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Part I – General Information 
Full Name Silvia MASI 

Date of Birth   

Place of Birth  

Citizenship Italian 

Permanent Address  

Mobile Phone Number  

E-mail  

Spoken Languages Italian, English 

 

Part II – Education and Qualifications  
 Type    Year         Institution      Notes (Degree, Experience,…) 

University 
graduation 

1982 Sapienza 
University 
of Rome 

Laurea Thesis – 110/110 e lode  (magna cum laude) 

Ph.D. 1987 Sapienza 
University 
of Rome 

Ph. D. Thesis - A grade (Ottimo) 

ASN 2016 MIUR Abilitazione Scientifica Nazionale alle funzioni di Professore 
Universitario di Prima Fascia nel Settore Concorsuale 02/C1 
- ASTRONOMIA, ASTROFISICA, FISICA DELLA TERRA E DEI 
PIANETI, conseguita il 26/05/2016 e con scadenza il 
26/05/2027 

 

Part III – Appointments 

 

IIIA – Academic Appointments 
 

Start        End  Institution     Position 

1989 1991 Sapienza University 
of Rome 

Graduated Technical Officier (funzionario tecnico 
laureato, 8° livello) for the chair of Astrophysics, 
Physics Department 

1991 1993 Sapienza University of 
Rome 

Researcher (Ricercatore Universitario) at the 
Physics Department 

1993 2012 Sapienza University of 
Rome 

Researcher (Ricercatore Universitario Confermato) 
at the Physics Department 

2010 2012 Sapienza University of 
Rome 

idoneous, Associate Professor (idoneità Professore 
Universitario di Ruolo di II fascia) at the Physics 
Department 

12/2012 current Sapienza University of 
Rome 

Associate Professor (Professore Universitario di 
Ruolo di II fascia) at the Physics Department 
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IIIB – Other Appointments 
Start     End         Institution    Position 

01/04/1996 30/06/1996 California Institute of technology Visiting researcher – B97 

06/02/1997 02/05/1997 California Institute of technology Visiting researcher – B97 

05/05/1997 19/08/1997 NASA / CSBF (Palestine, Texas) Balloon Campaign Scientist – 
BOOMERanG B97 test flight 

1/11/1998 18/01/1999 National Program for Antarctic 
Research – 14th expedition –  
Mc Murdo (Antarctica) – 
BOOMERanG launch campaign 

Expedition Scientist –
BOOMERanG B98 experiment 
launch 

10/11/2000 01/12/2000 National Program for Antarctic 
Research – 16th expedition –  
Mc Murdo (Antarctica) – ATIC 
launch campaign 

Expedition Scientist –  
BOOMERanG sun sensor 
experiment validation 

02/02/2002 03/03/2002 Santa Barbara University – 
Physics (prof. J. Ruhl invitation) 

Visiting researcher 
I-194 Admission 

27/10/2002 16/01/2003 National Program for Antarctic 
Research – 18th expedition –  
Mc Murdo (Antarctica) – 
BOOMERanG launch campaign 

Expedition Scientist –
BOOMERanG B03 experiment 
launch 

10/01/2004 01/02/2004 National Program for Antarctic 
Research – 19th expedition –  
Mc Murdo (Antarctica) – 
BOOMERanG recovery 

Expedition Scientist –
BOOMERanG B03 experiment 
recovery 

30/11/2005 10/02/2006 National Program for Antarctic 
Research – 21st expedition –  
Dome-C (Antarctica) – BRAIN 
experiment 

Expedition Scientist –  
BRAIN experiment (PI) 

22/11/2006 18/12/2006 National Program for Antarctic 
Research – 22nd expedition –  
Dome-C (Antarctica) – BRAIN 
experiment 

Expedition Scientist –  
BRAIN experiment (PI) 

01/01/2007 31/12/2008 Science and technology Council 
of the Italian Space Agency 

Member  

01/01/2006 31/12/2007 Macroarea 5 Committee 
National Institute for 
Astrophysics (INAF) 

Elected member 

01/11/2011 31/10/2015 Scientific Council of the National 
Institute for Astrophysics (INAF) 

Member  

01/05/2023 Current National Antarctic Scientific 
Committee (Commissione 
Scientifica Nazionale per 
l’Antartide) of the Ministry of 
Research. 

Member 
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Part IV – Teaching experience 
 

IV-1 : Classes 
 

Year      Institution     Lecture/Course 

1992-
2000 

Sapienza Università di Roma –  
Physics Department 

“Laboratorio di Fisica I” and “Laboratorio di 
Fisica II”  (lab. assistance) - for the “Laurea” 
degree in Physics  

2005 - 
current 

Sapienza Università di Roma –  
Physics Department 

“Laboratorio di Elettromagnetismo e Circuiti” 
– Physics (6 CFU) average 100 students/year - 
for the Bachelor degree in Physics (L30) 

2004 - 
current 

Sapienza Università di Roma –  
Physics Department 

“Methods of Space Astrophysics” (6 CFU) 
average 20 students/year - for the Master 
degree in Astronomy and Astrophsyics (LM58) 

2004 - 
2008 

Sapienza Università di Roma –  
Physics Department 

Short class “Precision Cosmology” for the 
Ph.D. in Astronomy (10 hours) 

2000- 
current 

Sapienza Università di Roma –  
Physics Department 

Laboratory supervision of a group of 3-4 
students for a specific research experiment - 
class “Astrophysics Laboratory” of the Master 
degree in Astronomy and Astrophsyics (LM58) 

 

IV-2 : Master Thesis supervision at Sapienza Università di Roma 
Year      Student     Thesis 

2000  Misura di anisotropia del fondo cosmico con 
Archeops: sistema di controllo e ricostruzione 
dell’assetto (co-tutor P. de Bernardis) 

