
  

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:  It is arguably one of the main achievements of loop 
quantum gravity to have demonstrated that space itself may have an 
atomic structure. One of the key open problems of the theory is to 
reconcile the fundamental loop quantum gravity discreteness of 
space with general relativity in the continuum. In this talk, I present 
recent progress regarding this issue: I will show that the loop gravity 
discreteness of space can be understood from a conventional Fock 
quantisation of gravitational boundary modes on a null surface. 
These boundary modes are found by considering a quasi-local 
Hamiltonian analysis, where general relativity is treated as a 
Hamiltonian system in domains with inner null boundaries. The 
presence of such null boundaries requires then additional boundary 
terms in the action. Using Ashtekar’s original SL(2,C) self-dual 
variables, I will explain that the natural such boundary term is 
nothing but a kinetic term for a spinor (defining the null flag of the 
boundary) and a spinor-valued two-form, which are both intrinsic to 
the boundary. Finally, I will show that in quantum theory, the cross-
sectional area two-form turns into the difference of two number 
operators (unless the Barbero—Immirzi parameter is sent to 
infinity). The resulting area spectrum is discrete without ever 
introducing spin networks or triangulations of space.
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