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High-resolution spectroscopy
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Iron: Cross-correlation spectroscopy
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Spectral traces: WASP-189 b
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WASP-121 b (~2400 K)
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1D Model comparison — transmission
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Dayside observations of WASP-121 b
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Planets are 3D
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eSSENCE Science question:

Create a retrieval framework that

1) Models a planet atmosphere in 3D with few free parameters
2) Handles multi-dimensional data from various sources

3) Provides Bayesian posterior probability distributions

4) Runs on the equivalent of a desktop machine



eSSENCE Science question:

Create a retrieval framework that

1) Models a planet atmosphere in 3D with few free parameters
2) Handles multi-dimensional data from various sources

3) Provides Bayesian posterior probability distributions

4) Runs on the equivalent of a desktop machine

Solution pathway:
Auto-differentiable atmosphere model
iIn combination with Hamiltoniam Monte Carlo
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Existing retrieval methods: Low resolution
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Existing retrieval methods: High resolution
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