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Ajani et al. 2020, stage IV-like, weak lensing DES: Gatti et al. 2024, DES Y3, weak lensing
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Fluri et al. 2019, KiDS-1000, weak lensing Jeffrey et al. 2024, DES Y3, weak lensing

= Combine different probes to get
more information
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Kacprzak et al. 2022b, stage lll-like, weak lensing+galaxy clustering
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Kacprzak et al. 2022b, stage lll-like, weak lensing+galaxy clustering
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CosmoGrid

The CosMOGRIDV1 dataset consists of a total of 20128 simulations divided into three main
parts:

e grid: a set of 2500 cosmologies, each with 7 simulations from unique initial conditions
(a total of 17500 N-body runs),

e fiducial: simulations and the fiducial cosmology and its +A derivatives, with 200
unique initial conditions (2600 runs),

e benchmark: simulation benchmarks used for systematics testing of features chosen for
parameter inference (28 runs).

Kacprzak et al. 2022a
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CosmoGrid Forward model

The CosMOGRIDV1 dataset consists of a total of 20128 simulations divided into three main

e grid: a set of 2500 cosmologies, each with 7 simulations from unique initial conditions
(a total of 17500 N-body runs),

e fiducial: simulations and the fiducial cosmology and its +A derivatives, with 200

unique initial conditions (2600 runs), v
e benchmark: simulation benchmarks used for systematics testing of features chosen for baryonification
parameter inference (28 runs). v
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CosmoGrid Forward model Synthetic DES Y3 data

The CosMOGRIDV1 dataset consists of a total of 20128 simulations divided into three main Wea k Ie n SI ng

e grid: a set of 2500 cosmologies, each with 7 simulations from unique initial conditions
(a total of 17500 N-body runs),

e fiducial: simulations and the fiducial cosmology and its +A derivatives, with 200

unique initial conditions (2600 runs), !
e benchmark: simulation benchmarks used for systematics testing of features chosen for baryonification
parameter inference (28 runs). v
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Pipeline

Synthetic DES Y3 data Inference & constraints
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Cosmology
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Pipeline

Synthetic DES Y3 data Compression & likelihood Inference & constraints
- = H N = N N N = N = E = E = E =5 E =5 E = E =B =EE = =5 = =H = = = = = =N = =N =N =E =N =N l - - H N =H N N N = = = E = E = E =5 = =5 E = =HE = =5 = =HE = = = = = =N = N =N =N = =N I ' IH BH H = H =B =B BE =E =E =B =B =B =B = = = = = = L |
| I | 1 i i
| I | 1 i i
| I | 1 1 i
I I I I I I
| I | 1 i i
i i :
' B RRREREED . 1 Deep learning > Likelihood : : .
! . Forward model I SUMMANEs I I
I ' ) I I I I I
L i I i
| l 1 | | | ]
| I | 1 1 i
I I I I I I
. . .
- | smuetedmeps | '} Nolkelhood assumption + Cosmalogy :
] ]
] : ] : : :
I I I I I I
] ] 1 i
| I | 1 i i
| I | 1 i
' I Peak counts > Likelihood I I I
| I | 1 i i
I I I I I I
I I I I I I
| I | 1 i i
| I | 1 1 i
| I | 1 i i
| I | 1 i i
' I rhhccccccccccccccccccccccceeee=== ' e eeccccccccceeee=== '

05 June 2025 Swiss Cosmology Days 2025, ETH Zurich Jozef Bucko



ETH:zurich

Institute for Particle Physics
and Astrophysics

DES Collaboration: MacCrann et al. 2018
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1. Internal data (consistency):
cosmology from CosmoGrid

— no model mismatch

2. Mock DESY 3-like data: 5 = . .
moother maps = less small-scale mformatlo_

cosmology from external
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a. Buzzard (multiple realizations, De Rose et
al. 2019)

b. Cardinal (To et al. 2023)
c. MICE (Fosalba et al. 2013)
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Towards real data
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Conclusion

« Simulation-based inference of Cosmology

> CosmoGridV1 N-body suite
> Forward modeling of
DES Y3 mocks

> No likelihood assumption

* From multi-probe maps
> Weak lensing
> Galaxy clustering

* Non-Gaussian information
> Peaks
>~ Learned summary statistics

« Using deep learning
>~ Learned summary statistics
> Likelihood as normalizing flow
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