New physics from n-point correlations of large-
scale structure, gravitational waves and the
cosmic microwave background

Goals:

Include effects of new physics
Development of cross- power and bispectra for LSS—-GW-CMB

Analysis of higher order correlations including relativistic effects
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New physics from n-point correlations of large-
scale structure, gravitational waves and the
cosmic microwave background

Software goals:

Adaptation of existing codes that calculate Large Scale Structure observables in

standard cosmology, to allow for new physics effects, including integration with

Markov Chain Monte Carlo packages. Development of user interface taking the
linear cosmology evolution as input.

Numerical and simulation-based analyses of cross-correlations of Large Scale
Structure with Gravitational Wave and CMB data

Development of a machine learning algorithm for the study of relativistic
effects in LSS and GW data
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Multi-messenger cosmology

Galaxies — resolved and |M
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Cross-correlations LSS—GW—CMB
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Several experiments, different
windows, we need to extract all the
information available
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GW stochastic backgrounds

. black holes
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Different populations cluster differently
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Machine learning techniques for binary black
hole merger studies

Dark matter Halos Binary Black Hole mergers
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z=0, EAGLE + MOBSE

Machine learning to populate dark matter simulations with compact object
mergers and discriminate between models
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LSS on ultra-large scales: relativistic effects

\ Future
(S KA, SPHEREx, LSST)
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We are going to probe much larger volumes in the next few years

When looking at very large scales the plane-parallel, Newtonian
description is not anymore accurate

We need to include General Relativistic corrections
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Higher order LSS correlations

We need to include relativistic corrections

Photon geodesic

Distant galaxy now

Milky Way then

Distant galaxy then
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Higher order LSS correlations

bispectrum — full analytical theory
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We need a way to reduce analytical complexity
Use machine learning to identify relevant contributions
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