Big Questions

® Does Dark Matter exist!?

® “|In 5 years, we'll know what the dark
matter is.”

® |'ve heard this asserted by different
people every few years since 1989.

® How do we explain the observed coupling
between dark matter and baryons!?
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Tuorla-Heidelberg Galaxy Model

Flynn et al. 2006, MNRAS, 372, 1149 Known properties

Local surface density

¥, = 35.5 Mg pc?

¥, = 13.2 Mg pc™?

M, ~ 6 x 101 Mg
V(R = 3kpc) ~ 200 kms™*

stellar mass

< 2.0 3 3.0 4 4.5 ®
Ry [kpc]
disk scale length
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Inferred surface mass density
for scale lengths 2 - 4 kpc

SRR N e, o
T k,: T T 'ﬁ\\?-h
\(‘ \3{
<
@) =
Q0
|
Q) ™M
@)
— ~—
G>(.\2
= G
~—
o)
N —
)
~—
OO You are here
0 ) 10 15 20

R (kpc)

Saturday, March 14, 2009



Inferred baryonic rotation curves
corresponding to preceding surface densities
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Spiral galaxies generally obey a mass discrepancy-acceleration relation (McGaugh 2005).
Can fit the data for this function.
Note that the mass discrepancy never appears above a critical acceleration Qa+
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Vboum =~ 130 kms™ (circular support)
ppy = 0.0083 Mg pc™® =0.33 GeVem ™
A

At solar circle
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Primordial NFW halo c=17.1

quite reasonable: VQOO — 124 km S_l
-
L() | ! | |
2 ~ "é... 1l
8 - ORO0 VOB © — 4 ;
N T —
VR
T o
n 0 r .
—
g 8 ompressed bl
N— B - 0 -
— ordial ha
N i
S [ _
LO
compressed NEW
O ./ ] ] 1 1 1 1 ]
0O ® 10 15 <0

R (kpc)
No problem having near-maximal disk 1f compression done right (Sellwood & McGaugh 2005)
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The halo-only rotation curves of all spirals are strikingly similar (McGaugh et al. 2007)

©0.032My  1.27 GeV

P=7R p(33: R cm?

Densities are too low to be seen by Fermi
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Baryonic Tully-Fisher Relation
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The Baryonic Tully-Fisher Relation and Confirmed

mass discrepancy-acceleration are empirical . .
realizations of MOND predictions M O N D P red ICtioNns
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