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Integrated Sachs-Wolfe effect
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Integrated Sachs-Wolfe effect

blueshift = redshift
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Integrated Sachs-Wolfe effect

blueshift = redshift
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Integrated Sachs-Wolfe effect
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Integrated Sachs-Wolfe effect
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Growth rate vs other probes
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“Growth Rate of Large Scale Structure as a Powerful Probe of Dark Energy”
Cooray, Huterer & Baumann, astro-ph/0304268
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Why?
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Why?
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Integrated Sachs-Wolfe effect
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LSS and ISW are correlated

Crittenden & Turok, PRL96, astro-ph/9510072
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Current CMB/LSS correlation detection
WMAP1 / 2MASS: Afshordi et al, astro-ph/0308260

WMAP1 / APM: Fosalba and Gaztanaga, astro-ph/0305468

WMAP1 / SDSS: Fosalba et al, astro-ph/0307249
Scranton et al, astro-ph/0307335
N. Padmanabhan et al, astro-ph/0410360
A. Cabre et al, astro-ph/0603690

WMAP1 / NVSS: Boughn and Crittenden, astro-ph/0305001
Nolta et al, astro-ph/0305097
Vielva et al, astro-ph/0408252
McEwen et al, astro-ph/0602398

WMAP1 / HEAO-1: Boughn and Crittenden, astro-ph/0305001

WMAP3 / SDSS high-z quasars: Giannantinio et al, astro-ph/0607572
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CMBJ/LSS correlation
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CMBJ/LSS correlation
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CMBJ/LSS correlation
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CMBJ/LSS correlation
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CMBJ/LSS correlation

() — TT — C,
M (i) — MM — M,

TM——'-XI

‘s T fu2I+1) X

\N), 4 CM,



Future

LSST
50 gal/arcmin?

20,000 deg?
10 photometric bins, z . =3

Planck
CMB temperature and polarization

http://sci.esa.int/
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ISW tomography
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Other models (with same CMB TT)
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Precision cosmology with S/IN<10?

factor ~ 10 better sensitivity to DE properties
probes large (linear) scales
linear dependence on bias
goes deep in z

independent of tand r
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Other models (with same CMB TT)
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Precision cosmology with S/IN<10?

factor ~ 10 better sensitivity to DE properties
probes large (linear) scales
linear dependence on bias
goes deep in z

independent of tand r

Pirsa: 06110057






Principal Components
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Principal Components
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Best determined modes
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Principal Components
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Best determined modes
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Best determined modes
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The kink
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The kink
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Dark energy clustering

Bean & Dore, astro-ph/0307100

Hu & Scranton, astro-ph/0408456
Corasaniti, Giannantonio, Melchiorri, astro-ph/0504115
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Dark energy clustering

Bean & Dore, astro-ph/0307100

Hu & Scranton, astro-ph/0408456
Corasaniti, Giannantonio, Melchiorri, astro-ph/0504115
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Modified gravity

The oDGP model

wg(a)= -1/3 —» -1/2 — -0.85

Q,=0.036 Q_=0.18 h=0.8

Song, Sawicki, Hu, astro-ph/0606286
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Modified gravity

The oDGP model
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Modified gravity

The oDGP model
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Q,=0.036 Q_=0.18 h=0.8

k:

_"'I ((D = .{’) = SHGP."?A?"

a-

L @+¥)=——C ) A,
a 3B(r..H .H)

Song, Sawicki, Hu, astro-ph/0606286

Page 46/53



Modified gravity

The oDGP model
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Modified gravity

The oDGP model

wg(a)= -1/3 —» -1/2 — -0.85
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Modified gravity

The oDGP model
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Modified gravity

The oDGP model
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Modified gravity

The oDGP model
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Summary

Existing ISW measurements show independent
evidence for non-matter-dominated expansion

Future ISW measurements will provide

 high-z constraints on wy(z)
» test of alternatives to GR

» probe of Dark Energy perturbations

« 2?7
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