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The Universe Is
accelerating!!l,

SN Ia

Supernova Cosmology Project
Knop et al. (2003)
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Modified Friedmann equations:
Alternatives to EdS

EdS: Observationally
challenged
Fits observations
LCDM: better, c.c. problem
Exotic Quintessence,
fluids: Chaplygin gas, ...




Modified Friedmann equaﬁonsz
Alternatives to EdS ctnd.
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Cardassian Models:
an example

@ MPC model (Freese, Gondolo & Wang, 2003)
@ g>0, n<2/3

@ no dark energy, only CDM

@ at early times, CDM like behaviour, at late
times cosmological constant type behaviour

o linear perturbation growth can be radically

different
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DGP-model

(Dvali, Gabadadze, Porrati 2000)
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@ 5-dimensional universe
(gravity)

@ flat extra dimension

@ SM lives on the brane



DGP-model cntd.
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f bulk brane

cross-over scale r :




DGP-model cntd.

\ Friedmann equation on the brane:
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Generalized Friedmann
equm‘ion

critical scale H_ of new physics
early times, F(H) H




Generalized Friedmann
equation

DGP C.C.

leadini term
Dvali&Turner
(2003)




Constraints: SN Ia

(I%)z =Q,(1+2)°+(1-Q,) (%)a

adata: 194 SNIa, from Barris etal. (2004)
@ marginalized over h (H,)
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Fits to CMB: effective fluid
description

fluctuations or not?

if only background expansion is modified,
one can model it by an effective,
nonfluctuating, fluid:

equivalent to modifying the Friedmann
equation



Fits to CMB: effective fluid
description

@ Friedmann:
d
@

)
@ hence

(radiation is ignored here for simplicity)



Fits to CMB: effective fluid
description

afg) =<1+

a2,,(1+z)?
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Comparison with Cardassian
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(radiation included)



Fits to WMAP

@ CMBFast
o fit to the TT power spectrum




Fits to WMARP:
combined contours

® CMB+5SN Ia




Conclusions

Brane worlds can lead to a modified Friedmann
equation on the brane

: q] : : ;
corrections of form ~H arise, also in Cardassian
type scenarios

observational data indicates that a correction of the
form ~1/H is preffered slightly over a cosmological
constant and significantly over a ~H correction

fluctuations?
brane world construction?

Large Scale Structure constraints?



