
  

Abstract:  Model-independent methods in 
cosmology have become an essential tool in 
order to deal with an increasing number of 
theoretical alternatives for explaining the late-
time acceleration of the Universe. In principle, 
this provides a way of testing the Cosmological 
Concordance model under different assumptions 
and to rule out whole classes of competing 
theories. One such model-independent method is 
the so-called cosmographic approach, which 
relies only in the homogeneity and isotropy of the 
Universe on large scales. We show that this 
method suffers from many shortcomings, 
providing biased results depending on the 
auxiliary variable used in the series expansion 
and is unable to rule out models or adequately 
reconstruct theories with higher-order derivatives 
in either the gravitational or matter sector. 
Consequently, in its present form, this method 
seems unable to provide reliable or useful results 
for cosmological applications.
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Abstract: LIGO and Virgo have inaugurated the era of Gravitational 
Wave Astronomy by observing several binary black hole mergers 
and the merger of a neutron star binary that has made possible 
multimessenger astronomy with gravitational waves. Apart from the 
initial discovery, these detections have produced revolutionary 
discoveries.  At the same time, there are ongoing efforts to detect 
gravitational waves beyond the high-frequency band of the ground-
based detectors.  Indeed, after the success of the LISA Pathfinder 
mission, the European Space Agency has selected LISA (Laser 
Interferometer Space Antenna) as its third large-classe mission (L3). 
The main goal of LISA is to carry out the science proposed in the 
white paper "The Gravitational Universe", consisting in low-
frequency gravitational-wave astronomy.  In this talk I will describe 
the main scientific goals of the mission and its potential for new 
discoveries in astrophysics, cosmology, and fundamental physics.
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