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The universe 1S accelerating. [Kimematics|

We do not know why. dynamics]

Cosmological constant?




wimap3: w = —1.0621_8:(1)38




TABLE IIT Summary of the Bayes Information Criteria Hesults.

The fiat cosmological constant (fat ACDM model depends

on only one parameter and is preferred by BIC. The ABIC values for all other models in the table are then measured with
respect to this fat cosmological constant model. The goodness of fit (GoF) appraximates the probability of ﬁndmg g worse fit

to the data. The models are given in order of increasing ABIC or complexity (derived from (Davis ef all, 2007).

Model

Flat cosmo const,

x-/ dof

194.5 /192

GoF(%)

ABIC

Parameters Fitted

Q.0 =027 4+0.04

Flat Gen. Chaplygin
Cosmological const
Flat eomstant woe

193.9 / 191
1943 /191
194.5 / 191

A=0.T3L£0.05 a=0.06=+0.10
nml'.lr n..!\.
Qo =027 004, wop =-—1.01 £0.15

Flat variable wpe(z)
Constant wne

Gen, Chaplygin
Cardassian

103.8 / 190
193.9 / 190
103.9 / 190
194.1 / 190

Do =027 004, wo=-10+£04 w,=-04L138
R, 4, whe
Ao Lo
Three parameters {2,,.q, ¢, n poorly constrained, not neaded.

Flatr DGP
DGP
Chaplygin

Flat Chaplygin

210.1 / 192
207.4 /191
2204 /191
3010 /192

ﬂ:ml:l
Qonn, 3. SN4+BAO Etr-}ng_l}r disagree with CMB
-"4'1 ﬂ!nl.:l
A1 ﬂrnf.l

Bludman, 0702085




Many degeneracies {or w(z).

Which parameters?
Which priors?
Which data sets?

yesterday, Paul Hunt
today, Ed Copeland

Maor: et al, 0007297

Upadhye et al, 0411803

[Liddle, 0401198

Maor: et al, 0112526

Bridle et al, 0303180
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Perturbations
Does DDE cluster on scales less than ~100 Mpc?

A thorough understanding of the behaviour of
perturbations 1s needed.
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Figure 5. On the left the CME anisotropies for the w = —006 modsal. The top sclid line iz with perturkations and the low dashed line
for no perturbations. In betwssn the speed of scund is decrsasing from top to down with o = 0.2,0.05,0.01, 0.0, On the right the CME
anisctropies for the w = —2.0 modsl. The lowar solid line is with perturbations and the top dashed line for no perturkations. In between
the speed of sound iz increasing from top to down with r:f = 0.0,0.01,0.05, 0.2, The thin dotted lines above {for w = —0.6) and below
{for w = —2) correspand to sound spesds of o2 = 5.0. Note that in both cases that ¢ = 1.0 corresponds to the solid line.

Weller and Lewis, 0307104
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Takada, 0606533




woan Pre virializes
- mPpy 30 P virialize

— riergy conservation corrected

o the dark energy
into the virializat v pls ) T ;i mes that only
the matter component ar - (see circle cht), it is unclear how to
extrapolate in a smooth w etween the two es, This will produce a discontinuity
in the transition from the “clusterng” to the “non-clustering” behaviour.

Maor and LLahav, 0505308
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Fig. 2. Bedzhift evoluticon of the modified Press-Schechtar
mas= function at A = 1044 =1 A7 = for homogeneous [ top
pan=l) and mhomogensous (bottom panel) dark energy
models. In the main panels models were normalized to
reproduce the present-day abundance of dark mater halos
of the A—model with o5 = 0.9, In the embeddsd panel=
models were normalized to the same og = (L9, Lines are
the sam

Nunes et al, 0506043




Calculate, instead ol parameterize, the

clustering properties of DDIE.




lard' gravitational action

lard pressureless tluid

Lo=1(0,0)" —V(e)




Pm(t,7) = pm(t) +6p(t,7)

¢(t,r) = ¢(t) +=00(t,7)

V(g +0¢) =V(8) +V(e,00)

ds® = dt? — a®(t) (1 + 2¢(¢, 7)) dr? + (L4 29(¢, 7)) r2dQ?]

(Synchronous gauge)

E=(+2¢




standard FRW: evolution of the
background.

equations for the perturbation

variables, which after a Eourier transtormation
are ODE’s.




gaussian, with width: well within the
horizon.

homogeneous IC, with.no kinetic
energy (w=-1).

by the constraints equations.




Anti-correlation between matter and DE perturbations
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_m/HO=1O
-- -m/HO=1

“cross-over’’




Background EOS

[_inear correction to

First order corrected




0.03

rhorizon

Spatial profile of the equation of state




Why a void?




Energy density correction:

oPs ;
N

PE correction < 0 KE correction > 0




¢ >0 b <0
6 < 0 5 < 0

l l

OPE <0 OKE >0

Acceleration slows, but deesn’t change sign: gb < 0




At the lmear level, DDE develops voids, [ripples].

Our results are generic for slow-roll DDE.

Paossible imteresting dynamics in the non-linear regime?

Model sensitivity vs. generality?

Observables?