2002  Studio di un polarimetro per l’esperimento 
BOOMERanG (co-tutor P. de Bernardis) 

2002  Progetto, realizzazione e test dei 
preamplificatori criogenici per l’esperimento 
PLANCK-HFI (co-tutor P. de Bernardis) 

2002  Esperimento OLIMPO: progettazione 
dell’ottica criogenica per esplorazioni 
cosmologiche a piccola scala angolare (co-
tutor M. De Petris) 

2003  Progetto OLIMPO: ricevitore multicanale con 
mosaici di bolometri TES, e osservazioni di 
effetto SZ in un campione significativo di 
ammassi di galassie 

2005  I corpi della fascia di Kuiper: evoluzione 
termica dell’oggetto 1998kd66 (relatrice 
esterna Maria Teresa Capria) 

2006  Misure Interferometriche della radiazione di 
fondo cosmico 
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2006  Studio, realizzazione e misure di calibrazione 
della catena di rivelazione a bassa frequenza 
di OLIMPO (co-tutor E. Battistelli) 

2008  Il sistema criogenico dell’esperimento OLIMPO 
(co-tutor P. de Bernardis) 

2009  Realizzazione di un simulatore di un sistema di 
controllo d’assetto per satelliti in orbita 
geocentrica (co-tutor A. Intelisano - Thales 
Alenia Space) 

2010  BRAIN-Pathfinder: uno strumento per studiare 
il contributo atmosferico e galattico in misure 
di polarizzazione del fondo cosmico di 
radiazione (co-tutor E. Battistelli) 

2010  SAGACE: a spectroscopic space mission to 
study the CMB, and its cryogenic system (co-
tutor P. de Bernardis) 

2011  Caratterizzazione del bolometri ad alta 
frequenza di OLIMPO  

2012  Site testing per astronomia nel millimetrico a 
Dome-C (co-tutor P. de Bernardis) 

2016  Rivelatori a induttanza cinetica per 
l’esperimento OLIMPO  

2017  Star field identification system for the OLIMPO 
experiment 

2018  The calibration of statistical solar flare 
forecast methods for images from SDO/HMI 
space instrument (external tutor F. Berrilli) 

2018  QUBIC: cryogenic polarization modulation 
system 

2019  Calibration of the astronomical imaging X-ray 
polarimeter on board the IXPE mission 
(External tutors F. Muleri, P. Soffitta) 

2019  Galactic emission from dust grains in the 
Andromeda galaxy (co-tutor E. Battistelli) 

2019  The Multimode Optical System of the Short 
Wavelength Instrument for the Polarization 
Explorer (SWIPE) (co-tutor with P. de 
Bernardis) 

2022  The COSMO experiment for Cosmic 
Microwave Background spectral distortions 
measurement 
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IV-3 : Ph.D. Thesis supervision at Sapienza Università di Roma 
 

Year     Student     Thesis title 

2005  
Ph.D in Astronomy 

OLIMPO: a balloon-borne arcminute-
resolution survey of the sky at millimetric and 
sub-millimetric wavelengths 

2007  
Ph.D in Astronomy 

Multi-frequency surveys of diffuse galactic 
emission and galaxy clusters: BOOMERanG 
and OLIMPO 

2007  
Ph.D in Astronomy 

OLIMPO: A components separator of the 
microwave sky 

2009  
Ph.D in Astronomy 

Observing the far infrared background from 
unresolved galaxies 

2015  
Ph.D in Astronomy 

Characterization and calibration of transition 
edge sensors for cosmology (co-supervisor 
with                  ) 

2020  
Ph.D in Astronomy 

Test and calibration of the OLIMPO and LSPE 
experiments 

2021  
Ph.D in Astronomy Astrophysics and 
Space Science 

Measurements of Spectral Distortions of the 
Cosmic Microwave Background: the OLIMPO 
and COSMO Experiments 

 
 

IV-3 : Post Doctoral supervision at Sapienza Università di Roma  
 

Year     Researcher     Research Subject / Duration 

2004  Study of measurements of SZ effect and 
foregrounds from the stratosphere  (D.D. 1 – 
yr) 

2007  Development and test of the cryogenic 
system for the OLIMPO experiment (D.D. 
n.04/07 - 1 yr) 

2007  Development and test of attitude control 
sensors for the OLIMPO experiment (D.D. 
n.03/07 - 1 yr) 

2008  Study of cryogenic systems and calibrators for 
space-based mm-wave astronomy (D.D. 
n.06/2008 - 1 yr) 

2008  Study of the SZ effect in galaxy clusters (D.D. 
/2008 – 2 yr) 

2009  Readout electronics for the OLIMPO detectors 
(D.D. n. 71/2007 - 2 yr) 



7 

 

2015  Design, Fabrication and Test of a cryostat for 
the QUBIC experiment and of the cryogenic 
HWP rotator (D.D. n.36/2015 – 1 yr) 

2016  Development and test of a parachute release 
for stratospheric balloons (D.D. n.12/2016 - 1 
yr) 

2016  Calibration and test of the detector arrays for 
the OLIMPO balloon-borne experiment (D.D. 
n.77/2016 - 1 yr) 

2016  Laboratorio On-Demand Aerospazio (DD 
n.77/2016 - 1 yr) 

2018  Calibration and test of the detector arrays for 
the OLIMPO balloon-borne experiment 
(DD. n. 145/2018 – 1 yr) 

2019  Design, fabrication and test of an innovative 
cryogenic microwave polarimeter for space 
(DD. n.123/2019 - 2 yrs) 

2019  Polarimetry with Kinetic Inductance Detectors 
(contract 2073 of 27/06/2019 and extension - 
1.5 yrs) 

 

IV-4 : Teaching support activities at Sapienza Università di Roma – Physics Department 
 

Period   Activity    

Since 2005 Ph.D. in Astronomy, Astrophysics and Space Science, Sapienza / Tor Vergata 
/ INAF;  Member of the Board (Collegio dei Docenti) 

