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Field-level cosmological inference Initial conditions

Final field(s)Observations

Bayesian Origin Reconstruction from Galaxies
(BORG)
 

Differentiable forward model
Hamiltonian Monte Carlo sampler

BORG infers:
1. Initial conditions
2. Bias parameters
3. Cosmological parameters
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Bayesian Origin Reconstruction from Galaxies
(BORG)
 

Differentiable forward model
Hamiltonian Monte Carlo sampler

Infers:
1. Initial conditions
2. Cosmological parameters
3. Bias parameters
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Weak lensing magnification
Deflection of distant tracers

Order of the arcmin at z~1
Coherent signal over degree-sized scales

Magnification bias

Source plane
(observed tracers)

Solid angle distortion Effective num
ber counts

(Geometrical part)

z = 1.8
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Lensing forward model
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Reconstruction

Informative signal
Recovers 2pt and field properties



Take-aways
Field-level inference for optimal information extraction enables:

Reconstructing the initial conditions of the Universe
Constraining cosmological parameters
 

Developments and applications:
Differentiable magnification and shear simulator
Lensing magnification for cosmological field reconstruction

Comparable constraining power to cosmic shear
 

Ongoing research:
Investigating constraints on cosmological parameters
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