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1.1. Dark Matter Halos and Halo Structure

1.2. Galaxies and Galaxy Formation

2.1. Halo Contraction
2.2. Halo Shapes
2.3. Halo Substructure (Subhalos)




1.1. Rotation Curve Measurements

1.2. Gravitational Lensing Tests

1.3. Direct DM Search Signal Predictions

1.4. Abundance of Halo Substructure (subhalos)
1.5. Halo Shape Tests for DM Self-Interactions

1.6. DM Annihilation Luminosities &
Morphologies
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TRACTION

r M(<r) is an adlabatlc invariant
for circular orbits

ADlABATlc )y

i ,-\—— E— ;~—_‘=~7 T

STEIGMAN ET AL. 1978;
ZEL’DOVICH ET AL. 1980;
BLUMENTHAL ET AL. 1986



ADIABAT]C CONTRACTION
:(r) ) as an invariant
to account for noncwcular orbits

Fit, {r) = Arvir (r/rir)V
to particle orbits

GNEDIN ET AL. 2005



RUDD ET AL. 2008

Halos in galaxy forming

simulations look have

galaxy formation steeper pl‘Ofil es
1000 ‘ non-radiative Gas

dissipationless n-body
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A\LSO: RASIA ET AL. 2008;
GUILLET ET AL. 2009;
CASARINI ET AL. 2010




RUDD ET AL. 2008
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WANG ET AL. 2010

Blumenthal et al 1986 : ---mi--
Gnedin et al 2004 ;: ——
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SIMILAR: GUSTAFSSON+06; PEDROSA+09; TISSERA+10; DUFFY+10



DUFFY ET AL. 2010

“WEAK” FEEDBACK “STRONG” FEEDBACK
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" Gnedin et al 2004; g, = 0.03 f " Gnedin et al 2004; o, = 0.07
Blumenthal et al 1986; oy = 0.04 ——-- = % Blumenthal et al 1986; oy = 0.07
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SEE ALSO: GNEDIN+04; GUSTAFSSON+06;
ROMANO-DIAZ+08; KAZANTZIDIS+08;

PEDROSA+09; TISSERA+10; WANG+10







SCHULZ ET AL. 2010

Middle Sample

Gnedin Model - AC of NFW
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DUTTON ET AL. 2010

L © AO3 X K02

A GO7 O X08 . OINTS:
- @ NO7 O SO7
- 9 T09 B PO9

GALAXY DATA
COMPILATION

2.4
[km s=1]

RATIO OF MEASURED STAR/GAS

@]
w
W
Q
)
-
g
™
>
0
-
g
. -
0
=
)
Q
)]
W
Q.
)

MEASURED SPEEDS

opt WITHIN GALAXIES

ALSO: GNEDIN ET AL. 2006; SAND ET AL. 2008; SIMON ET AL.
2008; TRACHTERNACH ET AL. 2008; DE BLOK ET AL. 2010...







AD]ABATIC CONTRACTION

(r) ) as an invariant
to account for noncwcular orbits

(r) = Atvir (r/rvir)"”

fit A & w to get better
contraction model!

GUSTAFSSON+06; WANG+10; DUFFY+10



DUFFY ET AL. 2010
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_WANG ET AL. 2010
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1. The degree ot halo C'-Un;_)_ractlon depends not
only upon: the “fimail state” piithehalo, but on
its assembly hiStory:

2. The degree of contraction depends upon the
manner in which the stars were assembled
from the early inter-galactic gas.

3. These facts are making definitive predictions
difficult because galaxy formation is not
understood in detail.
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KAZANTZIDIS ET AL. 2005

cooling DM only
cooling DM & stars
— — — —adiabatic
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LAU ET AL. 2011







¢ SUBHALOS ARE, TO
ROUGH APPROXIMATION,
MUCH LIKE SMALLER,
DENSER HALOS

SUBHALOS
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D’ONGHIA ET AL. 2010
— t=0

t=3.7 (No Disk)

t=5.5 (No Disk)

t=3.7 (Disk)

t=5.5 (Disk)

10°
Subhalo Mass

ALSs0O: KAZANTZIDIS ET AL. 2009; ROMANO-DIAZ ET AL. 2010



ely Happens, but it
is hard to assess the degree and it depends
upon messy details of galaxy formation

2. Baryonic Contraction likely makes halos
rounder (altering, in principle, constraints on
SIDM), but the degree is again hard to assess

3. The presence of galaxies should reduce the
prevalence of substructure, but the degree is
hard to assess



