
  

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: We present several schemes for analog quantum simulation 
of spacetimes containing traversable wormholes. First, we will 
consider a simluation by means of a dc-SQUID array. The impedance 
of the array places severe limitations on the type of spacetime that we 
can implement. The quantum fluctuations of the phase due to the 
impedance might be seen as an analogue of Hawking’s chronology 
protection mechanism. We will discuss as well possible applications of 
these techniques to different spacetime metrics of interest such as 
Gödel, Alcubierre and Kerr.  Alternatively, we propose a recipe for the 
simulation in a Bose-Einstein condensate, both in 1+ 1 D and 3+ 1 D. 
Finally, we will also discuss a scheme for the quantum simulation of 
the single-particle Dirac equation in traversable wormholes and other 
exotic spacetimes. 
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