
3. Fully-differentiable inference pipeline

• COSMOPOWER-JAX = JAX-based version of COSMOPOWER

• Provides efficient & accurate derivatives of power spectra with respect to
cosmological parameters

• Coupled with JAX-COSMO (Campagne et al. 2023) can write fully
differentiable, GPU-accelerated pipelines for inference with NUTS, scaling up
to very large parameter spaces

• Can also obtain model comparison using HARMONIC (Polanska et al. 2024;
see Alicja Polanska’s talk)
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2. Inference Acceleration 

Key References

1. COSMOPOWER
• Neural network emulating CMB & matter power spectra from Boltzmann codes
• It can either learn to emulate spectra from parameters directly (left image) or PCA
coefficients of the spectra from the parameters (right image)
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• Replacing the Boltzmann code with COSMOPOWER in
the likelihood function leads to massive acceleration

• This is shown here for a Cosmic Shear Survey with
Stage IV configurations

dpiras/cosmopower-jax

4. Future of cosmological likelihood-based inference 

See also Alsing et al. 2020
for activation function 

• Parameter estimation with a fully differentiable pipeline &
model selection decoupled from sampling
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