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2. overview of observation facts
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history of the universe
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Hu & White, 2004


?  ?

structure formation,


galaxy evolution


redshifts of interest: 
1100 to 0


but more importantly 
10 to 0




extragalactic background light
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EBL (Extragalactic Background Light) tells us 
about the processes involved in galaxy 
formation & evolution (budget for radiation 
emission by nucleosynthesis & gravitation, 
presence of dust, …). All fundamental forces 
are at play.


CIB (Cosmic Infrared Background) level and 
structure depend on history of energy 
production in the post-recombination 
Universe [Kashlinsky, 2005]




cosmological backgrounds
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Dole et al., 2006 ; Dole 2010 HDR 

Dole & Béthermin in prep 



2. overview of observation facts


  spectrum of the CMB

  large scale isotropy of the CMB temperature

  small anisotropies of the CMB temperature and polarization

  large-scale distribution of galaxies

  flux distribution of galaxies
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scales of mass, dimension, d contrast
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Yannick Mellier, IAP, 2002


Mass in Solar masses


Density contrast d/"



photometric survey APM, 1990
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photometric near-infrared survey: 2MASS
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2MASS + redshifts: structures
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spectroscopic surveys
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Peacock, 2002




spectroscopic surveys
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Peacock, 2002




spectroscopic surveys
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adapted from Springel, 2006, YM




spectroscopic surveys
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SDSS, Tegmark




scales probed by SDSS
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SDSS, D. Hogg


SDSS:

- 8000 Sq. Deg.

- 215e6 objets

- 1e6 spectres

- 15Tb de données 
en ligne


http://www.sdss.org/dr8




strong & weak lensing
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weak lensing -> DM distribution
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spectroscopic survey VVDS
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z=6


z=2


z=0
V. Springel

http://www.mpa-garching.mpg.de/galform/data_vis/


100 h-1 Mpc




simulations
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matter power spectrum P(k)
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other facts and tracors


  ellipticals vs disk galaxies: 
physics of cooling


  Galaxy clusters

  high-z galaxies


  infrared & submillimeter

  Lyman-a related sources


  forest

  emitters

  break

  ERO, LRGs


  gamma ray bursts

  supernovae

  background emissions


  Baryonic Acoustic 
Oscillations


  other statistical properties 
of galaxies

  luminosity function, number 

counts, colors, n(z)
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3. overview of structure and galaxy formation


Jan-2012
 Hervé Dole, IAS - M2NPAC Cosmological structure formation: theory and observations
 25




structure and galaxy formation
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structure formation


galaxy 
formation


linear regime


non-linear regime




some timescales
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some timescales
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mass-radius relationship
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Padmanabhan, 1993, fig1.1


tcool=tgrav

line


tcool = cooling time


tgrav = timescale for 
gravitational collapse
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mass-radius relationship




hierarchical formation
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