2012-2015 Member of the Excellence Path Committee (Comitato percorsi di eccellenza) 
Astrophysics Curricula  

Since 2015 In charge of the Education Carreer (Percorsi Formativi) for the Bachelor 
Course in Physics, Astrophysics Curricula 

Since 2017 Member of the CGAQ (Committee for teaching quality assurance)  

Since 2022 Member of the Placement Committee 
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Part V - Society memberberships, Awards and Honors 
 

Year      Title      

1999 Antarctic Service Medal of the National Science Foundation (USA) 

1999 MURST-PNRA medal for Italian Antarctic Expedition 1998-99 (Italy) 

2001 MURST-PNRA medal for Italian Antarctic Expedition 2000-2001 (Italy) 

2003 MURST-PNRA medal for Italian Antarctic Expedition 2002-2003 (Italy) 

2004 MURST-PNRA medal for Italian Antarctic Expedition 2003-2004 (Italy) 

2006 Antarctic Service Medal of the National Science Foundation (USA) 

2009 Award “Sapienza Ricerca” for excellence in research  
(P. de Bernardis, M. De Petris, S. Masi, A. Melchiorri, F. Piacentini) (Sapienza, Italy) 

2009 Appreciation certificate of the Italian Space Agency for the contribution to the Planck 
Satellite Mission (Italy) 

2010 Grand Prix Special French Astronautical Association AAAF as member of the Planck Core 
Team (France) 

2015 American Institute of Aeronautics and Astronautics Space Systems Award To the 
Herschel and Planck project teams (USA) 
https://www.aiaa.org/HonorsAndAwardsRecipientsList.aspx?awardId=e466b1e8-3e01-48f8-b784-da9d7e841f3a 

2018 Royal Astronomical Society Group Achievement Award ‘A’ To the Planck Team (UK) 
https://www.ras.org.uk/news-and-press/news-archive/272-news-2018/3086-ras-medals-and-awards-
honourleading-astronomers-and-geophysicists  

2018 Gruber Cosmology Prize to the Planck Team (USA) 
 https://gruber.yale.edu/cosmology/2018/planck-team      https://gruber.yale.edu/planck-scientists 

2019 European Physical Society (High energy and Particle division) Giuseppe and Vanna 
Cocconi Prize to the WMAP and Planck teams (EU) 
http://www.epsnews.eu/2019/06/2019-eps-high-energy-and-particle-physics-prizes/ 

2011-
current 

Women in Aerospace (WIA), member 

2008- 
current 

Centro Ricerca Aerospaziale Sapienza, member of the board (consiglio direttivo) 
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Part VI - Funding Information [grants as PI-principal investigator or I-investigator] 
 

Year      Title                  Program     Grant value 

2001 OLIMPO (PI) Agenzia Spaziale Italiana 
(I/R/031/01) 

300000€ 

2002 OLIMPO (PI) Agenzia Spaziale Italiana 
(I/R/094/02) 

120000€ 

2003 Bilateral Exchanges Rome-Cardiff 
(PI) 

Sapienza Università di Roma 12000€ 

2003 Interferometria Bolometrica e 

Polarizzazione del fondo cosmico a 

microonde (PI) 

Programma Nazionale 
Ricerche in Antartide (Masi-
XX8) 

50000€ 

2004 OLIMPO (PI) Agenzia Spaziale Italiana 
(UOAS-PR-001 BIP 00612) 

254091€ 

2005 Uso di GEMINI per osservazioni della 

Galassia, di Galassie Primordiali e di 

Ammassi di Galassie. (PI) 

Sapienza Università di Roma 
Ricerche di Ateneo 
(C26A058582) 

36600€ 

2009 Attività per il programma OLIMPO 
(PI, Sapienza share 259138€) 

Agenzia Spaziale Italiana 
(I/004/07/0 and I/004/07/1) 

366504€ 

2005 Supporto tecnico scientifico per i 

progetti e le attività della base di 

lancio palloni stratosferici di Trapani 

Milo nel periodo 2005-2007 (PI) 

Agenzia Spaziale Italiana 
(I/017/05/0) 

353780€ 

2006 Misure di precisione sul fondo 

cosmico a microonde (I) share of 

1/5th of the total 

Sapienza Università di Roma 
progetti universitari 
(C26A0647AJ) 

 

2007 Supporto tecnico scientifico per i 

progetti e le attività della base di 

lancio palloni stratosferici di Trapani 

Milo nel periodo 2007-2009 (PI) 

Agenzia Spaziale Italiana 
(I/032/07/0) 

315589€ 

2007 Misure di precisione sul fondo 

cosmico a microonde (I) share of 

1/5th of the total 

Sapienza Università di Roma 
progetti universitari 
(C26A0792K4) 

 

2008 Cosmologia osservativa di precisione 

(I) share of 1/5th of the total 
Sapienza Università di Roma 
progetti universitari 
(C26A08YX9Y) 

 

2008 Herchel open time key project 

(HIGAL) (I) 
Agenzia Spaziale Italiana 87203€ 

2009 Study of Interstellar Dust emission 

and polarization (PI)  
Sapienza Università di Roma 
(C26F09RF4P) 

8000€ 

2010 ICARO (PI phys. dept., associated 

cost share 60000€).  
Regione Lazio FILAS – 
Aerosekur - CUP 
F17I10000110007 

60000€ 

2006 BRAIN/QUBIC Concordia (PI) Programma Nazionale 
Ricerche in Antartide 

100000€ 
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2008 Laboratori Teorico Sperimentali a 

supporto delle applicazioni spaziali 

delle industrie laziali (PI) 

Regione Lazio FILAS 13900€ 

2010 Precision Observational Cosmology 

(I share of 1/6th of the total) 
Sapienza Università di Roma 
progetti universitari 
(C26A105SWH) 

