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Small-Scale Structure

Dwarf spheroidals LSBs
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small-scale structure puzzles arise in various systems:
core-cusp, missing satellites, too-big-to-fail, diversity

Galaxy Clusters
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Spergel and Steinhardt, PRL (2000)
Rocha+, MNRAS (2013)
Zavala+, MNRAS (2013)
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SIDM+baryons are ongoing Kaplinghat, Tulin, Yu, PRL (2016)



Millennium-Il, Boylan-Kolchin+ (2009)

Can we understand SIDM halo evolution
without needing to run N-body simulations?

Yes! Use semi-analytic methods.
Gravothermal evolution.

In globular clusters:
+ Lynden-Bell and Eggleton (1980)

In SIDM halos:
+ Balberg, S. Shapiro, Inagaki (2002); Ahn, P Shapiro (2004); Koda, P Shapiro (2011)



Gravothermal Evolution

. Two time scales:
e Mass conservation
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Gravothermal Evolutlon
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Nishikawa, KB, Kaplinghat (arXiv: 1901.00499)



Central Density

initial NFW profile
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Nishikawa, KB, Kaplinghat (arXiv: 1901.00499)
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t =351 (t =90 Gyr)
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Nishikawa, KB, Kaplinghat (arXiv: 1901.00499)



t =374.56 (t =95.7 Gyr)
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Tidal Truncation
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In progress: BH formation o _ ,
Nishikawa, KB, Kaplinghat (arXiv: 1901.00499)



Simulations with Infall

Field halos
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TBTF Revisited
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LSST Connection
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