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C ontents

●  Bes t M odel fit to  current datasets : 3y r W M A P+SN+K P+B AO

    -  LC DM : fla t, agreem ent w ith  K P  -------------->  bes t fLC DM

    -  sDGP: open, d isagreem ent w ith  K P  -------->  bes t O DGP

●  ISW -Galaxy  cross  corre lation tes t

    -  K M  ansatz (K oyama and M arteens 05) -->SSH ansatz (S ong, S awicki and H u 06 )

    -  M easuring d ifference betw een fLC DM  and O DGP

    -  Targeting h igh redshift

●  C M B tem perature spectrum  tes t a t la rge scales

    -  W e show  O DGP C M B  tem perature  pow er spectra
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P rologue
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DGP: em bed 4D brane on M inkow ski bu lk– Dvali, G abadaze and Porrat i 00

          Gravity looks 4D at sca les < r
c
 (=M

4

2/2M
5

3)                                                    

             Gravity looks 5D at sca les  > r
c

C osm ic acceleration found a t se lf accelerating branch-Deffayet 02

Geom etrica l tes t has  been done- Dvali and Tuner 02, Fairba irn and G oobar 05 

Sm all sca les  s tructure  form ation w orked out-Lue, S tarkm an and S occimarro 
04, S ong 04, S awicki and C arroll 05, K oyama and Marteens 05

Phenom enologica l s tudy-S ong 04, Ishak, U padhye and S pergal 05,                                   
K nox, S ong and Tyson 05, Linder 05, S chim id , U zan and R iazuero 05, S tabenau and Ja in 06 , Zhang 06



P rologue
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Low  redshift H igh redshift



C urrent cons tra in ts
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3yr W M AP: w
m
, w

b
, D(r*), ... SNLS: cosm ic acceleration

Hubble key  pro ject: filtering 
m odels  w ith  h

Baryon oscilla tion

sDGP

Pressure

?



w (a) for sDGP
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Bes t sDGP m odel is  identica l to  
Q C DM  w ith the fo llow ing w (a)

w (a=0) ~ -0.8



Pressure on  sDGP  due to  h igh  H
0
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3yr W M A P 
cons tra in ts  on 
w

m
 = 0.127
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Higher H
0
 put sDG P  under the  p ressure  

w ith  curren t constra in ts



Pressure on  sDGP  due to  h igh  H
0
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2(sDGP -fLC DM )


m

= 0.15

H
0
 =  90

 2 =  - 0.2

No KP



Pressure on  sDGP  due to  h igh  H
0
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2(sDGP -fLC DM )


m

= 0.18

H
0
 =  82

 2 =    2 .5

+ KP H
0
=0.72 ± 0.8



C urvature for sDGP
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C urvature for sDGP
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O pen curvature is  reques ted to  fit D(r*) m easured 
by  W M AP. F lat DGP is  excluded by  3-  leve l

O DGP



His tory  of DGP  s tructure form ation so lu tion
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1) Lue, S tarkm an and Soccim arro 04 (LSS ): Spherica l co llaps ing 
m odel leads  to  decay ing -  w hich is  coupled to  photon. No 
m odification on - . The ex tra decay  com es from    sourcing 
m atter perturbation. They  found -≠ 0 w ithout unders tanding 
the nature o f it.

2) Song 04, C arro ll and Saw icki 05: P ropos ing an a lternative 
approach by  us ing Gauss ian Norm al gauge w ith  neg lig ib le  W ey l 
flu id  ansatz. --->  oppos ite  s ign of ISW -galaxy  corre lation.

3) K oyam a and M arteens  05 (K M): W ith the sam e gauge choice 
w ith  Song 04, but w ith  another ansatz on W ey l an isotropy  
s tress , K M  reconfirm  LS S. It w orks  fine jus t on the sm all sca les .

4) Saw icki, Song and Hu 06 (SSH-to be published nex t w eek): 
E x tending K M  at larger scales  to  apply  DGP  for ISW  scales .



ISW -galaxy  corre la tion w ith  K M  solution
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Reques t on the tom ographic IS W  v iew  on the 
potentia l 

- 
by  us ing ISW -galaxy  cross  corre lation

C orre late d( - )/d t to  
galaxy  population in  i b in



Tes t K M  ansatz at IS W -galaxy  scales-m atter
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C ons tra in t eq. F rom  E ins te in eq.
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C onservation on W ey l com ponents
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Test K M  ansatz at ISW -galaxy  sca les -W ey l

C orrection on K M  ansatz at ISW -galaxy  sca les
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C orrections  on K M  solution at ISW -galaxy  scales
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C orrections  on K M  solution at ISW -galaxy  scales
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C orrections  on K M  solution at ISW -galaxy  scales
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R-cross  corre lation coefficient
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R l
i =

C l
g T

C l
T T C l
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S ignal to  noise
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S/N=2.6

S /N=4.5S /N=5.0S /N=5.4S /N=5.8

S /N=6.1S /N=6.0S /N=5.1

W ith f
sky

=1



C M B tem perature pow er spectra
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C M B tem perature pow er spectra
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C M B tem perature pow er spectra
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C M B tem perature pow er spectra
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C M B tem perature pow er spectra
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E pilogue

ECcmbC

1) sDGP is  under pressure due to  h igh H0.

2) M easurem ent of IS W -galaxy  at h igh redshift can be used as  
an independent tes t o f sDGP.

3) S trategy : ga laxy  survey  at h igh redshift, e .g. Z ~ 3, can tes t 
sDGP in both w ays ,

     - To use B AO  ru les  out (or support) sDGP  by  H0

     - ISW -galaxy  corre lation