45000€ 

2011 Innovative Microwave Detectors 

Calibration with VNA (PI)  
Sapienza Università di Roma 
Grandi Attrezzature 
(C26G07T2CS) 

90000€ 

2011 Visiting professor from INPE Brazil 

(PI)  
Sapienza Università di Roma 

Professori Visitatori 

(C26V10PNTA) 

9000€ 

2011 Precision Cosmology and 
Fundamental Physics  (I share of 

1/6th of the total) 

Sapienza Università di Roma 
progetti universitari 
(C26A11BYBF) 

40000€ 

2010 BRAIN/QUBIC Dome-C Concordia 

(PI) 
Programma Nazionale 
Ricerche in Antartide 
(2010/A3.03) 

61000€ 

2012 Large Scale Polarization Explorer (I – 

Instrument Scientist, associated cost 

share 388741€) 

Agenzia Spaziale Italiana  
(I/022/11/0) 

3422793€ 

2012 Large Radii Half-Wave Plate (HWP) 

Development (I, share 40000€) 
European Space Agency ITT 
AO/1-7136/12/ML/NH 

181800€ 

2012 Precision Cosmology and 
Fundamental Physics  (I) 

Sapienza Università di Roma 
Ricerche di Ateneo 
(C26A12KYEE) 

17054€ 

2013 OLIMPO gestione della campagna di 

volo (PI) 
Agenzia Spaziale Italiana 
(2013-001-I.0) 

300000€ 

2014 Next generation sub-millimetre wave 

focal plane array coupling concepts 

(I, share 12000€) 

European Space Agency ITT 
4000109434/13/NL/MH 

57208€ 

2015 QUBIC: Interferometro Bolometrico 

Q e U a Concordia – I biennio (PI) 
Programma Nazionale 
Ricerche in Antartide 
(PNRA14_00063) 

118000€ 

2015 PRECISION HIGH COMPLEXITY 

MECHANICAL PROTOTYPING (PI) 

(C26J158LRZ) Procurement and 

installation of a precision (20 

micron) 3D printer for metals, to 

serve different laboratories and 

researches in the Sapienza 

Athenaeum, producing parts, 

systems and prototypes not 

machinable with standard 

techniques. 

Sapienza Università di Roma 
Medie e Grandi Attrezzature 

250000€ 

2017 Sviluppo di Polarimetri Criogenici e 

Rivelatori a Induttanza Cinetica 

(Premiale 2015) (PI) 

Agenzia Spaziale Italiana  
2017-42-H.0 a.q. 2015-1-Q.0 

677490€ 

2016 Campagna di Volo Svalbard 2016 

per OLIMPO: attività relative al 

payload (PI) 

Agenzia Spaziale Italiana 
2016-4-H.0, -H.1-2017 

343000€ 
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2017 QUBIC (national PI; Roma1 

section share 177500€) 
Istituto Nazionale Fisica 
Nucleare (CSN2) 

194000€ 

2018 Isotropic and anisotropic spectral 

distortions of the Cosmic Microwave 

Background: data analysis for the 

COSMO and OLIMPO experiments  

(PI) 

Sapienza Università di Roma 
Progetti Medi di Ricerca 
(RM118164358F192E) 

10000€ 

2018 QUBIC (national PI; Roma1 

section share 87000€) 
Istituto Nazionale Fisica 
Nucleare (CSN2) 

193000€ 

2019 QUBIC: Interferometro Bolometrico 

Q e U a Concordia – II biennio (PI) 
Programma Nazionale 
Ricerche in Antartide 
(PNRA14_00063) 

84000€ 

2019 QUBIC (national PI; Roma1 

section share 15500€) 
Istituto Nazionale Fisica 
Nucleare (CSN2) 

43000€ 

2020 Cryogenic Polarisation Modulator for 

CMB Science Missions (I, share 

30000€) 

European Space Agency 
RFP/3-16238/19/NL/IB/gg 

201600€ 

2020 MISTRAL: Fornitura di una Camera 

millimetrica per il fuoco Gregoriano 

del Sardinia Radio Telescope  

(I, instrument scientist; the 

instrument cost is roughly 1/3 of the 

value of the contract) 

Istituto Nazionale di 
Astrofisica PON-OR3-01 

2199900€ 

2020 QUBIC (national PI; Roma1 

section share 8500€) 
Istituto Nazionale Fisica 
Nucleare (CSN2) 

65500€ 

2021 QUBIC (national PI; Roma1 

section share 39000€) 
Istituto Nazionale Fisica 
Nucleare (CSN2) 

49000€ 

2022 QUBIC (national PI; Roma1 

section share 58500€) 
Istituto Nazionale Fisica 
Nucleare (CSN2) 

76500€ 

2023 QUBIC (national PI; Roma1 

section share 15000€) 
Istituto Nazionale Fisica 
Nucleare (CSN2) 

55500€ 
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Part VII – Research Activities 
 

VII-1 Scientific Research Activities 
 

Keywords      Brief Description – the numbers in brackets [###] refer to the full list of publications 

In general • Silvia Masi has 40 years of experience in developing innovative 
experimental methodologies and deploying balloon-borne and ground-
based instruments for comprehensive studies of the Cosmic Microwave 
Background (CMB). These studies encompass anisotropy, polarization, 
isotropic, and anisotropic spectral distortions. For each of these 
objectives, Silvia has designed and executed original measurements. 

• As a Co-Investigator (Co-I) or Co-Principal Investigator (Co-PI), she has 
actively contributed to the development and scientific exploitation of 
several balloon-borne instruments measuring CMB anisotropy and 
polarization. These instruments include ULISSE [562], ARGO 
[479,482,492], BOOMERanG B98 and B03 [454,381,336], Archeops 
[408,420], and PILOT [11,78]. Additionally, she served as a Co-Investigator 
(Co-I) for the Planck-HFI instrument [145,155]. Currently, she holds the 
position of Co-Investigator (Co-I) and instrument scientist for the LSPE-
SWIPE balloon-borne experiment, with a focus on measuring CMB 
polarization at large angular scales [47]. She is also actively involved in the 
LiteBIRD collaboration, which shares the same goal [42,9]. 

