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Cosmological Catalogs for Large Scale Structure

GOAL

To produce hundreds to thousands of mock catalogs for current and
forthcoming LSS surveys (e.g Euclid, DESI).

HOW

Learning the halo bias from one high resolution N-body simulation

PRODUCTS

Mock catalogs with

1% precision in the power spectrum, bispectrum and covariance
matrices (with respect to the reference)
Tracer properties (masses, velocities, to be) provided.

Extrapolation to larger volumes with same mass resolution of
reference
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Cosmological Catalogs for Large Scale Structure: BAM
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Cosmological Catalogs for Large Scale Structure

Next step:

Assess the capability to reproduce statistical properties of an
ensemble of simulations

Impact on higher statistics (bispectrum and covariance matrix of
power spectrum)

Tracer properties

(Next week on the arXive)
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Cosmological Catalogs for Large Scale Structure
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Cosmological Catalogs for Large Scale Structure

What BAM does is:

Iteratively modifies the underlying DM
field with a kernel in order to
statistically sample the DM field with
a halo-DM bias.

Outputs

Halo bias: probabilistic picture

B
(
N i ref

h | {δ̃idm}`
)

Kernel (acting on the DM density field)
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Cosmological Catalogs for Large Scale Structure

BAM vs Reference (Minerva Simulations, Grieb et al 2016)
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Cosmological Catalogs for Large Scale Structure

BAM in action: using the UnitSim (Zhang et. al 2019)
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Cosmological Catalogs for Large Scale Structure: P(k)

Andrés Balaguera Antoĺınez (IAC) COSMICATLAS. Helsinki. Euclid Meeting 2019 9 / 12



Cosmological Catalogs for Large Scale Structure:
bi-spectrum
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Cosmological Catalogs for Large Scale Structure:
Covariance matrix of power spectrum

BAM covariance matrix reproduce to < 5% the errors obtained from the
reference simulation.

(Credits: M. Lippich and A. Sánchez)
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Cosmological Catalogs for Large Scale Structure

Summary:

COSMICATLAS: long term project to generate mock catalogs using
BAM

One simulation to learn the bias. But not any simulation: high
resolution and moderate volumes (1− 3Gpc3)

Percent precision in power spectrum and covariance matrices

BAM is in position to generate accurate mocks.

Next step:

Extrapolate to larger volumes (Kernel properties) → Pair simulations

Improve the signal of the bispectrum

Assign halo properties
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