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UGS Outline

® Measurlng clusterlng W|th photometrlc
- surveys | '

@ Blas of red gaIaX|es
) HOD constralnts from SDSS data
.0 DES and beyond
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" Correlation Functions
® Overdensity, 0 = — —1
~ ® 2-point angular correlation function,w:

wa(6) = (6:0;)

. Alter'natively: i
ws(9) = DD(O)/RR(B) ~ 1
. .R'eal,-s.pace denoted <
&a(7),
e -Fourier .transférm P(k), 'ahgulaf vergion Cy.
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Why Measure Galaxy
CIustermg’ i

@ Two main suentlf'c pursmts
I)-Study galaxies themselves .

2) Measure cosmological parameters -

"N ‘Ashley | Ross  LBNL - April Ist, 2011 3
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CIustermg’ i

@ Two main suentlf'c pursmts
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2) Measure cosmological parameters -
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> WhyPh<>t<>“"'e““C *

.. More objects at hlgher redshlfts (SDSS has '
- ~2x107 photoz galaxies; L« observable toz

~04)

o .Extremely preC|se measurements no fibre
collisions |

o -'.Upcomlng, de.eper, wide field surveys will:
- rely primarily on photometry (DES Pan-
STARRS, LSST) -

Ashley ] Ross ~ LBNL - April Ist2011
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- Photometric Redshifts

o (u)grlz(y) |mag|ng surveys allow Athot i O 03(1 + z)

® One can accurately recreate dn/dz |f errors well -
understood | |

o Radial clustering near'ly wiped out

‘Ashley | Ross  LBNL . April Is£2011 ..
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~'BAO Peak Smeared
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‘BAO Peak Sme_ared :
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~'BAO Peak Smeared
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- SDSS R‘;es.ults '

0.45 < z < 0.50

4

Blake et al. (2007)
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- SDSS Results '
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- Dark Matter Vs. Galaxies

Dark.

Matter ('Mil'lennium .. Galaxies (SDSS) -
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okl Bias
- @ Bias relates galaxy clusterlng to dark matter
cIusterlng ' |
@ Local bias model: 5%
5, = F(Som) = 8, = bidoas + 0.5620hy + O(63x)
@ For Teq 2 10h'_i'Mp'e:_ ' ' .

Wy = blw2 DM -

i ‘AShley | Ross - LBNL . April Ist, 2011



- Bias depends on
- Colour

e Red (early- type) gaIaX|es'more clustered
than blue (Iate type) gaIaX|es g '

- ® Red found 1 clusters more blue in field

g ‘® Bias much Iarger*for early-type

‘Ashley | Ross ~ LBNL - April Ist2011
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- Bias depends on
o O eleMr s

Wi Ashley ] Ross . April Ist, 201 |
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® Galaxies exist in dark matter-halos
® Clustering is'due simply to gl'*avity .

e . Galaxy bias should depend on the mass of
the halos the galaxies occupy

® bias of galaxies relates to local environment -

"N ‘Ashley | Ross  LBNL - April Ist, 2011 3



Model Correlatlon
Functlons

o redshift space correlatlon functlon (Haloft. 2
* w/ linear RSD) “ '

e W(G) project over n(z)

/le/dZQn (z1)n(22)& (,u,’f‘ev(@ 21722))

3 Tev( 1) =V xP(2) +x (22)—2X(21)X(Z2)6089- '

.:U.': (x(21) — X,(Z:Q))./Tev '. °
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Red Galaxy Blas

Norberg (4.89)
Swanson et + Croton (4.5-14)

al. (2008) : Wana (0.98-9.8)

Swanson (20) : 0 |'mpl|‘ies low

" luminosity red
galaxies ~ excluswely
satellltes ~

e Other s'tudies i
- (groups, LRG cross-
i (0.2) i correlatlons)

L
0.5} .
Red galaxies | Li (10) |ncon5|stent

-16 -18 -20 —-22
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SDSS DR7 Photometrlc
GaIaX|es

@ 7,h6: < 0.1, <20,M, <
~ -17.75,u-r > 2.2,g-r > 0.8

® auto-correlations, cross- ,
- correlations with z < 0.15 Sas Ly T

(z<0.1,0.1 <z<0.15). & = S

~ ‘spectroscopic samples -

Slog(h) >

~® bias relation robust to- .
changes in color
selection, photozs, etc.