• Silvia played a pivotal role as the Principal Investigator (PI) for the 
OLIMPO mission, aimed at measuring spectral distortions of the CMB in 
the direction of galaxy clusters. The mission successfully conducted a 
technical flight in 2018 [84]. Moreover, she has recently proposed and is 
leading the COSMO experiment, which aims to measure the monopole 
spectral distortion of the CMB from Dome-C in Antarctica [1]. 

• Silvia Masi has conducted work in Antarctica with the Italian and USA 
Antarctic Expeditions during 1998, 2001, 2003, 2005, 2006, and 2007, all 
as part of the BOOMERanG and BRAIN [404,373] experiments. 
Additionally, she has undertaken research in the Arctic (Svalbard) during 
2005, 2006, 2007, 2008, 2009, 2012, 2014, 2015, 2017, and 2018, as part 
of the PEGASO [354], DUSTER [342], SORA, and OLIMPO [84] 
experiments. 

Anisotropy of the 
Cosmic Microwave 
Background  

• Starting from the pioneering flights in Trapani (ULISSE [497], Extragalactic 
Backgrounds [518], ARGO [484]) in the 1980s and early 1990s, Silvia Masi 
developed a strong interest and growing competence in measuring CMB 
anisotropy with bolometers at stratospheric altitudes, using a sequence 
of stratospheric instruments that gradually increased the angular 
resolution of the measurements. 

• In the late 1990s, she was one of the architects and main developers of 
the BOOMERanG B98 experiment, which provided the first maps of CMB 
anisotropies, resolving acoustic oscillations in the primeval plasma and, 
de facto, initiating what is now known as precision-cosmology [462]. Silvia 
played a crucial role in the cryogenic operations during the launch 
campaign in Antarctica, where she faced and overcame challenging 
logistic difficulties. In addition to her hardware contributions, Silvia 
analyzed the data on interstellar dust emission, as detailed below.  

• The valuable experience gained with BOOMERanG enabled Silvia to 
contribute to the development of the High-Frequency Instrument of the 
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Planck mission (ESA), which was flown in 2009. She effectively 
contributed to the core team activities and was responsible for producing 
the cryogenic system for the preamplifiers for all the bolometers. She also 
designed an original cryogenic system to maintain the JFETs at the 
optimal operating temperature (110K) in proximity to the 0.1K detectors 
[319], which performed reliably throughout the mission, enabling 
extremely stable measurements.  

• The results obtained from the High-Frequency Instrument (HFI) represent 
a milestone in the field and have been described in hundreds of papers, 
to which Silvia contributed by actively and consistently participating in 
the activities of the HFI core team. 

Polarization of the 
Cosmic Microwave 
Background 

• The interest in CMB polarization began with the Laurea thesis, which 
involved analyzing data from the pioneering polarization experiment 
flown by F. Melchiorri's group in 1974 [554]. It became evident that 
improved detection and polarization modulation methodologies were 
required.  

• After a long development process, the first success came with 
BOOMERanG B03, which achieved one of the earliest detections of E-
mode polarization in the CMB [381]. Subsequently, Silvia's contributions 
played a crucial role in enabling the impressive polarization 
measurements of Planck [157].  

• During this time, Silvia realized that the key to resolving delicate 
systematic effects in CMB polarization measurements lay in the 
development of polarization modulators to be inserted in the optical path 
of CMB polarimeters [181].  

• From 2008 onwards, Silvia Masi has been instrumental in developing 
impressive cryogenic polarization modulators for the new generation of 
large focal plane CMB polarimeters, including PILOT [324], LSPE-SWIPE 
(for which she serves as the instrument scientist) [94], and LiteBIRD [58] 
(where she is a member of the MHFT project office, responsible for the 
development and laboratory testbed for the polarization modulator; see 
below for details). 

• Of particular significance is her role as the Italian coordinator of QUBIC, 
an innovative and original bolometric interferometer with polarimetric 
capabilities. This has been supported by INFN in Italy. Recently, in 
November 2022, the instrument was installed at an altitude of 4800 m in 
the Argentinian Andes [18]. 

Interstellar dust 
emission 

• Silvia’s interest in interstellar dust emission and polarized emission 
started with the Laurea thesis, which produced a first estimate of the far 
infrared dust emission fluctuations from high latitude cirrus clouds 
[562,497], even before the IRAS measurements.  

• Later on, Silvia initiated her pioneering efforts in dust foreground 
removal, starting with the ARGO multiband experiment [479], and 
continued with the B98 [454], B03 [381], Archeops [390], and Planck-HFI 
experiments [192]. Meanwhile, she remained interested in the 
measurements of ISD even in the galactic plane, contributing with early 
balloon-borne measurements [482] and, later on, with the detailed 
survey of the galactic plane from Herschel [332]. 

• Thanks to these experimental efforts, it is now clear that the polarized 
emission from ISD is the main issue for the most ambitious  future CMB 
polarization missions.  
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• Silvia’s expertise is now very important in particular for estimating the 
effects of diffuse polarized emission on the calibration of wide-beam CMB 
polarimeters such as SWIPE-LSPE and LiteBIRD [42]. 

Sunyaev Zeldovich 
Effect in clusters of 
galaxies 

• Silvia Masi has dedicated over a decade of work to developing the 
OLIMPO balloon-borne telescope, [417]  which is designed for high-
resolution spectroscopic measurements of the Comptonization of CMB 
photons scattered by hot gas in galaxy clusters. These measurements, 
when combined with optical and X-ray data, prove highly effective in 
studying intracluster gas density and temperature distributions, as well as 
cluster dynamics. Furthermore, they offer a unique opportunity to 
investigate the cosmic web of baryons and dark matter that shapes the 
large-scale structure of the universe, making them valuable for 
cosmological studies [40,274]. 

