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A prediction tool for the matter power
spectrum P(k)

e describes the density contrast of the

universe
o the Fourier transform of the matter

correlation function
e (which describes the distribution of
galaxies in the universe)



The “non-linear epoch of
structure formation” in the
Universe (i.e.... stuff after

0.3 million -4

Years after the Big Bang

the Big Bang

the B|g Bang) 50 million | NESERp

e responsible for the dark

matter clumps within
which individual
galaxies, groups, and
clusters of galaxies
reside

e studied via N-body 9
simulations.

“SIMULATIONS
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Want to extract some physics and
stats from these sims

The problem is these simulations are...

1.3 gigaparsec volume,
20k CPU hours on
the Coyote cluster)

e Need to extract accurate
statistics

Structure formation simulation



1. Run a bunch of full sims

a. 38 different ones, with different resolutions for each
I. ~1000 total sims, 60 TB data

2. Build a prediction scheme (“emulator”)

based on these sims
a. Has to be really accurate

3. Use emulator as baS|caIIy a Iook up table
a. sub-second results for  [FREEEEEEEEEEENEEE -

non-linear power
spectrum!
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Coyote Universe Web Viewer Export
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Coyote Universe Web Viewer Export
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