
At the end of June 2017, the 
Italian Space Agency formally
reviewed the COSMOS project

6 months after the kick-off meeting.
Although the project is still in its begin-
ning phase, the main lines of develop-
ment were clearly defined. The
organisation of the project nation-wide
requires careful management activity.
A series of meetings open to all the 
Italian Cosmic Microwave Background
(CMB) community were organised to
present and to discuss the activities
foreseen in the various project nodes. 

“Inflation is a theory of the very first
instants of the Universe, and as such it
took place at very high energies, much
higher than what can be presently
tested in ground-based laboratories.
This makes inflation a privileged
window into very high-energy physics
and offers the possibility of testing
various aspects of fundamental
physics.”

The COSMOS project has 11 nodes:
Università di Roma ‘Tor Vergata’ (coor-

dinating node), Università di Milano,
Università di Milano-Bicocca, Scuola
Internazionale di Studi Superiori Avan-
zati (SISSA), Università di Padova, Uni-
versità di Ferrara, Università di Genova,
Università di Roma ‘Sapienza’, Istituto
Nazionale di Fisica Nucleare (INFN-
Pisa), Istituto Nazionale di Astrofisica
(INAF-Trieste and INAF-Bologna). Each
node has the responsibility of coordi-
nating its activity at the national level,
as well as monitoring the implementa-
tion and delivery of the products. A
common effort was devoted to incen-
tivise the interactions and the collabo-
rations among people belonging to
different institutions. The first meeting
of this series was held in Bologna the
20th of January 2017. A final meeting
devoted to presenting the main 
findings of each of the nodes after 6
months of activity was organised in
Bologna the 26th of May 2017. In 
parallel to all these activities, a lot of
discussion have been dedicated to
defining an Italian roadmap for the
next decade of CMB experiments. The
idea is to arrive at a final document as

soon as it will be clearer how to posi-
tion the Italian CMB community in the
international scenario and, in any case,
by the end of the project in December
2019.

Effective international
coordination 
The strong and effective coordination
at the Italian level provided by the
ASI/COSMOS project has made it
easier to interface with other interna-
tionally coordinated activities concern-
ing CMB experiments. In fact, a lot of
effort has been dedicated to the reali-
sation of ground-based and balloon-
borne experiments, as well as to the
proposal of the ESA/CORE space mis-
sion. At the European level, there is the
attempt to coordinate a joint effort for
the realisation of a ground-based CMB
research infrastructure. A proposal has
been submitted to the EU in the frame-
work of Horizon 2020 under the ‘Excel-
lent Science’ pillar for the program part
relative to ‘European Research Infras-
tructures’. While still waiting for the 
referee report, a meeting ‘Towards the
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PROFILE

Project @ Atacama Desert, Chile (5200m) Leading institution(s) Year

ACTPol (Atacama Cosmology Telescope – Polarization) Princeton University 2014–

POLARBEAR (POLARization of Background microwave Radiation) U.C.Berkeley 2012–

Simons Array Future

CLASS (Cosmology Large-Angular Scale Surveyor) John Hopkins University Future 

ABS (Atacama B-mode Search) Princeton University 2011

Table 1



European Coordination of the CMB
programme’ will be held in Villa Finaly
in Florence next September. It is worth
mentioning that the CMB polarisation
observations from the ground have
been implemented by several research
groups, with a clear tendency to con-
centrate the activities in few high-qual-
ity sites, with excellent atmosphere
and already existing infrastructures.
Running and planning experiments
from the Atacama Desert in Chile, from
the South Pole, and from other sites
are presented in table 1, 2 and 3,
respectively. 

All these efforts from the ground,
together with those from strato-
spheric balloons and satellites, aim to
detect the so-called B-modes in the
polarisation of the CMB photons. Infla-

tion is a theory of the very first instants
of the Universe, and as such it took
place at very high energies, much
higher than what can be presently
tested in ground-based laboratories.
This makes inflation a privileged
window into very high-energy physics
and offers the possibility of testing var-
ious aspects of fundamental physics.
Inflation makes a crucial prediction,
namely the generation of a stochastic
background of primordial gravitational
waves. This background imprints a
unique CMB polarisation pattern, the
B-modes, whose detection is consid-
ered a smoking gun of the inflationary
paradigm. Although still now very elu-
sive, the B-modes therefore constitute
the frontier of research in cosmology
to better understand the very early
universe and very high-energy physics.
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Project @ South Pole, Antarctica (2800m) Leading institution(s) Year

SPTpol (South Pole Telescope – Polarization) University of Chicago 2012–

BICEP2 (Background Imaging of Cosmic Extragalactic Polarization) Caltech, Cardiff, U. Chicago, Harvard,
JPL, CEA Grenoble, U. Minnesota,
Stanford

2014–

KECK (Keck Array) 2010–

Bicep/Keck program Future

Project @ different sites Leading institution(s) Year Observing site

QUIJOTE (Q U I JOint Tenerife) IAC 2012– Teide Observatory,
Tenerife (2400m)

LSPE/STRIP (Large Scale Polarization
Experiment)

Univ. Milano Future (2018)

GroundBIRD Future (2018)

QUBIC (QU Bolometric Interferometer
for Cosmology)

Univ. Paris 7 Future (2019) Alto Chorillo, Argentina
(5000m)

C-BASS (C-Band All-Sky Survey) Oxford, Manchester, Caltech, JPL 2015– OVRO, Ca, 
& South Africa

B-Machine COFE (Background Emission
Anisotropy Scanning Telescope)

U.C. Santa Barbara 2002– White Mountain
(3800m) & Balloon

Table 2

Table 3