• The OLIMPO 2.6m balloon-borne telescope operates at high frequencies, 
obtaining at 350 GHz a resolution similar to that of 6-10m class ground-
based telescopes surveying clusters at 150 GHz. This capability provides 
high-frequency spectroscopic data, essential for cleaning the 
measurements from foreground emissions and distinguishing between 
different components of the effect (thermal, non-thermal, kinematic) 
[294]. 

• OLIMPO incorporates two technological innovations developed under 
Silvia's guidance, with significant personal involvement. These 
innovations are the use of a differential Fourier Transform Spectrometer, 
which effectively rejects common-mode emissions (both instrumental 
and atmospheric) [195,259], and the use of arrays of Kinetic Inductance 
Detectors [93]. In 2018, Silvia successfully validated the operation of 
these innovations in space [84,71].  

• A proposal to conduct the scientific flight of OLIMPO from Antarctica has 
been submitted to NASA, with Co-Investigators (Co-Is) Hanany and Masi. 

• Complementary and essential information about galaxy clusters and the 
cosmic web can be obtained through ground-based measurements at 
frequencies lower than those of OLIMPO. Specifically, the 90 GHz band 
(W-band) can be utilized with large radiotelescope dishes to conduct 
high-resolution (<1’) surveys of ionized matter in clusters and filaments. 

• In her capacity as the instrument scientist, Silvia played a key role in 
promoting the application of KIDs detector technology - developed by her 
team for OLIMPO - to the large-format W-band MISTRAL receiver, [3,14] 
a 415-pixel camera funded by PON-INAF. Over the course of three years 
of hard work by the entire Sapienza team, the camera, along with the 
detectors readout, optical, and cryogenic systems, was designed, built, 
tested, and installed in May 2023 at the Sardinia Radio Telescope. It is 
currently undergoing the commissioning process [4]. 

Isotropic spectral 
distortions of the 
CMB 

• Silvia has recently proposed and is directing the COSMO experiment, 
which aims to measure the monopole spectral distortion of the CMB from 
Dome-C in Antarctica, taking advantage of the fast response of kinetic 
inductance detectors implementing a double modulation, consisting in 
fast sky dips occurring during the interferometric scans[13,1]. This will 
validate the methodology in view of future implementations in near 
space [2] and in space [89]. 

Development of 
cryogenic systems 

• Silvia Masi has developed custom cryogenic systems for several 
experiments, including ARGO [489], MITO [466], BOOMERanG [469,474], 
QUBIC [34], PILOT [76], and OLIMPO [61].  
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for CMB 
experiments 

• Her original ideas allowed to produce reliable cryogenic coolers for 
optical systems, electronic devices, cryogenic mechanisms, and detector 
arrays. She used both cryogenic liquids (wet cryostats for stratospheric 
balloons) and mechanical coolers (for ground-based instruments – she 
was the first one to operate a Pulse Tube cooler in the harsh conditions of 
the high Antarctic plateau as early as 2005) [373] for the main cryostat.  

• She also developed sealed evaporation refrigerators (single 3He  and 
double stage3He/4He) for cooling the detectors below 0.3K [466,474,489].  

• Her long duration 0.28K cryogenic system played a crucial role in enabling 
the BOOMERanG B98 and B03 missions, operating for the full extent of 
the long duration Antarctic flights.  

• Currently, she is involved in testing the latest cryostats she designed (for 
the SWIPE-LSPE and COSMO projects) [176][1]. 

• Her cryogenic expertise is not limited to cryostats. She invented a number 
of original cryogenic mechanisms, needed to operate radiation choppers 
[549] and calibrators [549], polarization modulators [94], and cryogenic 
amplifiers [319]. 

Innovative detectors 
for the CMB 

• Silvia has been at the forefront of the development of cryogenic detectors 
for the CMB since the late 80s [534]. After optimizing the use of 
composite bolometers for very high throughput applications [518], she 
started pushing the design and production of arrays of kinetic inductance 
detectors suitable for operation on the ground and in space [360, 179, 
14]. 

• These activities enabled the development of the OLIMPO, MISTRAL, and 
COSMO experiments, positioning the Sapienza group as a provider of 
efficient and reliable detectors in the international community. 

Operation of CMB 
detectors in Space 

• Silvia carried out pioneering research regarding the interaction of cosmic 
rays and sensitive cryogenic bolometers. As early as 1990, she suggested 
and conducted measurements at accelerators [509]. 

• She then analyzed the performance reduction of composite bolometers 
due to cosmic ray hits [336] and developed a new generation of detectors 
immune to cosmic rays [250, 84] (see above). 

Stratospheric 
ballooning 

• Silvia, with the support of the Italian Space Agency, pioneered the 
exploration of launching stratospheric balloons from Svalbard, 
demonstrating their effectiveness during both the Arctic summer and the 
Arctic winter [340,357,359]. 

• This groundbreaking activity paved the way for the successful OLIMPO 
test flight, and served other scientific groups conducting multidisciplinary 
investigations [342,354]. 
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VII-2 Research Support Activities 
 

Since 1987 Referee for international journals like: The Astrophysical Journal, 
Astronomy and Astrophysics, MNRAS, JCAP, JINST, JLTP, SPIE, Journal of 
Applied Physics, Cospar Publications. 

Since 2000 Referee for scientific project proposal selections, for the DIM ACAV 
(French) and the National Science Foundation (USA). Referee for the Italian 
universities. 

