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EAASTHU What you will get from this talk

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

For the non-expert:

" Howwe MEAsUure the geometry of the

Universe with galaxy clustering
® |n other words: the Alcock-Paczynski test on the Baryonic

Acoustic Feature to constrain I (Z), DA(Z)
For the expert:

" practical aspects of bi nning your correlation
functions: Multipoles, Wed €S, RR()
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EAASTHU Credits

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

For usage of data, mock catalogues:
Marc Manera, Cameron McBride, The Sloan Digital Sky Survey, The WiggleZ Dark Energy Survey
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EAASTH[] Credits

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

For usage of data, mock catalogues:
Marc Manera, Cameron McBride, The Sloan Digital Sky Survey, The WiggleZ Dark Energy Survey
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The Baryonic Acoustic Feature
as a Standard Ruler

Larson et al. (2010)
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The Baryonic Acoustic Feature
as a Standard Ruler

Larson et al. (2010)
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Beyond the Monopole:
LA The Importance of Anisotropic Clustering

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

Kazin, Sdnchez & Blanton (2011)|
€0X¢, (BLUE):

H/H™"¥(1D)=1.00080 H/H™'
1.04 - AH/H=-0.422% +0.437%

- D,/Di E(2D)=0.99904 D,,/Dg
AD,,/Dy,=-0.356% +0.357%

| O
1.0< distorted -~ 9

: C’/oSMo/og
i (4? ef;pecf>

098+ ~DA2/H
| Monopo/e &
0961 ﬁaaa/ré(ﬁo/e
L T T N N R S N T
0.96 0.98 1.00 1.02 1.04
B A/ DATRME SWIN [ e
, R BUR
Large Scale Structure Workshop, Trieste, August 15t 2012 Eya/ Kaz,n ® NE .

Sunday, August 5, 2012



LARYIA( An Apology

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

7 arr not 30/‘/73 ‘o
Show BOSS C’//L(S'Zer/nﬁ A)ea/geé
results today. (but stay tuned )

Most of the /9/ ol'S Aere are £ror
Moc,é calal ogaeé :
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CAASTRO Today’s Talk

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

= z-distortions in practice: a brief practical recap

" There is information in the Hexadecapole €4(s)

" |n with the new (basis): Clustering Wedges ¢(AW,s)

" Time Permitting: NrRr(M)# constant
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CAASTRO Redshift Distortions:

- Dynamical and Geometrical

Dynam/ca/ S ?aas ///ng (faiser 1757) Fl. rger of’ GGod

COMO\//ng distance

(Geomelrical: AP eFfFect cioisrmms g
NE* =
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CAASTRO The Alcock-Paczynski Effect

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

n the anisotropic
Baryonic Acoustic Feature
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ri=cAz/H(z)
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CAASTRO The Alcock-Paczynski Effect

FOR ALLSKY ASTROPHYSICS Plot Credit: Chris Blake
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EAASTHU Timely Jargon

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

Z "‘O/ / 5 Z(Of‘ z(l OhS . Generd/ Zerny £or AOZ‘/’} Z‘ypeé
of distordions. Not solel }/ Dynam/ca/ !

Dynaprcal
S?é( aS h/‘/’?g (faiser 1952) y /\/ O ""/ /‘/'78&)‘ eZ‘c ..

ﬁ hﬂel‘ O{-’ 6 OO/ ( \/e/oc/fy dispersion effect)
(Georetrical
4 / coclé - /p dClZ}//?S /é /‘ effecz (AlcockbPac zynski 1979)
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Eya/ Kazin

| as

Damas Mock Simulations

Andereas Berlind
Michael Busha

%(s~ BA feature scale)

McBride et al.; in prep.
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¢ LArge Suite of
DAk MAtter Sims

® Emphasize on many
observational effects

¢ Results in most
realistic uncertainties
of clustering of the SDSS-|
| RGs

public mocks: https//Iss.phy.vanderbilt.edu/lasdamas/
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http://lss.phy.vanderbilt.edu/lasdamas/
http://lss.phy.vanderbilt.edu/lasdamas/

@ EAASIH[] Geometrical DIStON.ZIOn Effec.ts on the

e el 2-Pt Correlation Function

Template (here I use the true mock signal) \§
“data” (here I use mock signal affected by AP) \
""" fit (here I fit Template to “data” varying H and D,
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EAASTH[] Geometrical Distortion Effects on the

e oo Clustering Multipoles

For the mathematically inclined:
\ Padmanabhan & White (2008) ]
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CAASIRD  Extra Information from the Hexadecapole

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS
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CAASIRD  Extra Information from the Hexadecapole

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS
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CAASTRO The 2D Clustering Plane £(,s)
N

FOR ALL-SKY ASTROPHYSICS
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CAASTRO Splitting E(u,s) to Multipoles & ,(s)

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

Kazin, Sanchez & Blanton (2011) — . _
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CAASIRD spiitting &( u,s) to Wedges E(Au,s)

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

Kazin, Sanchez & Blanton (2011)
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? Geometrical Distortion Effects on the
EAA il .
:gg;ﬁ'gg&m%u;ggg Cluster Ing Wedges
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H, Da information
%ﬂﬁp in the & Full Shape
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CAASTRO Wedges: Basic Equations

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

Mmax / /
e, s)du
Definition: E(Ap, s) = Mmmfﬂm e

Mmin

Basis Transform From Multipoles:

