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Science Requirements on Simulations 

 
•  Internal doc produced (ECSRD) in June 2011 with requirements from 

WL, GC, Clusters and Theory WG inputs 

•  Translation of SciRD into requirements on simulations to achieve Euclid 
science goals. 

•  CSWG replied in July with 2 docs, addressing basic requirements: 
•  P(k) accuracy from N-body simulations < 1% 
•  Impact of baryonic physics on the PS < 10% understood < 1% 

•  Theory WG defined 8 classes of non-standard (and viable) 
cosmological models to be implemented in N-body algorithms 
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Cosmological simulations: task list 

1.  Development	  of	  large	  simula-ons	  &	  access	  to	  HPC	  facili-es	  	  [V.Springel]	  
2.  Lightcone	  data	  format	  &	  ray-‐tracing	  tools	  [S.Colombi,S.Hilbert]	  
3.  Halo/sub-‐halo,	  mass	  func-on,	  merger-‐trees	  [A.Knebe]	  
4.  Database	  of	  simula-on	  products	  
5.  Covariance	  es-ma-on	  of	  observables	  	  [A.Kiessling]	  
6.  Tools	  for	  non-‐standard	  models	  [M.Baldi,K.Koyama]	  
7.  Beyond	  1%	  accuracy	  in	  dark-‐maVer	  sta-s-cs	  [R.Smith,P.Fosalba]	  
8.  Impact	  of	  baryons	  [R.Teyssier,K.Dolag,J.Schaye]	  
9.  Genera-on	  of	  galaxy	  catalogs	  [C.Baugh,F.Castander]	  
10. 	  Simula-on	  output	  comparison/valida-on	  [F.Pearce]	  



4 Euclid France 26

Cosmological N body simulations
Euclid resolution: particle mass =  0.1 billion solar masses 
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Simulations beyond LCDM 
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Maccio et al. 2012, Schneider et al. 2012 

Simulations beyond LCDM 
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Simulations beyond LCDM 
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Reed et al. 2012 

Beyond 1% accuracy for numerical models ? 
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The impact of baryons on the matter power spectrum 

Guillet et al. 2010 

Semboloni et al. 2011 
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The impact of baryons on the matter power spectrum 

Adding baryons parameters to the model will 
reduce the bias without degrading error bars. 

Guillet et al. 2010 

Semboloni et al. 2011 
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High-res N body (GADGET, RAMSES, P3M, PKDGRAV)
resolutions: 256, 512, 1024, 2048, 4096, 8192

same particle mass

Halo and sub-halo catalogues
Merger trees, light cones

Mock galaxy catalogues using 
SAM and HOD

Ray-tracing for 
weak lensing

Modified gravity and/or 
exotic dark matter 

models

Simulations of 
galaxy clusters

Simulations of 
galaxies

A halo model for 
baryonic effects

Database

Euclid community

A halo model for 
non-standard models

Code validation and 
comparison

Cosmological simulations workflow 

Interface with OU SIM 
Barcelona 9/11 July 2012  
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