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The ASI/COSMOS project provides
knowledge of the universe
Prof. Nicola Vittorio, of the Università degli Studi di Roma ‘Tor Vergata’, shares
details on the ASI/COSMOS project and how it will advance cosmology
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The ASI/COSMOS project
At the beginning of the 1980s, Alan
Guth proposed the so-called cosmic
inflation to explain why the universe is
so smooth on large scales and to
resolve some known puzzle of the
standard Friedmann models. Cosmic
inflation requires an early phase of
accelerated expansion and it was at the
beginning considered a very interesting
but speculative theoretical paradigm.
The precise mapping of the CMB temperature anisotropy lent credibility to
this scenario and the case for cosmic
inflation has strengthened significantly
over the years. However, the conclusive
evidence for the inflationary theory of
the early universe will be provided by a
detection of tensor perturbations of
the space-time metric, which lead to a
primordial gravitational wave background. This background imprints a
unique pattern (the so-called B-modes)
in the polarisation of CMB photons.
Therefore, the primary scientific
exploitation of CMB B-mode data aims
to a definitive probe of the inflation
paradigm and to an estimate of the
energy scale at which inflation occurs.
Unfortunately, the amplitude of these
modes is model dependent. Thus,
while the observations of the weak
polarised CMB signal (the so-called Emodes) have opened a new channel
and a new era in the observations of
the polarised microwave sky, the hunt
for the elusive B-modes is much trickier
and has only started.
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