1 lur3nax o /’LISnin
S(AM,S)=§O+§ ( 1) &>
Mmax — Mmin

wams (1)1 5) (%)
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@ LANIR) Wedges: The Alcock Paczynski Effect

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

HD
§0(s) =§) <—S) Cj(e),

D

EP(s) =&, (D—ES) + C1 (),

Inter-mixing terms (not a pretty sight ..):

( 5déo(s) 19 d&(s) 213
C||(€, Ol) = € — |
4dlIn(s) 140dIn(s) = 140

52(015)>

1 d&y(s) 53 dé&y(s) 123

Cule,a) = e (Zdln(s) 280 d In(s) 14052((”))
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ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

@ CAASIRD  BOSS 2014 Predicted Wedges &(Au,s)

Horizon—Run prediction for BOSS T T Kazin et al. (2010b)
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Simulated Data: BOSS PTHalos (of Manera et al. 2012)

Kazin, Sanchez & the SDSS (in prep.)
200

0.8 0.9 1.0

Da/D ,JWE

SWIN | e
BUR UNIVERSITY OF
Large Scale Structure Workshop, Trieste, August 1st 2012 @a/ Kaz,n NE

Sunday, August 5, 2012




LARYA(

ARC CENTRE OF EXCELLENCE

Clustering Wedges in the Data

FOR ALL-SKY ASTROPHYSICS

Davis, Kazin & the WiggleZ (in prep.)
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CAMIRD  Clustering Wedges in the Data

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

Davis, Kazin & the WiggleZ (in prep.)

60

q0!| /

SDSS-II LRGs (0.16<z<0.44)
(bias ~ 2.2)

20

0 Credit for reconstructed data: Nikhil Padmanabhan
200
-20
150 o |
N | | |
100 o}\j I ,ﬁ\ | //N\
~60, 50 100 150 200 | wo \? / \, | o
| e
: 50 A \T |
o o A
WiggleZ (0.2<z<I) A Aenaval
0 o

(bias ~ |)

Reconstructed

100 150 200

-100}

0 50

Sanchez & Kazin (in prep.)

SWIN & .
s BUR | Re2sng
Large Scale Structure Workshop, Trieste, August 1st 2012 @a/ Kaz,n . NE .

Sunday, August 5, 2012




CAASTRO WiggleZ H-Da Results

FOR ALLSKY ASTROPHYSICS Blake & the WiggleZ (2012)
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[:AAS'I'H[] Clustering Wedges (temporary)

s olo Summary

= &(AM,s) wedges more practical than than 2D &(U,s)

plane because:
= Higher S/N
* Much cheaper (=easier) covariance matrix

» Compared to multipoles € 4(s) in constraining H,Da,f:

= |s one basis better than the other?
= Are two peaks more useful than one!
= to be continued ...
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The following slides contain
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LAASTRD Nrr(M)F constant

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS
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LAASIA(

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS
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BOSS Advertisement

Noewo in your nearest browwser !

More Chan $00,000 Speclra in over 3,000 d832

http://sdss3.org/dr9/
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LAASTAD Nrr(M)F constant

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

BOSS CMASS DR9- now public!
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CAASIR( & Estimators: Direct vs Integrated

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

732 — (3,&2 — 1)
[up to (2.0+1)/2]

S = / dpPe(p)€(p, s) = / : dm?g(u)DD (“};2%(_”}?(#7 )
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QMSTBU & Estimators: Direct vs Integrated

1
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ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS
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CAASTRO £ Estimators: Direct vs Integrated

SRR Investigating 6 | 0 BOSS Mocks
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CAASTRO £ Estimators: Direct vs Integrated

ARC CENTRE OF EXCELLENCE

FOR ALL-SKY ASTROPHYSICS In VeSti atin
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[:AAS]'H[] Clustering Wedges (temporary)

e Summary

= &(AM,s) wedges more practical than than 2D &(U,s)
lane because:
'PHigher S/N 3D =2 2D =2 1D

* Much cheaper (=easier) covariance matrix
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[:AAS]'H[] Clustering Wedges (temporary)

e Summary

= &(AM,s) wedges more practical than than 2D &(U,s)

plane because:
= Higher S/N
* Much cheaper (=easier) covariance matrix

» Comparing ¢(AM) wedges
to ¢ 4(s) multipoles in
constraining H,Da,f

SWINBURNE

- EBL,JF< UNIVERSITY OF
Eya/ Kazi» BN

Large Scale Structure Workshop, Trieste, August 1st 2012

Sunday, August 5, 2012



[:AAS'I'H[] Clustering Wedges (temporary)

e e Summary
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[:AAS]'H[] Clustering Wedges (temporary)

s olo Summary

= &(AM,s) wedges more practical than than 2D &(U,s)
plane because:
= Higher S/N
* Much cheaper (=easier) covariance matrix

» Compared to multipoles € 4(s) in constraining H,Da,f:

* Is one basis better than the other?
= Are two strong peaks more useful than one!

= to be continued ...
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CAASTRO Covariance Matrix Comparison

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

5 100 2005 100 200 5 100 2005 100 200
h"'Mpc h"'Mpc
Cij from LasDamas 0.16<z<0.44 (of McBride et al. in prep)
As=6.7 h"'Mpc range 5-197 h"'Mpc SWIN | oo
, S BUR .
Large Scale Structure Workshop, Trieste, August 15t 2012 Eya/ Kaz,n » NE .

Sunday, August 5, 2012