O(degrees)
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SDSS DR7 Photometrlc
GaIaX|es

@ 7,h6: < 0.1, <20,M, <
~ -17.75,u-r > 2.2,g-r > 0.8

® auto-correlations, cross-
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- (z<0.1,0.1 <z<0.15)
~ ‘spectroscopic samples

~® bias relation robust to- .
changes in color

19 20
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SDSS DR7 Photometrlc
GaIaX|es

@ 7,h6: < 0.1, <20,M, <
- =17.75,u-r > 2.2,g-r > 0.8

15

® auto-correlations, cross-
- correlations with z < 0.15
- (z<0.1,0.1 <z<0.15). I
~ 'spectroscopic samples

10

z)

~® bias relation robust to- .
changes in color .
selection, photozs, etc. - N T
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SDSS DR7 Photometrlc
GaIaX|es
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DR7 Spectrosccplc
- Galaxies

® Strong
dependence on
angle to line-of-
sight & scale

-

10
r (h-! Mpc)

s
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DR7 Spectrosccplc
- Galaxies

ar > 6 h™! Mpe, u=l
192 h-1 Mne g

® Strong
dependence on
~angle to line-of-
"~ sight & scale

19 20
M, —5log(h)

‘ - »
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- Implications

® Previous results
recovered for

A DR/ r>10h-'Mpc, usl

small-scales and Ios « DR7 r>12h-"Npe, 4S0.5

. fonnad
( i ( al, l._ LAY I\J‘Ei ,'

clustering

® Most robust (Izirge’ :
v.oluine, minimal los
- contribution) ->
monotonic.increase
"in bias with
luminosity
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- Implications
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SDSS HOD modellng
| Wlth photozs '

e Huge SDSS data set allows precise W2
~measurements - ideal for testing model
® Clustering measurements Complementa‘ry

~ to spectroscopic (larger range of scales,
. redshift range)

R s ‘Ashley | Ross - LBNL - April Ist 2001



HOD Modeling

-® leen model for DM halo number densky as
- function of mass and redshift B |

. ® Model P(k) by modeling me.a.n occupatlon of
gaIaX|es in dark.matter halos

N{M) = Noan(M) x (1 4+ Nugs(M))

® [wo “l-halo” terms

& 0 A IN. . ulk M
PiE / o dM.n(M)Ncen(M) t“Q( M)
s L M) ey 3 T 2.

M.’vi’r(r/Q) TR : - | ng

‘ » . .
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HOD Modeling

-® leen model for DM halo number densky as
- function of mass and redshift B |

. ® Model P(k) by modeling me.a.n occupatlon of
gaIaX|es in dark.matter halos

N{M) = Noan(M) x (1 4+ Nugs(M))

® [wo “l-halo” terms

& 0 A IN. . ulk M
PiE / o dM.n(M)Ncen(M) t“Q( M)
s L M) ey 3 T 2.

