
Bran@ Cosmology and t& 

Motivation: 

What is the cosmological evolution of a brme Uniwm h a 
space- time? 

rn Working framework: 

The Randall-Sundrum model (five space-time dimeswim) 
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Pmsible effects: 

- Energy exchange between the brane md the bulk 
- 

- Mirage effects: Influence of the bulk matter on the ham evolution 

A. Kehagiaa, E. K W ,  JHEP #811:m,IW 



The R a n d a l l - S a  .(ST 
L, -a, R. 

Action: 

Metric: 

Warp factor: 

Fine tuning: 

a Localimtion of the masalas $r&fon near the brame 

Newtonian potential on the brane: 



Brane cosmolw 
w 

u. 

Action.: 

Metric: - 
fiedmann equation: 

Dark radiation: 

Gdnservation equations: 
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Action: 

&an@ evolution equations: 

For $ fi << 1 the la& two ~ U ~ & ~ M L S  become: 
4 

For $d < 0 accelerated expansion is possible - 





Exact s o l u t i o ~  

Location of the brane: r = e(r,q = O) =qrj 

Strategy: 

- Find a solution of Einstein equations in the bulk 

- Embed the brane 

If p = p = 0, then M(r) =constant (.4dS-Schwms&M W) 



The exact dot- Ib an arbitrary brdk 
- 

p.% A ~ r ~ ~ ,  
Pm8,  pa^^^^, M. 

a Effective Friedmaan eq-; 

GeneraIised comoving mass of tbe bulk h i d  

p 1 T . ~ ~ u " z a ~ :  buIk energy density aar memud ky tL bulk -. 
4 GeneraIized dark radiation 

1 2M3 M ( e, r )  
pd = ea 

Raychaudhuri equation: 

p: bulk pressure a m e m r d  by the bane  obsem. 

Acceleration ? 











Action: 

Effective fiedmann q- iix 9, & < V ;  



Summary 

4- p m k b   the^^^^ 
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the effitiw fried ma^ quation. - -  --- A--. 
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The &ective equatim of state of the m = - = F # W B  
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bulk. 

The induced gravity scenario (DGP d) 
interesting properties. U n f o r t W y ,  this 
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