Since 2004 Coordinator of the cultural exchanges program Roma-Cardiff (between the 
Physics Department of Sapienza and the Department of Physics and 
Astronomy Cardiff) 

01/01/2006 -
31/12/2007 

Elected member of the Macroarea 5 Committee - National Institute for 
Astrophysics (INAF) 

01/01/2007-
31/12/2008 

Member of the Science and technology Council of the Italian Space Agency
  

Since 2008 Scientific coordinator of the machine shop of the Physics Department 
(Sapienza)  

01/11/2011 
31/10/2015 

Member of the Scientific Council of the National Institute for Astrophysics  
(INAF) 

Since 2012 Referee for the ANVUR (National agency for the evaluation of the 
university system and research)  

Since 2018 Expert reviewer of the Ministry or Research  
(Albo degli esperti REPRISE)  

Since 2020 Editor of the international Journal “Experimental Astronomy”  
(Springer) 

Since 2023 Member of the National Antarctic Scientific Committee (Commissione 
Scientifica Nazionale per l’Antartide) of the Ministry of Research.  
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Part VIII – Summary of Scientific Achievements 
 

VIII-1 : Bibliometrics (entire scientific production) 
 
Product type    Number   Data Base        Start    End 

Papers [international] 446 Scopus  1981 2023 

Papers [national] 15 Outreach papers in Italian 1981 2023 

Books [scientific] - - 1981 2023 

Books [teaching] 2 Notes for the class “Laboratorio di 
elettromagnetismo e circuiti”; Notes for the 
class “Methods of space astrophysics” 

2004 2023 

First authorship papers 20 Scopus 1981 2023 

Peer reviewed papers 
[international] 

341 Scopus  1981 2023 

Conference proceedings 
[international] 

105 Scopus 1981 2023 

Papers [international] 579 ADS 1981 2023 

Peer Reviewed Papers 
[international] 

378 ADS 1981 2023 

Conference proceedings 
[international] 

201 ADS 1981 2023 

 

Total Impact factor  
(data from Scopus) 

1300 

Average Impact Factor  
(data from Scopus) 

2.92 

Total Citations  
(data from Scopus) 

36742 

Average Citations per Product 
(Scopus) 

82 

Hirsch (H) index (Scopus) 74 

Normalized H index* (Scopus) 1.8 

Total Citations  
(sum over 378 peer-reviewed papers, data 
from the SAO/NASA ADS database) 

62031 

Average Citations per Product 
(SAO/NASA ADS database) 

164 

Hirsch (H) index (from the SAO/NASA 

ADS database) 
104 

*H index divided by the academic seniority. 
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VIII-2 : Bibliometrics for the last 15 years  
 
Product type    Number   Data Base        Start    End 

Papers [international] 325 Scopus  01/01/2008 31/12/2022 

Papers [national]  Outreach papers in Italian 01/01/2008 31/12/2022 

Books [scientific]  - 01/01/2008 31/12/2022 

Books [teaching] 1 Notes for the class “Methods of space 
astrophysics” 

01/01/2008 31/12/2022 

First authorship papers 3 Scopus 01/01/2008 31/12/2022 

Peer reviewed papers 
[international] 

246 Scopus  01/01/2008 31/12/2022 

Conference 
proceedings 
[international] 

79 Scopus 01/01/2008 31/12/2022 

Papers [international] 377 ADS 01/01/2008 31/12/2022 

Peer Reviewed 
Papers [international] 

261 ADS 01/01/2008 31/12/2022 

Conference 
proceedings 
[international] 

116 ADS 01/01/2008 31/12/2022 

 

Total Impact factor  
(data from Scopus 15 years) 

1067 

Average Impact Factor  
(data from Scopus 15 years) 

3.23 

Total Citations  
(data from Scopus 15 years) 

29918 

Average Citations per Product 
(Scopus) 

91 

Hirsch (H) index (Scopus 15 years) 66 

Normalized H index* (Scopus 15 years) 4.4 

Total Citations  
(sum over 261 peer-reviewed papers, data 
from the SAO/NASA ADS database) 

53619 

Average Citations per Product 
(SAO/NASA ADS database) 

205 

Hirsch (H) index (from the SAO/NASA 

ADS database) 
94 

*H index divided by 15 years. 
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VIII-3 : Main Hardware Products 
 

1987 Cryogenic system for the Extragalactic Backgrounds balloon experiment (1.6K and 0.3K stages) PI 

1992 Cryogenic system for the ARGO balloon-borne experiment (77K, 1.6K, 0.3K stages) PI 

1997 Long duration cryogenic system for the BOOMERanG exp. (77K, 1.6K, 0.3K stages) PI 

2009 Cryogenic system for the proximity amplifiers of the PLANCK-HFI PI 

2014 OLIMPO stratospheric balloon telescope, 2.6m diameter optical aperture PI 

2014 OLIMPO cryogenic system (50K, 1.6K, 0.3K stages) PI 

2018 QUBIC pulse-tube based (dry) cryogenic system (40K and 4K stages) PI 

2022 COSMO pulse-tube based (dry) cryogenic system (40K and 4K stages) PI 

2023 OBELIX pulse-tube based (dry) large volume (1m3) cryogenic testbed for LiteBIRD PI 

2023 LSPE-SWIPE superfluid Helium based cryogenic system (150K, 40K, 1.6K, 0.3K stages) PI 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Silvia Masi (center) and her close collaborators in front of the OLIMPO balloon-borne telescope  
(2018, Svalbard launch campaign) 
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Part IX– Selected Publications 
 
List of the publications selected for the evaluation. For each publication report title, authors, reference data, 
journal IF (if applicable), citations, press/media release (if any).  
 

