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Goal: To carry out a DM- 
only ΛCDM simulation of 
a cosmologically relevant 
volume with sufficient 
resolution to follow the 
formation of galaxies in 
halos and subhalos using
Semi-analytic techniques
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Provided unprecedented halo statistics

The 20% of halos with 
the highest formation 
redshifts in a 30 Mpc/h 
thick slice
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  “Assembly bias”
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A simulation of the  
formation/evolution        
of 2x107 galaxies

Springel et al
      2006

          This established  
Galaxy Population Simulation    
      as a tool for the physical 
      interpretation of large
      galaxy redshift surveys
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              Bower et al 2006

Infrastructure intended for use by 
multiple groups, initially within 
the Virgo Consortium, but 
ultimately worldwide



  
http://www.mpa-garching.mpg.de/Millennium



  
Simulation  of 2x107 galaxies from z=10 to 
z=0 allows construction of deep light-cones

Kitzbichler & White 2007



  

522 papers making direct use of data from the MS (17-12-2012)
Most by authors unassociated with the consortium
Most use the galaxy catalogues, particularly mock surveys



  

Limitations of the Millennium Simulation

● Limited modeling of structure of galaxies, gas components 

● Limited resolution – too poor to model formation of dwarfs  

● No convergence tests – are galaxy results numerically converged? 

● Limited volume – too small for BAO work, precision cosmology 

● Only one (“wrong”) cosmology

● Users unable to test dependences on parameters/assumptions

● Comparison with observations remains at catalogue level   
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Jian Fu, Qi Guo, Cedric Lacey, Claudia Lagos, Rob Yates

Millennium-II: Mike Boylan-Kolchin, Qi Guo

Millennium-II: Mike Boylan-Kolchin, Qi Guo

Millennium-XXL: Raul Angulo

WMAP1      WMAP7       Planck?      ???: Raul Angulo, Qi Guo 

New interfaces: Gerard Lemson, Matthias Egger

Millennium Run Observatory: Roderik Overzier, Gerard Lemson
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