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ABSTRACT: The satellites of the Milky Way have been often used as a test-bed for cosmological models, for instance because they are strongly dark matter dominated objects. However it
IS on these scales where the currently favored LCDM model faces most challenges. Recently, Boylan-Kolchin et al (2010) highlighted another potential discrepancy between observations of
the local population of dwarf spheroidal galaxies (dSph) and the results of high resolution simulations of subhalos assembled in fully cosmological context. Firstly, simulations would seem to
produce objects that are much more concentrated than observed, i.e. they would reach their peak circular velocity at a smaller radius than estimated for the dSphs. Secondly, the number oft
bright satellites having maximum circular velocities in excess of a given value would appear to over-estimated in LCDM simulations. In this work we present solutions to both problems by
revisiting two basic assumptions tacitly made in previous studies, namely, the density profile followed by dark matter subhalos, and the mass of the Milky Way's dark matter halo. J
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ABOUT THE DENSITY PROFILES: We fit the circular velocity profiles for the satellites of the Aquarius MW-like dark matter halos, predicted to be luminous by our SA model
(Starkenburg. 2011) (FIG 1). The procedure is numerically more stable than fitting the density, which is more sensitive to shot noise for low number of particles.
» The Einasto model usually describes better than NFW the profiles, since its residuals are consistent with zero.
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» This correlation is not present for
objects of the same mass in the field
(gray open points). This hints towards

a tidal origin
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COMPARING AGAINST OBSERVATIONS.: THE ROLE OF THE MW MASS :
20 1 -5.0 - —
80 - T T E | :
/ .é}f& . l ..1: Koposov et al. (2008) 40 F R A A E
5 Aq—A-2 :
10 =" a0 A Aq-B-2 7
o —-8.7 aq=C=a | E
-7 ] -
O -
) PY - ] Leol :
;‘Q; = g TR O i 0 AP :Fr}x; :
= ~12.4 | 20 A0k ~11.2<M,<-9.9
£
& — i -
sor ~— " 7] o 30F =
) [ Scaled with M, .(Aq—-B-2) = 8.2x10'"'M, E :
B ] ~ = =
0.10 _16.0 ,\ 60: ! 2; 20;
° fbound = 0.50 B 2§ 40 ;' ! _: 10 é Caoll —
o fbound = 1.00 = _"..'._':,1'" ————— SICI =
| 20 - ~-9.6<M<-85 -
. o ~-19.7 I
M L | | | | , . .l.l'-.'qull-l.,_“  — . | g
Vmax (KIm/S) v 0—5 ~10 15 - —20 —
» We use here the masses within the half mass radius, m2, of i, —
the dSphs in the MW as reported by (Wolf et al. 2010). They It was recently argued that the number of satellites e
showed that they can be estimated using the l.0.s. velocity predicted by LCDM to have a maximum circular velocity :111 S
dispersion via the expression mi,,={02r,2/G without being in excess of 30 km/s is larger than observed in the MW Sex
strongly influenced by the lack of knowledge about the orbital (Boylan-Kolchin et al. 2011). | 1'0 — 1'5 |
anisotropy. We claim that this could be an effect of the assumption ' ' ¥ (kpe) '
made for the host mass.
» The family of NFW models that are consistent with each of
this measurements define a curve in the plane Vmax-fmax, Vmax: » We scale the masses of all the 6 Aquarius halos to a common value, which we assume to be the mass of the
maximum circular velocity. All the NFW models consistent with lightest halo in the simulation Ag-B-2. (Springel et al. 2008). The value is consistent with current estimates for the
20-error measurements of mi2 for the nine most luminous dSphs mass of the MW (Smith et al. 2007).

of the MW are shown in the gray band.
» The number of objects of a given luminosity predicted by our SA model is in very good agreement with the

» We have included the values of Vmax-fmax for the luminous observations, especially when the host mass has been scaled to a common value. This is shown by the two
satellites of our simulations (filled points). As can be concluded figures above.

from this plot, the predictions from LCDM seem to significantly

deviate from the observations. » The scaled velocity profiles are also consistent with the observations. The figures on the right show as well

that our SA model places the right satellite galaxies in the right dark matter halos, since for a given luminosity

there is good agreement in the amplitude of the rotation curves.
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» The mass profiles of subhalos formed in LCDM simulations are better modeled by Einasto models, than the widely used NFW model.

» By assuming a value of a (parameter of the Einasto mass profile) that is well within the expectations from LCDM, the measurements of mass inside the half mass radius for luminous
dSphs of the MW can be brought to agreement with simulations.

» The mass of the host halo for the MW is shown to have an important role in determining the amount of luminous satellites with a given maximum circular velocity. We have scaled all
the Aquarius halos to have M=8.2x10"" Me and showed that the number of velocity profiles from the simulations are consistent with the observed values for the dSphs in the MW.

The same experiment was carried out for M31 leading to similar conclusions. Since M31 has a larger number of bright satellites than the MW, this suggests a higher dark matter halo
mass (~ twice as large).

CONCLUSIONS
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