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COSMOLOGICAL SIMULATIONS

» Non-linear regime of matter collapse
» Many applications in precision cosmology:
» Prediction of observables
» (Covarlance estimation
» Mock galaxy catalogs
» Computational cost:
» Number of simulations
» Volume

» Optimisation of codes
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PAIRED AND FIXED SIMULATIONS

» Suppress variance arising from mode sampling at large scales
» 2 simulations in which the initial Fourier modes
> are exactly out of phase

» their amplitudes are fixed to the ensemble average power
spectrum



COSMOLOGICAL SIMULATIONS - INITIAL CONDITIONS

Gaussian field

Independence condition <>\ i >\22> — (27T )35% (EQ — El)

*
Reality condition A P )‘—k



COSMOLOGICAL SIMULATIONS - FIXED INITIAL CONDITIONS

Fixed amplitude
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FIXED INITIAL CONDITIONS
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PAIRED INITIAL CONDITIONS
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PAIRED INITIAL CONDITIONS

Pairing partially cancels sample variance
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PAIRED INITIAL CONDITIONS
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Pairing partially cancels sample variance
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MINERVA SIMULATIONS

» 300 Gadget simulations
» 1000° particles 1500 Mpc/h box

» mass resolution: 2.67el1 Mo/h

» WMAP9 + BOSS DR9 cosmology (Sanchez et al. 2013)
» SUBFIND halos above 40 particles, i.e. 1.07e13 Mo/h



PAIRED AND FIXED SIMULATIONS - DARK MATTER
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PAIRED AND FIXED SIMULATIONS - HALOS
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PAIRED AND FIXED SIMULATIONS - HALOS
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PAIRED AND FIXED SIMULATIONS - HALOS
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PAIRED AND FIXED SIMULATIONS - ERROR
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» Divide the 15 pairs in Ng groups of
N, pairs

» Variance averaged over k-range A
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PAIRED AND FIXED SIMULATIONS - ERROR
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PAIRED AND FIXED SIMULATIONS - ERROR
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CONCLUSIONS AND FUTURE PROSPECTS

» Promising method to suppress large scale variance
» Understand source of noise in halos
» Galaxy power spectrum

» Show that method does not bias cosmological parameters
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PAIRED AND FIXED SIMULATIONS - HALO BIAS
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PAIRED AND FIXED SIMULATIONS - HALO BIAS

Blot et al.
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HALO MASS FUNCTION
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