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Prerequisites

Basic knowledge of Physics and Astronomy is strongly advised.

Objectives and Contextualisation

The objective of the course is to provide the student with the basic knowledge on topics related to planets (both
Solar System and exoplanets) and life in the universe from a broad perspective.

This includes understanding the processes of planet formation, the structure of planet interiors and
atmospheres, the concept habitability in general, techniques for exoplanet detection and characterization, the
main characteristics of life on Earth and beyond, and also radiative processes.

The course will make use of theoretical lectures as well as practical work and exercises to be carried out by the
students.

Up-to-date literature will be used to complement the topics discussed in class and the student should be able
to comprehend the details of the techniques and methodologies used in such publications.

The final goal is that the students acquire sufficient basic knowledge to carry out work in this field of research
and, most importantly, that they learn to think by themselves.



Competences

® Formulate and tackle problems, both open and more defined, identifying the most relevant principles
and using approaches where necessary to reach a solution, which should be presented with an
explanation of the suppositions and approaches.

® Understand the bases of advanced topics selected at the frontier of high energy physics, astrophysics
and cosmology and apply them consistently.

Learning Outcomes

1. Acquire general knowledge vision of a multidisciplinary discipline like astrobiology.

2. Analyse the concept of inhabitability from the broadest of perspectives, including physical concepts like
energy balance, biological ones, such as terrestrial extremophiles, and chemical ones, such as
biomarkers.

3. Master the theoretical and practical concepts related to remote sensing, applied to the Earth and to the
characterisation of exoplanets.

4. Understand the general aspects of the formation and structure of the planets, both in the Solar System
and in other exoplanetary systems.

Content

® Introduction to stellar evolution and origin of chemical elements
® Formation and evolution of planetary systems

® Radiative processes

® Astrochemistry

® Habitability: definition and feedback mechanisms

® Solar System: water words vs. icy satellites

® Atmospheres and interiors of Solar System planets
® Exoplanet detection

® Observation of exoplanet atmospheres

® Biomarkers and detection of life

® Planet Earth

® Life as we know it

® Earth's biosphere

® |ife at the edge: extremophiles

Activities and Methodology

Title Hours ECTS Learning Outcomes

Type: Directed

Oral presentation of a journal paper 2 0.08 1,2,4,3

Theory lectures 41 1.64 1,2,4,3

Type: Supervised

Participation and discussion 20 0.8 1,2,4,3




Type: Autonomous

Preparation of an oral presentation on a paper 10 0.4 1,2,4,3
Preparation of exam 20 0.8 1,2,4,3
Preparation of problem sets 52.5 21 1,2,4,3

Theory lectures.

Resolving of exercises and problem sets.

Oral presentation of a journal paper.

Active participation in class and attendance to relevant seminars in the campus.
Classwork and homework.

Annotation: Within the schedule set by the centre or degree programme, 15 minutes of one class will be
reserved for students to evaluate their lecturers and their courses or modules through questionnaires.

Assessment

Continous Assessment Activities

Title Weighting Hours ECTS Learning Outcomes
Oral presentation of a journal paper 20% 2 0.08 1,2,4,3
Problem sets 30% 0 0 1,2,4,3
Written exam 50% 25 0.1 1,2,4,3

The evaluation will consist of three different elements:

1. Written exam that may contain multiple choice or individual questions, developing a topic and/or practical
exercises.

2. Oral presentation of a journal paper from the literature.

3. Problem sets to be developed as homework during the course.

This subject/module does not foresee the single assessment system.
50% one final written exam, with different questions covering the main different topics. There will be a resit
exam in case of not reaching the minimum total mark of the course
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Software

Language list

Name Group Language Semester Turn

(TEm) Theory (master) 1 English second semester morning-mixed




