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Exo0Al: Deep learning in exoplanet spectroscopy
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Abstract interpretation and allow our current models to
‘learn from experience’. Such Al driven
systems will help to resolve model
correlations, and allow us to incorporate
complex forward models in the atmospheric
retrieval of extrasolar planets.

The field of exoplanetary spectroscopy is as
fast moving as it is new. Analysing currently
available observations of exoplanetary
atmospheres often invoke large and
correlated parameter spaces that can be
difficult to map or constrain. This is true for
both: the data analysis of observations as
well as the theoretical modelling of their
atmospheres. Modelling both sets of
correlations in data and modelling is key to
understanding the nature of exoplanet
atmospheres.

In recent years, bayesian atmospheric
retrieval algorithms have become the norm in
exoplanet characterization.

Traditional atmospheric retrievals are limited
by the sampling time required to fully map the
likelihood space of the solution. Such large
sampling processes do consequently require
the atmospheric forward model to be fast,
and hence simplistic. Whilst simple forward
models are sufficient for the resolution and
signal-to-noise of currently available Hubble
data, this will not be the case in the era of
JWST or Ariel. Though, more complex
forward models require more computation
time, making them the paramount bottleneck
of next generation atmospheric retrievals.

In this talk | will discuss how these
improvements in deep learning can be
applied to solve correlations in the models as
well as speeding up the statistical sampling.

By designing deep neural networks, we can
significantly speed up data analysis and



