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Once upon a time: no A\
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Less matter =¥ more curvature =? slower decrease
of H in time =¥ larger H at same time =» H in
lightcone looks like accelerated expansion
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Kinematic Sunyaev-
Zeldovich effect




Kinematic Sunyaev-
Zeldovich effect

® Correlated outward velocity

® Transfer of energy from outward moving
electron gas to CMB photons

® Strong imprint on CMB temperature map

® Rules out Gpc-scale A-less voids

[Garcia-Bellido, Haugbglle, 2008]
[Stebbins, Zhang, 201 0]
[Zibin, Moss, 201 1]
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Compton-Y distortion

Black body spectrum to not entirely black body spectrum
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Observational constraints on
large perturbations around us

® CMB: corrected da to last scattering
® Ho:local (z <0.]) expansion rate

® Compton-Y: CMB deviation from Planck spectrum.
[Stebbins, Caldwell, 2007]
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CMB: corrected da to last scattering
Ho: local (z < 0.1) expansion rate

Compton-Y: CMB deviation from Planck spectrum.
[Stebbins, Caldwell, 2007]

kSZ: up scatter CMB photons and induce secondary
anisotrgpies [Garcia-Bellido, Haugbglle, 2008]
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CMB: corrected da to last scattering

Ho: local (z < 0.1) expansion rate

Compton-Y: CMB deviation from Planck spectrum.
[Stebbins, Caldwell, 2007]

kSZ: up scatter CMB photons and induce secondary
anisotrgpies [Garcia-Bellido, Haugbglle, 2008]

H(z): radial expansion rate at different redshifts
SN: geometrical distance measure

BAQO: geometrical distance measure



How copernican is the
universe!



How copernican is the
universe!

P(k)T} CMB
Probability of large perturbation (0s— Ov)




How copernican is the
universe!

Homogeneity Prior

P(k)

w CMB
Probability of large perturbation (0s— Ov)

Wednesday, 15 August 12



How copernican is the
universe!

Homogeneity Prior

P(k)

w CMB
Probability of large perturbation (0s— Ov)

Observational constraints

HO, SN, BAO, CMB, k§Z, Compton-y, H(z)




| | C=CMB
F=Ho

Y=Compton-Y
K=kSZ
“FB 1 H=H(z)

%é . .' S==SN
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[Clarkson, Marra, WYV, in preparation]
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Summary

® Now we can promote the Copernican
Principle from fantasy to reality.
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Summary

® Now we can promote the Copernican
Principle from fantasy to reality.

Almost....
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