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The Center for Astrobiology (CAB) was founded in 1999 as a joint Center of the National
Research Council (CSIC) and the National Institute for Aerospace Technology (INTA).

CAB became the first institution outside the United States to be associated with the
NASA Astrobiology Institute (NAI) — formally becoming an Associate Partner in 2000.







The origin of the elements and molecules

ASTROPHYSICS DEPARTMENT

Throughout the history of the Universe, generations of stars have created

in their interior all the heavy elements that we know. The atoms of these
chemical elements formed molecules, dust grains and ice sheets in the
interstellar and intergalactic medium to condense into planetary systems with
rocky planets. Liquid water, as on the Earth, allowed the conditions in which
life arose more than 3.5 billion years ago and must have been repeated in a
large number of planetary systems.

We investigate key processes that were necessary for the appearance and
evolution of life in the Universe such as: the formation of chemical elements
in the interior of the stars and the formation and evolution of the galaxies that
house them, processes of planet formation around new stars, the formation
and evolution of chemical compounds of a range of complexity in interstellar
space, or the search for new extrasolar planets.

RESEARCH GROUPS:

- Formation and Evolution of Stars, Brown Dwarfs and Planets

- Formation and Evolution of Galaxies

- Interstellar and Circumstellar Medium

- Virtual Observatory Group: Scientific exploitation of astronomical archives

Life can be considered as a consequence of the evolution of matter and
energy in the Universe. Regardless it where originated, there are key
questions to be answered: What was the prebiotic chemistry that led

to the first complex polymers? How did the different molecular species

behave and persisted? How did they replicate and acquire information
storage capability? How did they evolve and adapt to the environment?
How did microbes adapt to extreme environments? How can we
distinguish and detect true biomolecules (molecular biomarkers) from
other non-biological organic molecules?

These and other questions constitute the scientific basis of the
Department, which organizes its research strategy on three fundamental
lines: Prebiotic Chemistry, Molecular Evolution, and Molecular
Mechanisms of Biological Adaptation.

RESEARCH GROUPS:

- Prebiotic Chemistry

- Molecular Evolution, RNA World and Biosensors

- Molecular Mechanisms of Biological Adaptation

- Experimental Evolution Studies with Viruses and Microorganisms
- Microbial Biodiversity

- Biomolecules in Planetary Exploration



Understanding the key processes operating at planetary scales

are essential to evaluate potential present or past habitats, like

the geological characterization of environments and extreme
paleoenvironments of planetary interest, meteroritic impacts and
their relevance for life, geological processes that mark the evolution

of planetary objects (craterization, biogeochemical evolution,
hydrothermalism and cryomagmatic evolution), preservation of
biosignatures in the geological record, or thermodynamic aspects and
modeling of planetary atmospheres.

Three main lines of research: planetary geology and atmospheres,
extreme environments as habitats of astrobiological interest, and
exploration of Mars and the Jupiter and Saturn icy moons containing
interior liquid water oceans such as Europa and Enceladus.

RESEARCH GROUPS:
- Planetary Geology and Atmospheres
- Habitability and Extreme Environments

Technology for space exploration

The limits of life

PLANETOLOGY
AND HABITABILITY
DEPARTMENT

ADVANCGED INSTRUMENTATION

DEPARTMENT

Experimentation and simulation play a fundamental role in the
accomplishment of the different research lines in the Center. In
many cases they are carried out in the laboratory, in others during

field campaigns by studying natural processes, and in other cases
in space, either by remote observation or by in situ analysis and
measurements on the surface of planetary bodies.

The main objective of the Department is to develop and test new
concepts and designs, as well as to implement special platforms, or
build new instruments to fulfill the requirements of experimental and
simulation investigations, such as planetary simulation chambers.

The Department leads the environmental monitoring station (REMS)
now operating on Mars, on board of NASA’s rover Curiosity, as

well as the development and construction of MEDA, the new
environmental suite of instruments for NASA’'s Mars 2020 mission.

RESEARCH GROUPS:
- Space Instrumentation Group
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