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m Shapes of dark matter halos

m Substructure of dark matter halos
¢ abundance
¢ accretion rates

m Summary and conclusion
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Structure formation by
gravitational instability
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¢ the oldest thin disk stars >10 billion years old
+ rotational support, ordered motion ¢ mixed
up by mergers

m however

+ many disks are warped and/or lopsided
(>50%7?)

«+ difficult to create long-living features
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at much higher
resolution

o dark matter,
stars: N-body

+ gas: SPH
¢ including gas physics
a radiative cooling processes
o heating due to photoionizing UV background
star formation: phenomenological recipes
feedback due to supernovae, stellar winds etc.
metal enrichment
o tidal forces of the environment ™: George Lake
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Log p/10° M, kpe® = .

Log radius/kpe

Radius

near the center
The profile is
shallower than
Isothermal near
the center

How much
shallower?

= NFW: -1
= Moore: -1.5

Navarro, Frenk &
White 1997 3
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for galaxy halos

Eke, Navarro &
Steinmetz 1999 11
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+ The two may differ if: ;
halo is not spherical 50 [ 00000e 550 puppaas00000_ ]

. . . =~ o0 0 790onnggg ]
a velocity dispersion f oot
of the gas or disk ° o 4 @ W
thickness is important

a there are departures from equilibrium.

+ The disagreement reported so far is with fitting
formulae, not with the actual structure of simulated
CDM halos: simulating dwarf halos at high resolution
is hard. 15
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smearing. The situation

X2 ~6.8e—01

r,=6.0 kpc

. V,=189.7 km/s -

has improved with the
H-alpha observations

+ Some disagreements
between observers
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XE=1.9e400

- r,=o.1 kpe

- y=52.23 1
V,=96.6 km/s -

remain, as does some
ambiguity in the
interpretation of
published data.

McGaugh et al
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| —— Dwarfs
| —— Galaxies
I —— Clusters

in the simulations.

Combined with the
local density, it may
be used to derive an
upper limit to the
inner asymptotic
logarithmic slope

No obvious

convergence to a
power law

Radius

Hayashi, et al 2003
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Dark Matter in the Milky Way

<
S MW
o X .
B Dark Mass B dynamics
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The Tully-Fisher Relation

Zero-point of
Tully-Fisher
relation
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Shapes of Dark Matter Halos

m Mostly
prolate or
triaxial

Triaxial

Prolate
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Sagittarius Dwartf
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Sag Dwarf stream puts tight
limits on the clumpiness of
the Galaxy halo

Ibata et al 2002
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Sag Dwarf stream
puts tight limits on

the flattening of the

Galaxy halo
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Sag Dwarf stream
puts tight limits on

30

the flattening of the

Galaxy halo
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Sag Dwarf stream
puts tight limits on
the flattening of the
Galaxy halo
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— Simulated eluster
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Dark Halos are shallower
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than isothermal
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—— - ACDM z=0 (FO1)
— — SCDM z=0.1 (M99}

. —-— Elypin et al (1999) -

. —a— izothermal halos
= — R e U o o o V(1) .
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Heating of a Milky Way-like
stellar disk by substructure

without substructure
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§ Red curve:
£ with

§a substructure
£

Substructure
halos seem to
contribute little to
the thickening of
the disk!

Font & Navarro 2001

Stellar disk thickness

1 1.6
tine (Gyr)

Time In Gyrs




Dark mass accretlon hlstory

—

m Similar temporal
evolution of the
dark matter
component

m ~50% of the mass
inside ryqq
assembled by z~2

m Mass inside 20
and 100 kpc ~
constant in the last
10 Gyrs e
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design and calibrate the cosmological model
+ density profiles of dark matter halos
+ shapes of dark matter halos
¢ Substructure

Particle Cosmology

L 2

m SSS provides serious challenges for the
concordance model that merit further
Investigations

m Solution: Astronomy or Astrophysics or Particle
Physics ? 43
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