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Autoencoders

cms-ml

3

https://cms-ml.github.io/documentation/index.html
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Constraining Representations

A. Gagliano and V. A. Villar, A Physics-Informed Variational Autoencoder for Rapid

Galaxy Inference and Anomaly Detection, Dec. 2023

Use loss function to force latent dimensions to correspond to orientation,

redshift, stellar mass, and star-formation rate.

E. Tregidga et. al, Rapid spectral parameter prediction for black hole X-ray binaries

using physicalized autoencoders, Mar. 2024

Train decoder on labeled synthetic data (supervised learning)

Train encoder with unlabeled observations and the trained decoder
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https://arxiv.org/abs/2312.16687
https://arxiv.org/abs/2312.16687
https://inspirehep.net/literature/2714749
https://inspirehep.net/literature/2714749
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Parameter Saliency

E. Tregidga et. al, Rapid spectral parameter prediction for black hole X-ray binaries

using physicalized autoencoders, Mar. 2024
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https://inspirehep.net/literature/2714749
https://inspirehep.net/literature/2714749
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Causal Abstraction

goodfire-ai/causalab

A. Geiger et. al, Causal Abstraction: A Theoretical Foundation for Mechanistic

Interpretability, May 2025
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https://github.com/goodfire-ai/causalab/tree/main
https://arxiv.org/abs/2301.04709
https://arxiv.org/abs/2301.04709
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Core Concepts

goodfire-ai/causalab
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https://github.com/goodfire-ai/causalab/tree/main
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Linear Steering vs. Manifold Steering
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Cyclic Concepts
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Sequential Concepts
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Transition Behavior
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Geometry
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Interpretation
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Summary

Manifold steering produces smooth and ordered behavioral

transitions: probability mass shifts steadily through adjacent

values of a concept.

Linear steering instead exhibits ‘teleportation’: mass jumps

between non-adjacent concepts as the straight line cuts

through the manifold’s interior.

Interventions along the activation manifold Mh produce

natural output trajectories that follow My . Therefore,

outputs produced under manifold steering resemble those

produced without intervention.

D. Wurgaft et. al, Manifold Steering Reveals the Shared Geometry of Neural

Network Representation and Behavior, May 2026
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https://github.com/goodfire-ai/causalab/tree/main
https://github.com/goodfire-ai/causalab/tree/main
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