
  

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:  Gravitational wave (GW) astronomy has come to revolutionize 
our understanding of astrophysics, cosmology and fundamental physics. 
GWs from binary black-hole (BH) mergers allow us to learn about the 
population of BHs, their origin and their role through the history of the 
universe. If these BHs have a primordial origin and are abundant enough, 
they could comprise a large fraction of the Dark Matter (DM). As a case of 
study, I will present the primordial black-hole production in Critical Higgs 
Inflation, a particle physics motivated model in which the SM Higgs is both 
responsible of inflation and DM, and discuss its GWs signatures. Moreover, 
GWs detected with an associated counterpart can probe the evolution of the 
universe and Dark Energy (DE). The recent measurement of the GW speed 
following GW170817 is an excellent example of the immense potential 
available to GWs tests of gravity. I will present the conditions for 
anomalous GW speed and classify the theories for DE that remain viable 
after GW170817. Finally, I will discuss how other propagation effects could 
also shed light on the quest for the nature of DE.
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