMOKING GUN THAT POINTS TO A GIVEN DM MODEL?

(2) CAN WE UNDERSTAND THE FORMATION AND EVOLUTION OF DWARF
GALAXIES IN A VANILLA CDM MODEL?

Or, we need to study dark matter in a regime where
baryonic impacts are negligible



