
  

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: Black holes are not forever: Hawking radiation or other 
instabilities of quantum-gravitational origin can make their life 
finite. I present a concrete realisation of how this can happen: the 
black-hole geometry can tunnel to a white-hole geometry. While the 
process is expected to be generic of all black holes, it becomes 
observationally relevant for primordial black holes. A first 
consequence of the proposed scenario is to shed light on how a 
remnant can form and be stable, providing a viable dark-matter 
candidate. Second, the white-hole phase can be accompanied by an 
explosion, that presents characteristic features allowing to 
distinguish it from other astrophysical sources. I discuss in particular 
a possible emission channel compatible with fast radio bursts. 
Interestingly, exploding primordial black holes constitute a peculiar 
kind of decaying dark matter, whose effects could appear in late-
universe observations.
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