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Diversity of dwarf Galaxy rotation curves problem (Oman+15)=="Cusp-core problem” (see Moore94, de Blok+08, Oh+15)
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Possible solutions to the “Rotation curve diversity problem”

a) Galaxy formation can modify DM mass profiles?
b) DM is not CDM (e.g., self-interacting, SIDM)?

c) Uncertainties in data modeling and gas non-circular motions?

maximum velocity

See Oman+15,5antos-Santos+18
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Supernova explosions may lead to
massive gas outflows that cause
variations in the gravitational
potential and the consequent
reduction of dark matter in the

inner regions (eg., Navarro+96, Pontzen
& Governatol2)

This creates cores in the dark
matter that may be reversed if

baryons are re-accreted (Benitez-
Llambay+18, Read+16)

It can lead to large rotation curve

diversity (see Santos-Santos+18 with NIHAO
simulated galaxies)
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Simulated galaxies “observed” (Oman+19, see also Hayashi&Navarro06,Read+16, Pineda+17)

» Synthetic observations of the HI velocity field, using same tools as in observations

* Rotation curves derived using 3D-BAROLO (DiTeodoro+Fraternali15) “tilted-ring” model
* If there are non-circular motions in the gas, velocities are generally underestimated

Oman-+19
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 How do these scenarios match
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) Summa'ry/filturé_ work

A model that explains diversity has to explain correlations as well

» Baryon-induced cores
* can reproduce the largest cores
 lacks the most extreme cuspy cases (i.e., galaxies with low baryonic contribution in their
inner regions)

« SIDM+observed galaxies
* Produce cored galaxies in general, but not as extreme as observed.
* There is no trend between the size of the core and the importance of baryons.

* Mock observations of CDM+baryons (no core) simulated galaxies
* reproduce the range of diversity in core size
* and the trend with baryonic contribution, though more statistics is needed.
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* Summaty/future work: %

A model that explains diversity has to explain correlations as well

» Baryon-induced cores
* can reproduce the largest cores
 lacks the most extreme cuspy cases (i.e., galaxies with low baryonic contribution in their
inner regions)

« SIDM+observed galaxies
* Produce cored galaxies in general, but not as extreme as observed.
* There is no trend between the size of the core and the importance of baryons.

* Mock observations of CDM+baryons (no core) simulated galaxies
* reproduce the range of diversity in core size
* and the trend with baryonic contribution, though more statistics is needed.

« Exploring other possibilities:
i.  CDM-+hydro simulations with a variety of SF density thresholds
ii. CDM-+hydro simulations with different feedback schemes
ii. SIDM+hydro simulations, with baryonic outflows
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