EXODUS: A mission to explore exoplanet evolution
through understanding atmospheric escape
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Introduction

Understanding the variety of system architectures and formation histories of planetary systems
remains a major challenge. Current detection methods are strongly biased towards short-period
bodies, leaving a gap in the exoplanet population demographics [1], [2].
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Scientific questions:

1. How does atmospheric escape shape the evolution of long orbital period exoplanets?

secondary

2. What proportion of the exoplanet population do planets with long orbital periods represent? mirror

3. How does the Solar System architecture compare to that of exoplanet systems? Main spacecraft bus design drivers:

= |nstrument constraint; < 73 K

Exodus is a mission to study the largely unexplored population of sub-Neptune to Jupiter-sized
exoplanets with orbital periods greater than 100 days, through new detections and characterisation
of atmospheric escape [3-7].
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lterations with the COMET tool at ESA Education Training Centre
Concurrent Design Facility led to refinements of Exodus’ subsystems.
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 Payload: from a complex, low TRL single telescope design to two
specialized telescopes — one for VIS-NIR observations and one for the
UV spectral range.
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« FOV of MARY instrument: changed from 3 to 10 arcsec, increasing
the diversity and number of exoplanets observed.
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« Simultaneous observations of stellar activity and atmospheric loss
will reveal the impact of host stars on planetary systems.
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 High contrast observations will reduce technique biases Iin new
detections and enable comparisons with Solar System architecture.

Figure 3: NIR lightpath of the VIS-NIR telescope. a) Adaptive optics system. b) MARY instrument.
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Figure 6: Exodus aims to monitor atmospheric escape in relation to  Figure 7: Exodus spacecraft
stellar activity for over 5000 exoplanets, refining our understanding placed in Ariane 62 fairing.
of exoplanet diversity and the conditions required for habitability.
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Manoeuvre (with margins)
Launch + transfer 55.00
Orbit maintenance (5 years) 414.63
Disposal 15.75
Total 115.38
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