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The Basic Issue

Detecting dark energy is hard



ISW: SDSS & BEYOND

The Basic Issue

Detecting dark energy is hard

Only becomes important late in the history of the universe (No CMB or
BBN, only LSS)

No important effects on small to intermediate scales (probably)

Only two generic effects: increase d4 & d;, and suppress growth of large
scale structure relative to 2, = 1

Detecting dynamic properties (w = w(z)) is even harder
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A Bit of Pedagogy

Integrated quantities (d(z), |
H(z), D(z)) inherently less D(z) or 8(2)
sensitive to dark energy
properties than derivatives
(dD/dn, dg/dz)

Cosmic Irony: Most precise
measurements (SNe, weak
lensing) are least sensitive; least
precise measurements (ISW)
are most sensitive.
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Cooray, Huterer & Baumann (2003)
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ISW In 2 Minutes

After matter-radiation equality,
dark matter falls into potential
wells set up during inflation. For
ACDM, universe expands faster
than potentials grow

CMB photons passing through
potentials see net blue-shift in
energy = Integrated
Sachs-Wolfe Effect

Increases CMB autocorrelation
at small [ and induces positive 3
correlation with galaxies Wayne Hu, Samuel Laroque
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Thermal Sunyaev-Zel'dovich Effect

Hot electron gas surrounds
galaxy filaments and clusters

CMB photons inverse Compton
scatter off of electrons, shifting
photons to higher energies

CMB in Rayleigh-Jeans region
of original spectrum gives
observed temperature
decrement = anti-correlation
with foreground structure
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Expected Signal

Expect ISW to dominate on
large angles, SZ to become
— ISW+SZ Theory

Important on smaller angles ISW Theory
— SZ Theory

2 free parameters in linear
theory: galaxy bias

(0gal = bgai0par) and electron
gas-bias (I.bp). byq controls
overall amplitude of the signal
and 7T.bp determines the relative
Importance of the SZ effect
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Very important to maximize sky — _
coverage (cosmic variance) and 9 (degrees)
keep Poisson noise low
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Other Similar Measurements

Boughn & Crittenden and Nolta et al : 3/4 sky with NVSS radio selected
galaxies, z ~ 1, very broad redshift distribution

Fosalba & Gaztanaga : 3300 square degrees with APM digitized optical
plate data, z ~ 0.3, broad redshift distribution

Fosalba, Gaztanaga & Castander : SDSS DR1 data, z ~ 0.35, broad
redshift distributions

Afshordi et al : 2MASS full-sky IR selected galaxies, z ~ 0.1, some redshift
Information
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Our Galaxy Data Set

Begin with 120 million galaxies covering ~ 6000 square degrees
1 < 20, seeing < 1.4 (~ 5000 square degrees)
Use color-based selection to pick out Luminous Red Galaxies

4 photometric redshift bins spanning 0.3 < z < 0.8 with 0.3, 0.6, 0.2 and 0.1
million galaxies (from lowest to highest mean redshift)






