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Overview 

What is WiggleZ? 

H(z) using Alcock-
Paczynski 

 

Paper 1: +SNe 
Paper 2: +BAO 

Distances using BAO  
 

Paper 1: z = 0.6 
Paper 2: z=0.44, 0.6, 0.73 

Growth at high-z 
Neutrinos 

 

Paper 1: mass 
Paper 2: Neff 

Homogeneity 

Full P(k) analysis 
Data Release 

CosmoMC 

 
2D BAO 

 
Reconstruction 

 
Non-Gaussianity 
with Higher-order 

clustering 
 

Genus/Topology 
 

Non-standard 
cosmologies 

 
Variations in G 

 

Cosmology Results I’ll talk about Results I’ll skip 
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The WiggleZ Dark Energy Survey 
Five-year (final) results  

 
High-z galaxy 
survey 
0.2 < z < 1.0 
 
238,000 blue 
galaxies 
 
1 GPc3 

 
Observations 
finished 2011 
 
Advantages: 

Low-bias 
High-redshift 
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WiggleZ survey fields 
(compared to other AAT surveys) 

7 equatorial fields, each 100-200 deg2  

>9° on side, ~3 x BAO scale at z > 0.5 

Physical size ~ 1300 x 500 x 500 Mpc/h 

 



Example spectrum: z=0.37 

Hα Hβ,OIII OII 



Example spectrum: z=0.72 

Hβ,OIII OII 

Redshifts become less 
certain above z ~ 1 
because we lose H! 



WiggleZ regions 



WiggleZ regions 





1. BARYON ACOUSTIC     
 OSCILLATIONS 

Blake, Davis, Poole, Parkinson et al. 2011 
Blake, Kazin, Beutler, Davis, Parkinson et al. 2011 



BAO-1:  Single redshift bin 
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Measuring the distance scale 
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BAO-2:  Three redshift bins 
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Each probe individually 

WiggleZ – Baryon Acoustic Oscillations 
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Compared to supernovae 
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We don’t know what is causing 
the acceleration 

 
(And the leading candidate, 

vacuum energy, is 10120 too large) 
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Final combined results 



2. GROWTH OF STRUCTURE 
Blake et al. 2011 



Some models 
can’t be distinguished 
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Other types of measurements needed 

•  Growth 

    f =          ~ #M(z)$%

% %$  is different in different models 
 
 
•  Amplitude of density fluctuations at present day 

% % % % % %&8 

 
1.  measure density in spheres 8 Mpc in radius  
2.  calculate the dispersion 

    

$%>%ArFF%'0%"c+f%
$%>%ArF?%'0%c+f%
$%>%FFrFA%'0%+TC%

%

overdensity 



WiggleZ – Growth of Structure 

7),.$%$<%,)@%E?FF%%

7922%
na$'JX%E?FEo%



WiggleZ – Growth of Structure 
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3A. H(Z) ALCOCK-PACZYNSKI  
               + SN  

Blake, Glazebrook, Davis et al. 2011 



BAO – a standard sphere 

•  SNe = radial info (line of sight) 
•  CMB = tangential info (surface of sphere) 

•  BAO can be applied radially to give H(z) AND 
tangentially to give DA(z) 

Alcock-Paczynski test: 
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WiggleZ – Measurement of H(z)  

7),.$%$<%,)@%E?FF%n8Co%

WiggleZ measures 

Supernovae measure 

Distances are related by 

So the ratio gives 7),.$B%T),=$L-DD.B%+,4';%$<%,)@%E?FF%n8Co%



Alcock-Paczynski / z-space distortions 
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Reconstructions 
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3B. H(Z) ALCOCK-PACZYNSKI 
             + BAO   

Blake et al. 2012 



WiggleZ growth + AP + BAO  

WiggleZ AP measures 

WiggleZ BAO measures 

So the combination 
allows us to measure 
distance and 
expansion rate 
separately 

f,-('0,)'=$J%D4$-%#I#EB%K'<#%cf7%R-'D-%
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Covariances  

400 
lognormal 
realizations 
per WiggleZ 
field and 
per z-slice 
(7200 total) 



Combined with other BAO, SNe, and #mh2  

WiggleZ and BOSS (AP+BAO) 
6dFGS and SDSS BAO 
SNe (Union) 
WMAP #I#E%n0D<%J';<,0H$;o 

YD%8C%J,<,%
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4. NEUTRINO MASS AND NEFF 

Riemer-Sørensen et al. 2012 
Riemer-Sørensen et al. 2012 (in prep) 



WiggleZ: Neutrino mass 

Heavy neutrinos = 
strong suppression over 
short range 
 
Light neutrinos =  
weak suppression over 
long range 
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Paper 2: Neutrino mass + number 



5. HOMOGENEITY 
Scrimgeour, Davis, Blake et al. 2012 



Fractal dimension (Morag Scrimgeour, ICRAR) 





6. FULL POWER SPECTRUM  
DATA RELEASE + COSMOMC 

Parkinson, Riemer-Sørensen, Blake, Poole, Davis, et al. in prep 
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Other Upcoming Results (with WigglerZ at this conference) 

Higher-order statistics 
  (see Felipe Marin) 

2D BAO and reconstruction 
    (see Eyal Kazin) 
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Summary 

WiggleZ is a great data set, with many interesting 
cosmology results 

 
We’re about to release our data and CosmoMC 

module 
 

We hope you would like to use it and are happy 
to work with you to help 
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