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Small scale puzzles
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“Aquarius” pure dark matter
simulation of structure formation in an
LCDM cosmology
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The ousp-core problem

[Flores et al. 1994; Moore 1994] & b 2T
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“Smoking gun” evidence
for DM heating
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Rotation curves Stellar kinematics
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Di Cintio et al. (2014)
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Self interacting dark
matter
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o/m < 0.57cm?g ! at 99% confidence.
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Ultra-faints



¢’ UNIVERSITY OF

A dark matter core in an ultra-faint dwarf SURREY

Contenta et al. 2017; Koposov et al. 2015; Crnojevic et al. 2016; Amorisco 2017



¢ UNIVERSITY OF

A dark matter core in an ultra-faint dwarf SURREY

Age : 0.0 Gyrs

Mgy = 5 x|10° Mg

Radius = Contenta et al. 2017

Dark matter density =—




A dark matter core in an ultra-faint dwarf

Age : 0.0 Gyrs

Mgy = 5 x|10° Mg
Radius =

Dark matter density =——p»
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A dark matter core in an ultra-faint dwarf
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* We have found “smoking gun” evidence for dark matter
heating in dwarf galaxies.

e Dwarfs with more star formation have lower central
dark matter densities.

e At least some ultra-faint dwarfs appear to have dark
matter cores.

e Our new “EDGE” simulation campaign will shed light on
the formation and evolution of the smallest galaxies.

Justin |. Read



