
  

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:  The Casimir effect is a fundamental quantum-mechanical 
relativistic phenomenon which originates from the vacuum fluctuations of 
the electromagnetic field. It interconnects electrically neutral objects with 
or without permanent electric and/or magnetic moments.

Using a quantum electrodynamical approach based on linear response 
theory we will show a detailed study of the Casimir force in graphene 
systems. Graphene is a two-dimensional crystal that has singular 
electronic, mechanical and optical properties. Being graphene a one atom 
thick structure makes particularly interesting to study Casimir forces 
between graphene sheets. The graphene sheets are considered as 
infinitesimal thin, local and isotropic conductive surfaces and furthermore, 
the influence of surface plasmons is explored. We will see how this 
fundamental effect depends on the graphene optical response and the 
gap. In this way, we are able to study the light-plasmon mediated 
interaction between graphene sheets. These results are particularly 
relevant for graphene nanotechnology applications.
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