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Testing cosmological models with WiggleZ
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The WiggleZ Dark Energy Survey

• 1000 sq deg , 0.2 < z < 1.0

• 200,000 redshifts

• blue star-forming galaxies

• 2006-2010

• 50% of data analyzed here



The dark energy puzzle

What is “dark energy” ?

1) new, missing matter-
energy component

2) failure of the laws of 
gravity

3) failure of the laws of 
quantum theory

4) systematic errors in 
our observations?



The dark energy puzzle
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The dark energy puzzle
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We need to make simultaneous measurements
of the cosmic expansion and growth histories



Clustering pattern



Amplitude of 
long-wavelength 
structure modes

Amplitude of 
short-wavelength 
structure modes
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Fourier wavescale k

We can model this 
function from theory

Clustering pattern



Modes beyond
the turn-over?

Fractional error better than
5% in 0.01 h/Mpc bins

Linear bias & z-space distortion
model produces good fit to k>0.3 h/Mpc

Clustering pattern



Expansion history : baryon oscillations

SDSS
Percival et al.

(2007)



Tentative 2-sigma detection
(50% of the data still to be added in)

Expansion history : baryon oscillations



Expansion history : baryon oscillations

Tentative 2-sigma 
detection

(50% of the data 
still to be added in)
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Growth history : redshift-space distortions



Growth history : redshift-space distortions



Growth history : redshift-space distortions



Growth history : redshift-space distortions



Growth history : redshift-space distortions



Cosmic topology

Credit : Berian James

WiggleZ 15-hr region :
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Genus (mathematics)

From Wikipedia, the free encyclopedia

In mathematics, genus (plural genera) has a few different, but closely related, meanings:

Contents

1 Topology
1.1 Orientable surface
1.2 Non-orientable surfaces
1.3 Knot
1.4 Handlebody
1.5 Graph theory

2 Algebraic geometry
3 See also
4 References

Topology

Orientable surface

The genus of a connected, orientable surface is an integer representing the maximum number of cuttings along

non-intersecting closed simple curves without rendering the resultant manifold disconnected. It is equal to the

number of handles on it. Alternatively, it can be defined in terms of the Euler characteristic !, via the

relationship ! = 2 ! 2g for closed surfaces, where g is the genus. For surfaces with b boundary components,

the equation reads ! = 2 ! 2g ! b.

For instance:

The sphere S2 and a disc both have genus zero.
A torus has genus one, as does the surface of a coffee mug with a handle. This is the source of the joke
that "a topologist is someone who can't tell their donut apart from their coffee mug."

An explicit construction of surfaces of genus g is given in the article on the fundamental polygon.

Genus of orientable surfaces

genus 0 genus 1 genus 2 genus 3

What is
the genus?

“A topologist is someone who can't tell their doughnut apart from their coffee mug”
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Cosmic topology

Dashed line is 
Gaussian random 

field
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• WiggleZ power spectrum is nicely fit by theory with 
matter/baryon densities consistent with CMB

• Baryon oscillations currently detected at ~2-sigma 
significance [~3-sigma at survey end] 

• WiggleZ gives most accurate growth measurement, 
extending previous work to higher redshift

• General relativity / cosmological constant models 
remain a good fit

Conclusions



Thank you !


