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δm(x) → nhalo(M|δm(x))



MOCK HALO CATALOGUES FROM
NEURAL PHYSICAL ENGINES (NPE)

    

    



MOCK HALO CATALOGUES FROM
NEURAL PHYSICAL ENGINES (NPE)

    dark matter
over-density field

    
From approximate
gravity solvers
i.e. 2LPT



MOCK HALO CATALOGUES FROM
NEURAL PHYSICAL ENGINES (NPE)

    dark matter
over-density field

⟶

machine learning
+

physical contraints

    
From approximate
gravity solvers
i.e. 2LPT

fast (GPU support)
differentiable
Stochastic
Explainable
17-32 parameters



MOCK HALO CATALOGUES FROM
NEURAL PHYSICAL ENGINES (NPE)

    dark matter
over-density field

⟶

machine learning
+

physical contraints
⟶

Nbody-like
halo catalogues

    
From approximate
gravity solvers
i.e. 2LPT

fast (GPU support)
differentiable
Stochastic
Explainable
17-32 parameters

Validated using:

Halo mass
function
Power spectrum
Bispectrum



MOCK HALO CATALOGUES FROM
NEURAL PHYSICAL ENGINES (NPE)

    dark matter
over-density field

⟶

machine learning
+

physical contraints
⟶

Nbody-like
halo catalogues

    
From approximate
gravity solvers
i.e. 2LPT

fast (GPU support)
differentiable
Stochastic
Explainable
17-32 parameters

Validated using:

Halo mass
function
Power spectrum
Bispectrum

See Charnock et al. (2020) - arXiv:1909.06379
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Happy to chat in person, Slack or via 
I'm looking for a postdoctoral position starting January 2025!
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