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Galaxy surveys: dyndmical probes of cosmology

® Primordial conditions still imprinted
® Gravity and dark matter main drivers

® Large scales:  Om,(k,a) = G(a, H, QZ)dm(k’ ao)
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The WiggleZ Galaxy Survey

#1000 sq deg from AAT

% 8/2006-01/2011 - Spectroscopic
redshifts with AAO Multi-spectrograph

® Follow up UV-selected sources from
GALEX

% Color cuts to select high-z emission-
type galaxies - short exposures

% Overlap with SDSS, RCS2 fields

5 200k+ galaxies 0.1<z<1

NGP survey fields
SGP survey fields

Chris Blake I sSDsSs (DR4) [] Rcs2




current landscape

BigBOSS z<1

BOSS LOZ+CMASS (finql)

BOSS LOZ+CMASS (DR?) BigBOSS z>1

SDSS—II LRGs (DR7)
WiggleZ
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How we extract info from WigglelZ?

% assume statistical homogeneity and isotropy

® overdensity of galaxies
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2 Use cluStering statistics:

3 de-pOint correlation function . \\\ '
(2PCF) - configuration space |
£(r) = (3gat(2)dgat(z + 1))

' DD-2DR+RR
= RR
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% Power Spectrum - Fourier space

= (BRYO(R) >.£0r) = 5




- Detection of modes
beyond the turn-over?

WiggleZ Survey galaxy power spectrum
Model is Q_=0.3 f,=0.17

Detection of BAOs

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

Fractional error around
3% in 0.01 h/Mpc bins

0 0.05
WiggleZ Survey - Chris Blake

0.15
k / h Mpc™!




FirstrChallénge:Galaxybias

® Galaxies form in dark matter halos
® peaks of matter distribution
Correlatlon between halo mass & galaxy 1um1n051ty
2 simple model

0g = bom, :>§g—b2£m

Dal-*k'm.atter_~ < or | gaIaX|es (Ilght)
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credit:M SubbaRao
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Model WiggleZ 2-D & and P(k)

Log; o (Correlation Function)
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- Growth constraints gravity

GAMA

0.6
9D1g I 131PaUD

SDSS—LRG

/N
N
N—
00
o)
Y—
0}
-+
O
|-
-
-+
=
)
(-
O

SDSS—LRG

N \ | \ |
©0 0.2 0.4

arXiv:1104.2948 Redshift z

But all these measurements dare independent of each other!

1s there a gain to measure in overlapping volumes?




Multlple Tracers

Galaxies are not perfect
tracers

Different bias

Stochasticity in bias

Shot noise -

> MTs allow us to estlmate
systematics

Shared cosmic variance!

If S/N>>1 and on large
scales, we can get rid of &
cosmic variance error
(McDonald & Seljak ’Q9,
Gil-Marin+ ’12)

Blake+13: 10% improvement -05 00 05 10 15 20
in GAMA - needs volume & log[S/N]

density Gil-Marin+ 2012 credit: X Kang




Our case

5 1,000 sq deg from AAT

Blue, emission line galaxies
populate filaments

200,000 galaxies 0.2<z<1

n ~ 2.5x10-4 (Mpc/h)-3
b~1@ z~0.0

2=0.69 [Oll] resolved into doublet

% 15,000 sq deg  _

% Luminous red(der) galaxies
® populate clusters

% 550,000 galaxies 0.45<z<0.7
% n ~ 2.5x10-4 (Mpc/h)-3

2 b~20 2~0.6

Survey: boss Program: boss Target: CAL _CMASS CAL_CMASS_COMM CAL_CMASS_ALL
RA=319.90642, Dec=—-2.85237, Plate=4382, Fiber=9, MJD=55742
2=0.56429+0.00027 Class=GALAXY

No warnings.

L
6000 7000 8000 9000 10000
Wavelength (Angstroms)




BOSS-WiggleZ overlap

0.43<z<0.7 x 560 sq deg ~ 0.2 (Gpc/h)3
68,900 WiggleZ galaxies
45,802 CMASSS DR10 galaxies

No galaxy belonging to both (1i.e.
counting twice)!
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we measure. ..
wDD(s, 1) — 2wDR(8, 1) + wRR(s, 1)

Gauto (Sa ,u) 5
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Auto- and cross-Z2PCF multipoles

® Monopole & Quadrupole (compress info)

l
e 2“/ £(s, ) Lilu)dy,

% What can you learn from these?

—nggIerBOSS i —nggIerBOSS

20 40 60 80 100 120 140 : 20 40 60 80 100 120 140
separation s (h'1Mpc) separation s (h'1Mpc)




our method

® For auto-2PCF in -
Large-scale:

redshift space
: Katser effect

s mebP(sgkiW
P (k, p) =S (k) 0(K)
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small-scale: Fingers'oF“Gﬁd."

2 o ' | o wigglez-CMASS
= F'L't 'For' bWiggleZ y bCMASS ) 'F y - - -Kaiser Projection

oV

% Use common covariance:
Jack-knife errors

10 20 30 40 50 60 70 80
distance s (h~'Mpc




4-parameter MCMC
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summary

s Studyihg clustering of different galaxy types in an
~overlapping volume has several advantages:

® study bias and RSD systematics
8 lower shot noise in measurements
% avoid cosmic variance

> We measure 2D-2PCF of WiggléZ and BOSS galaxies and
improve on measurements of the growth rate - consistent
with LCDM predictions

® Future work: test more RSD models, add WiZcolas
Covariance Matrix. Can we constraint other gravity
models? Stay tuned!




gracias!




