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Present-day Astrophysics and Cosmology are based on the development of cutting-edge
astronomical instruments - which provide observations with great precision - and numerical
simulations (models) with which to compare these observations. We aim to provide students with
a global, up-to-date understanding of the formation of stars and planets and the techniques for
detecting extrasolar planets. We will also demonstrate how the study of the development and
evolution of life on Earth can help us infer the existence of life on extrasolar planets.

PROGRAM

- 1. Astrobiology and exobiology: Introduction. What is life on Earth? Limiting
conditions for habitability. Development and evolution of life on Earth. Speculation
about the origin of life.

- 2. Cosmochemistry: Molecular clouds in the interstellar medium. Chirality.
Origin of chemical elements in the solar system. Isotopic anomalies and
implications for life. Cosmochemistry in comets and asteroids. Asteroid impacts.

- 3. Planetary Formation: Formation of stars. Proto-planetary disks. Classes of
planets and formation scenarios. Nucleation and coalescence of planetesimals.
Dependence on the position in the proto-planetary disk. Migration.

- 4. Extrasolar Planets I: Indirect detection. Direct detection and image.
Inventory of planets and features. Habitable zones. Evolution of habitable zones.
Habitable zones in the Galaxy.

- 5. Astrobiology in the Solar System: Climatic evolution of the planets and
their atmospheres. Basic radiative transfer. Atmospheric spectra. Remote
sounding. Search for life on Mars, Venus, Titan, and Enceladus Europe. Current
missions.

- 6. Extrasolar Planets II: Emission and reflection spectra of planets:
habitability. Appropriate exploration techniques. Atmospheric and geological
biomarkers. The solar system planets as seen from space. Atmospheres and
spectra of exoplanets. Current observational projects and future missions.
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