Pushing the Void to the
limits: a good fit to CMB,
BAO, SN and HST.

~ WesselValkenburg, RWTH Aachen @
SRR S el LG s e LR b S N S e e e e B R e Rt (

< ) o & i a t Ll
K ) AR o ind gt i i
- - ¥ ol &> - Jy »l
B '--a ( .'L sy Ao - p
. N o adilh e Yo




Qutline

Friday, 13 August, 2010



Qutline

® Why is a large local void interesting?
e SN
e BAO
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Light beam in a dust
universe

Local energy density
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Lemaitre- Tolman-Bondi

ds® = —dt® + S?(r, t)dr? + R?(r, t)(d6? + sin® 6d?)

R'(r, t)
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Lemaitre- Tolman-Bondi

S(r. 1) = R'(r,t)
1+ 2r2K(r) 2

Two functions describing the configuration:
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Supernovae

CMB + BAO + SN + HST
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BAO

® Sound horizon at decoupling Ls
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BAO

® |5 subtends an angle AB(z) and
redshift Az(z)
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BAO

0.2 — 1 -
BAO -+

" ACDM =eeeseee-

0.18 I~ Profile C wrvvweeee

* %
0.16 A
U .

Friday, 13 August, 2010



Friday, 13 August, 2010



CMB

® da to the last scattering surface is altered
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CMB

® da to the last scattering surface is altered

® [cmpis altered
o/

® Calculate°
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CMB

® |gnoring ISW

® construct a best-guess template and marginalize
: [Moss, Zibin, Scott, 2010]
® but not so relevant when focussing on best
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CMB
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Ho = lim %%

z—0 Z

® ACDM can fit any value from 60 to 80 km/s/Mpc
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How good is it!

Model CMB BAO SN HSTgo+6 total 2
ANCDM 332751 2.1, 239.5 0.4 3614.1
Profile A 3376.6 5.0 240.3 6.6 3628.5

- ProfileB | 33767 05 23.2 51| 36175
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How good is it!
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How crazy is it!

Profile ZB L [M pC] I'3.355mK [M pC] I'/L
A 1.071 4853.935 22,357 0.00461
Rl ool B0 320 19.922  0.00385
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How crazy is it?

Profile ZB L [Mpc] r3355mK [Mpc] GLL
A 1.071 4853.935 22,2357 0.00461

B 1.241 5179.389 19.922 0.00385
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How crazy is it!

Profile (AX2 VS /\CDM) Qk,out Qk,in 50 to [Gyr]
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Number counts?
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Number counts?

® Reddest galaxies stopped evolving long ago:
® LTB void was still a perturbation on FLRW

® Origin and distribution not too different
- from known cosmology
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Number counts?

® Reddest galaxies stopped evolving long ago:
® LTB void was still a perturbation on FLRW

® Origin and distribution not too different
from known cosmology
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Number counts?

® Reddest galaxies stopped evolving long ago:
® LTB void was still a perturbation on FLRW

® Origin and distribution not too different
from known cosmology
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Realtime cosmology

[Quartin,Amendola, 2009]
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Compton y distortion

5 3
_—

 Caldwell, Stebbins, 2008]

Neutral

[Moss, Zibin, Scott, 2010]
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Compton y distortion
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® kSZ is promising for ruling out the Void
® Realtime cosmology as well.
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