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The zoo of dwarf galaxies
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warf dynamics
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rotation curves
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The Missing Satellites
Problem




ow humber of satellites
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Quantifying the Missing Satellites Problem
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Discrepancy of ~ 2 orders of magnitude between the number of satellites predicted
by numerical simulations of galactic systems and the Local Group.



ossible Solutions
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possible solutions
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Which physical process
drive this?
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Inefficient atomic cooling
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The temperature of the shocked gas in a halo with virial velocity V., is

L re——

e minimum mass for atomic hydrogen cooling
e |t corresponds to T=104 K (Mvir ~108 Msun)

e only Viir < 15 km/s

(Rees & Ostriker 1977)
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UV feedback

e photoevaporation of dwarf galaxies during the epoch of
reionization

e heating of the intergalactic medium to ~1-2 104 K
e suppress galaxy formation in halos with Tvwi<1-2 104 K
e This means V\i<20 km/s at z=6 (Mvir < 10° Msun)

e This may work for Ultra Faint Dwarfs

(Efstathiou 1992, Bullock et al. 2000, Benson et al. 2002, Bovill & Ricotti 2009,
Sawala et al. 2016)



stellar feedback

efficient in ejecting star-forming gas
In heating cold and dense gas
In preventing star formation on galaxy-scales

in halos upto Myir<1011 Msun or Vvir < 100 km/s

(Dekel & Silk 1986)






The Cusp-Core
problem



A problem iIn the inner slope of
DM profile (@)
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(McGaugh et al. 2001, Marchesini et al. 2002, Simon et al. 2005,
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possible solution (ll)
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Feedback is the main
suspect again...

Feedback drives repetitive gas blowups
It shakes the gravitational potential
it induces gravitational heating in the central halo

only if star formation is intense (Ultra-faint dwarfs remain
cuspy)

and if gravitational potential is not too deep



feedback creates cores
above ultra-faint dwarfs




The Too-Big-to-Falil
Problem



Classical Dwarfs are too
dense
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possible solutions (lll)

o feedback

e interactions between satellites and the MW: tidal
stripping, disk shocking, ram pressure stripping

e |solated field dwarfs



Planes of Satellites



VPOS as seen edge-on GPoA as seen from the MW
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possible solutions (IV)

e filamentary accretion within ACDM

* |limited coverage in observations

e rotational supported motions?



Three take-home messages

e Missing Satellite Problem

e ACDM halos are too cuspy and dense in their centres
compared with many observed galaxies

e Planes of Satellites

THANKS
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