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OUTLINE

The Central Density Problem
— What is it?

Inflationary Power Spectra

— What is there? Examples

Alleviating the central density
problem

— Modified mass accretion and
merger histories with “tilted”
spectra.

Dark halo substructure with
tilted spectra
— The dwarf satellite problem

— Constraints from strong lensing

Summary, Conclusions and
work In progress



The Central Density Problem
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ARZ & Bullock 02; Bullock et al.
01; Eke, Navarro & Steinmetz 01.
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/ Is ~ 6x Too High!!

- Evidence of problem from:

| o LSB/dwarf rotation curves

L]

* Bar braking in spirals
= (Debattista & Sellwood 01)

- * Lensing (Keeton 02,01)
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Vapax [km s71] < Naximum circular velocity of CDM halo

Definition: Ay, is the mean density, relative to critical,
within the radius ry;», where the rotation
curve drops to half of its maximum.
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Data From de Blok et al.
01; de Blok & Bosma 02;
and courtesy of R.A.
Swaters
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“We can still get information.
We’re readin’ all about inflation ...’

- DIRE STRAITS, fwistin’ By The Poal, 1982
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* Inflationary models where a field rolls down its potential must predict
some (perhaps very small) deviation from n=1.

* We study the effect of illustrative initial power spectra on halo structure.
*Neape Neapaxy = effective tilt on COBE and galaxy scales

Model (abbreviation) NeoRE | RGALAXY ‘running’ T (COBE)
“standard” (n=1) =1.0 =1.0 =0.0 720,95
Harrison (70), Zel'dovich(72)

“chaotic” 0.96 | ~0.95 small #0.87
V() = m* ¢ 2

Linde (83)

“inverted power law”  (IPL4) 0.9 | =0.92 | |dn/dlnk|=0.001 20,83
V() = Vy(1- 2%

“running mass” =0.85 | =0.79 | |dn/dInk|=0.005 20,65
V(P)=V,+m 2 (RM n<1)
+A¢zln(¢f¢“)
Stewart (97 98), Covi, Lyth & #1.10 | #=1.09 small s21.21
Roszkow ski (99), (RM n>1)
Covi & Lyth (99), Rahy &
Dimopouwlous (83)
“broken scale-invariance™ (BSI) =1.0 =1.0 |Breakin =0.97
Staroh insky (92), Silk et al. (87), Salopek et al. (89), fluctnation
Kamborlowdd & LG @) amplitude due
to change in
Vi slope of V(¢
T—““-——-h (set break at

¢ M, ~10101M







