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Outline of the talk

e Concordance cosmology: ACDM model

e Galaxy distribution

® Observables: Galaxy abundance, galaxy
clustering and galaxy-galaxy lensing

e The halo model and the conditional
luminosity function

e Results: AcbM model and beyond!
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osmological paradigm

Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of
380,000 yrs. Galaxies, Planets, etc.

about 400 million yrs.

Big Bang Expansion

13.7 billion years

NASAWUAP Scionce Toam
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Cosmological paradigm

Dark matter

Dark energy

Homogenous Universe
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Galaxy-dark matter connection

Millenium simulation, Springel et al. 2005

Galaxies

Dark Matter

HOW DO GALAXIES OCCUPY DARK MATTER HALOES?
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Galaxy luminosity function
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Galaxy clustering: the two point
correlation function
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Galaxy clustering: the two point
correlation function
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Galaxy clustering: the two point
correlation function

different Luminosity bins
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Consider a sphcricd? Cow
of radius K ... @

Cooray & Sheth (2002)

Surhud More, KICP

Wednesday, January 25, 2012

RPM Seminar, LBENL




Halo model ingredients

Cosmological information

Galaxy formation physics
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Dark matter distribution
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Inside a dark matter halo

Dark matter

Density profile, NFW
Mass dependent concentration
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Inside a dark matter halo

Dark matter

Density profile, NFW
Mass dependent concentration

Central galaxy
Sits at the center of the halo

Surhud More, KICP RPM Seminar, LBNL
Wednesday, January 25, 2012




Inside a dark matter halo

Dark matter

Density profile, NFW
Mass dependent concentration

Central galaxy
Sits at the center of the halo

Satellite galaxies

Roughly follow the dark matter
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Conditional luminosity function
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Galaxy clustering
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One halo central-satellite




One halo satellite-satellite




Pair counting 1-halo terms

. (Ne)as (Na) aru(r| M)
. 3 (N T M) (N aru(Fs M)

‘Fl_FQ‘:T

Convolution!!!
Easiest to handle in Fourier space
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Two halo central-central




Two halo central-satellite

Origin




Two halo satellite-satellite

Origin
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Putting it all together

Cosmology sensitive

Galaxy formation physics
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Fixed cosmology

log[®] (h3Mpc-3mag!)

o Blanton et al (2003) )
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Cacciato, vdB, SM
et al. 2009
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log[®] (h3Mpc-3mag!)
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Fixed cosmology
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Galaxy-galaxy lensing

Image adaptea
Unlensed Lensed from Wikipediq
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Galaxy-galaxy lensing

Unlensed
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Galaxy-galaxy lensing

Unlensed Lensed

Z(:1"it
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Galaxy-galaxy lensing
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Galaxy-galaxy lensing

’ Galaxies with similar luminosity
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Galaxy-galaxy lensing

‘ Stacking a
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’ Galaxies with similar luminosity
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Galaxy-galaxy lensing

‘ Stacking A

— ’»

’ Galaxies with similar luminosity
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Galaxy-galaxy lensing

L1: [-18,—17] L2: [-19,-18]

Cacciato, vdB, SM
et al. 2009
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Model parameters

&
L.(M): 4 parameters, gjo 1 : 1 parameter
o
d x (M) : 3 parameters, a: 1 parameter
o

(), 08 tree, WMAPT priorson (2, h, ng
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Fisher forecasts
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Fisher forecasts
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Mock catalog tests
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log[r/(h~'Mpc)]

vdB, SM et al. in prep

Surhud More, KICP
Wednesday, January 25, 2012

RPM Seminar, LBNL




Mock catalog tests

[-18,-19.5]

vdB, SM et al. in prep
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Redshift space distortions
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Sphericity assum

FOF shuffled (Daalen et al. 2010)
SO shuffled (Bolshoi subhalos)

SM, in prep
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Results from a MCMC analysis

Cacciato, SM, vdB (in prep)
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Results from a MCMC anal SiS
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Resul'l's fram n NACNC analucice
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Cacciato, SM,
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Some ideas for the future!l!
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Some ideas for the future!l!

e Modified_agravi ERLaravity
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e However, it has to reduce to GR on small
scales to obey solar system constraints.
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Galaxy abundance
Galaxy clustering

. How?
Galaxy-galaxy lensing
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Galaxy abundance
Galaxy clustering
Galaxy-galaxy lensing
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Halo occupation
modeling with CLF!!!
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