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The project intends to perform precision
spectroscopy of stars, aiming to study at unprecedented
detail planet formation, stellar evolution processes,
Galactic chemical evolution and primordial Big Bang
nucleosynthesis. By applying a differential analysis
technique, we can achieve a precision of about 0.01 dex
in chemical composition, which is much better than
typical errors (0.05 – 0.1 dex) found in previous works.
As part of our project, we are searching for planets at
high precision in radial velocity (1 m/s). The synergy
of high precision radial velocities and high precision
chemical abundances permits a detailed study of
the connection between stars and planets. Our high
precision work is mainly based on data obtained at
the European Southern Observatory (ESO), especially
through a large (100 nights) program to search for
planets around solar twins.
We have been able to disentangle the chemical
signature of planets from the chemical evolution of
the Galaxy. Important results have been also obtained
regarding nucleosynthesis in stellar interiors, as probed
by the lithium and beryllium abundances of solar twins
covering a wide range of ages. Precision spectroscopy
of metal-poor stars have allowed us to obtain stringent
constraints on chemical evolution models. Our Large
HARPS/ESO program have resulted already on six
papers, including chemical abundance studies, the
decay of stellar rotation and activity with increasing
ages, and the discovery of new planets around solar
twins. Outreach has been also an important component
of the project; our most important results have been
broadly highlighted by the national and international
media. In particular, our discovery of a Jupiter twin
around a solar twin was widely communicated to the
public.

Artist’s impression of a Jupiter twin planet orbiting the solar twin star
HIP 11915. The planet was discovered by Bedell, Melendez, Bean et al.
(2015) using the European Southern Observatory (ESO). This Jupiter
twin planet has a mass similar to Jupiter and orbits at a similar
distance from its star as Jupiter does from the Sun. The system is an
excellent candidate to host a "Solar System 2.0".
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