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Abstract:

Gravitational collapse shaped the cosmic large-scale structure and created a plethora of different density environments. For
optimally probing gravity with galaxy surveys like Euclid and Rubin LSST, we need to dissect different density environments that
are lumped together in traditional two-point statistics. | will explain how the one-point probability distribution of dark matter
densities can be predicted analytically including signatures of modified gravity that match with cosmological simulations for

nDGP and f(R) gravity. | will provide an outlook on how those predictions can be translated to galaxy clustering and weak lensing
and observables.
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MODIFIED GRAVITY GETTING TO THE
ONE-POINT CLUSTERING STATISTICS
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CLUSTERING STATISTICS

2-point correlation averages over all densities
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CLUSTERING STATISTICS

2-point correlation averages over all densities
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ONE-POINT STATISTICS

Large-deviation statistics

most likely path dominates p = 1+ dox1.

spherical collapse
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ONE-POINT STATISTICS

accurate PDF predictions beyond lognormal
P(p), R=10 Mpc/h
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MG @ ONE-POINT STATISTICS

modified gravity affects nonlinear structure

examples: nDGP & f(R) <(53>

reduced cumulants robust and predictable S3 = Py
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MG @ ONE-POINT STATISTICS

modified gravity affects nonlinear structure
characteristic time & density dependence

Matter PDF on 10 h~? Mpc for GR, f(R), and DGP
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MG @ ONE-POINT STATISTICS

characteristic time & density dependence

AP (p)/o(P(p)) at 10 Mpc/h
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MG @ ONE-POINT STATISTICS

stronger together:
PDF & P(k)
degeneracy
breaking
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MG @ ONE-POINT STATISTICS
stronger together: PDF & P(k) degeneracy breaking

F6 detection DGPw detection

PDF, 3 scales + prior 5150 .17 matter
P(k), kmax = 0.2 h/Mpc + prior 2010 2420 field
PDF + P (k) + prior 13.400 5.190

AP(p)/a(P(p)) at 10 Mpc/h
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ONE-POINT TO OBSERVABLES

source galaxies Postdoc Lina
Castiblanco

(dark)
matter

galaxies

PhD student

Beth Gould
galaxy shapes galaxy counts |

convergence K density dq

Pirsa: 24070087 Page 12/13



MG GETTING TO THE ONE-POINT

Powerful non-Gaussian statistics
robust & accurate predictions

different density environments

Matter density PDF
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dark energy wo s & MG, Q¢ , fro Cataneo, CU++ 21

Real: weak lensing & galaxy counts PDF
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galaxies: galaxy bias & stochasticity Friedrich+(cu)+ 21

lensing convergence: projection

Pirsa: 24070087 Page 13/13