M.’vi’r(r/Q) TR : - | ng
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-+ “2-halo” term

., ° Esse?ntiélly,‘ de_fermi°nés bias given HOD 2
model: 8,

[ pMign(r) , P
Pon(ky1) = Prasten(R) x| [ dbn(0b 1) 2wl
o 50 P(kr) = Ps(k) + Pis(k) + Panfkr) =>
_i = : 2Si]a.kfor
g(r)_ 53 /0 dkP(k, )7 P T
| wa(f) = %/OO alzlif(z)(al*rz/alz)2 /OO du&(r = /u? + x2(2)02
o Aéhle;] Ross e LBNL = . ApAriI I'st, 201 |
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SDSS DR5 GaIaX|es

. Template based

— All galaxies
-- blue

. Two samples
-~ M:; -5logh < 195
(~4 million galaxies),
-<-20.5 (~1.3 m||||on

gaIaX|es)

® Spllt into red/{blue. o
samples via type

value . s ' ok
s Ashley ] Ross ~ LBNL . April st 2011 -




| HO D EonstraintSWith_ E
SDSS DR5 Galaxies

10
100

o .H.,ODmodeI:' |

<N; | M) = 0.5 (1 " (M))

Ocut

# of Galaxies

M /M., .
<N3 ‘ M> =0.5 (1 + erf (#)> X (M/MO)O‘ :Atl)llﬁalames
Ocut | . reg
—lo M /M.,
(NelM e = (NIM) x fugexp (B0 ewt))
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Red/blue Mode

® New modeling for red/
-blue galaxies
® Place galaxies into _
separate halos as'much
as statistics allow

‘@ Means ~ no mixihg in
low mass halos, some
mixing in hlgh mass
halos '

‘ ; ’
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-~ Red/blue Mode

® New modeling for red/
blue galaxies | | Mixing (old model)
® Place galaxies into _
separate halos as'much
as statistics allow
®- Means ~ no mixing in
low mass halos, some

mixing in hlgh mass
halos

‘ ; .
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Red/blue Mode

® New modeling for red/
blue galaxies | | Minimal mixing
‘@ Place gaIaX|es into -
separate halos as much
as statistics allow
®- Means ~ no mixing in
low mass halos, some

mixing in hlgh mass
halos

‘ ; .
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Red/blue Model

o New m‘o'cleli.ng for red/
blue galaxies' |
‘@ Place gaIaX|es into -

Separate haIOS a's mUCh ' ,,/"/ ,'// Fraction of satellites that _
as statistics allow | are blue around red

centrals

‘@ Means ~ no mixinhg in

low mass halos, 'somé | -~ minimal mixing |
mixing in hlgh mass |
halos
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. Comparison with
2% Spectl‘o'-scopic
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Redshlft Evolutlon

® Use DR7 gaIaX|es '

with 0.1 <z< -
0.4, M, -5logh <

22204 |

@ Splitinto 5

(overlapping)
| iphotbz'shells

0 b increases from
1.2to 35

‘ ; »
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Redshlft Evolutlon
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2late
1

®: Increase in bias
similar for red and'
blue

normalized w

0.1

® HOD fits continue
- to favour mlnlmal
mlxmg
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®: Increase in bias
similar for red and
blue

® HOD fits continue
- to favour m|n|mal
mlxmg =

001 =
0.01 0.1 10" 1012 1013 1014 1016
M (h-!' M)

o°® W f(degrees)
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- SDSS HOD ;mo‘deling :
o Early/late type gaIaX|es prefer to exist '|n
separate DM halos - | |
Ol.fL*- G'alaxies forming in .10'2 Mso|a.~hales

® Clustering measurements complementary
to spectroscopic (Iarger range of scales |
- redshift range) |

- @ DES will allow- S|m|Iar studies between Z.= O
" and 4 —I | | '

R TS ‘Ashley | Ross  LBNL . April Is£2011 ..



-~ Conclusions
" Much.can be 'Iearned from SDS.S photometric.data .

- ® More robust measure of red galaxy blas/Ium|n05|ty
relatlonshlp | ‘

@ HOD model for red /blue improved-.
° _Evolution'bias'_->' galaxy interaction in'low mass halos
® Future surveys will rely on photometric data

° Develop methods for determlnlng best photoz samples
" measurement techhiques

° Best results will come from comblnlng wz,WL and hlgher
~order measurements (will require focused
coIIaboratlon’) |

»
‘ ; ’

Monday, 4 April 2011



