
  

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 light emitted by all galaxies across the history
of the Universe is encoded in the intensity of the extragalac-
tic background light (EBL), the diffuse cosmic radiation field
at ultraviolet, optical, and infrared wavelengths. The EBL is
a source of opacity for very high energy gamma rays via pair
production, leaving a characteristic attenuation imprint in the
spectra of distant gamma-ray sources. In this seminar, I will
report on new measurements of the EBL using gamma-ray
data from both the Large Area Telescope on board the Fer-
mi Gamma-ray Space Telescope and ground-based Ima-
ging Atmospheric Cherenkov Telescopes. These unprece-
dented measurements have allowed us to derive the cosmic
star-formation history, the number density of faint galaxies
during the re-ionization epoch, and also the expansion rate
of the Universe and its matter content. These results de-
monstrate that gamma-ray astrophysics has mature to the
point of providing competitive measurements of cosmic pro-
perties previously restricted to techniques used by classical
astronomy.
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