1. Probing cosmic inflation with the LiteBIRD cosmic microwave background polarization survey, 
LiteBIRD Collaboration: Allys E., Arnold K., Aumont J., Aurlien R., Azzoni S., Baccigalupi C., Banday 
A.J., Banerji R., Barreiro R.B., Bartolo N., Bautista L., Beck D., Beckman S., Bersanelli M., Boulanger 
F., Brilenkov M., Bucher M., Calabrese E., Campeti P., Carones A., Casas F.J., Catalano A., Chan V., 
Cheung K., Chinone Y., Clark S.E., Columbro F., D’Alessandro G., de Bernardis P., de Haan T., de la 
Hoz E., De Petris M., Della Torre S., Diego-Palazuelos P., Dobbs M., Dotani T., Duval J.M., Elleflot T., 
Eriksen H.K., Errard J., Essinger-Hileman T., Finelli F., Flauger R., Franceschet C., Fuskeland U., 
Galloway M., Ganga K., Gerbino M., Gervasi M., Génova-Santos R.T., Ghigna T., Giardiello S., 
Gjerløw E., Grain J., Grupp F., Gruppuso A., Gudmundsson J.E., Halverson N.W., Hargrave P., Hasebe 
T., Hasegawa M., Hazumi M., Henrot-Versillé S., Hensley B., Hergt L.T., Herman D., Hivon E., Hlozek 
R.A., Hornsby A.L., Hoshino Y., Hubmayr J., Ichiki K., Iida T., Imada H., Ishino H., Jaehnig G., 
Katayama N., Kato A., Keskitalo R., Kisner T., Kobayashi Y., Kogut A., Kohri K., Komatsu E., Komatsu 
K., Konishi K., Krachmalnicoff N., Kuo C.L., Lamagna L., Lattanzi M., Lee A.T., Leloup C., Levrier F., 
Linder E., Luzzi G., Macias-Perez J., Maciaszek T., Maffei B., Maino D., Mandelli S., Martínez-
González E., Masi S., Massa M., Matarrese S., Matsuda F.T., Matsumura T., Mele L., Migliaccio M., 
Minami Y., Moggi A., Montgomery J., Montier L., Morgante G., Mot B., Nagano Y., Nagasaki T., 
Nagata R., Nakano R., Namikawa T., Nati F., Natoli P., Nerval S., Noviello F., Odagiri K., Oguri S., 
Ohsaki H., Pagano L., Paiella A., Paoletti D., Passerini A., Patanchon G., Piacentini F., Piat M., Pisano 
G., Polenta G., Poletti D., Prouvé T., Puglisi G., Rambaud D., Raum C., Realini S., Reinecke M., 
Remazeilles M., Ritacco A., Roudil G., Rubino-Martin J.A., Russell M., Sakurai H., Sakurai Y., Sasaki 
M., Scott D., Sekimoto Y., Shinozaki K., Shiraishi M., Shirron P., Signorelli G., Spinella F., Stever S., 
Stompor R., Sugiyama S., Sullivan R.M., Suzuki A., Svalheim T.L., Switzer E., Takaku R., Takakura H., 
Takase Y., Tartari A., Terao Y., Thermeau J., Thommesen H., Thompson K.L., Tomasi M., Tominaga 
M., Tristram M., Tsuji M., Tsujimoto M., Vacher L., Vielva P., Vittorio N., Wang W., Watanuki K., 
Wehus I.K., Weller J., Westbrook B., Wilms J., Winter B., Wollack E.J., Yumoto J., Zannoni M., 
Progress of Theoretical and Experimental Physics, 4, ptac150 (2023) IF(2023) 7.49, 9 citations 
(Scopus). 
 
Note: This paper is the most recent and complete description of the LiteBIRD mission and its scientific goals. 
Silvia Masi is a member of the project office for the medium and high frequency telescopes, and is in charge of 
the cryogenic testbed and the tests of the superconductive magnetic bearing polarization modulator. She 
wrote the part of the paper describing such a device. Additionally, she was responsible for writing the section 
of the paper discussing the possibility to calibrate the polarimetric response using the crab nebula, and 
produced the corresponding analysis code and figures.  

  
2. QUBIC V: Cryogenic system design and performance, 

Masi S., Battistelli E.S., De Bernardis P., Chapron C., Columbro F., Coppolecchia A., D'Alessandro G., 
De Petris M., Grandsire L., Hamilton J.-C., Lamagna L., Marnieros S., May A., Mele L., Mennella A., 
O'Sullivan C., Paiella A., Piacentini F., Piat M., Piccirillo L., Presta G., Schillaci A., Tartari A., 
Thermeau J.-P., Torchinsky S.A., Voisin F., Zannoni M., Ade P., Alberro J.G., Almela A., Amico G., 
Arnaldi L.H., Auguste D., Aumont J., Azzoni S., Banfi S., Baù A., Bélier B., Bennett D., Bergé L., 
Bernard J.-P., Bersanelli M., Bigot-Sazy M.-A., Bonaparte J., Bonis J., Bunn E., Burke D., Buzi D., 
Cavaliere F., Chanial P., Charlassier R., Cobos Cerutti A.C., De Gasperis G., De Leo M., Dheilly S., 
Duca C., Dumoulin L., Etchegoyen A., Fasciszewski A., Ferreyro L.P., Fracchia D., Franceschet C., 
Gamboa Lerena M.M., Ganga K.M., García B., García Redondo M.E., Gaspard M., Gayer D., Gervasi 
M., Giard M., Gilles V., Giraud-Heraud Y., Gómez Berisso M., González M., Gradziel M., Hampel 
M.R., Harari D., Henrot-Versillé S., Incardona F., Jules E., Kaplan J., Kristukat C., Loucatos S., Louis T., 
Maffei B., Marty W., Mattei A., McCulloch M., Melo D., Montier L., Mousset L., Mundo L.M., 
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Murphy J.A., Murphy J.D., Nati F., Olivieri E., Oriol C., Pajot F., Passerini A., Pastoriza H., Pelosi A., 
Perbost C., Perciballi M., Pezzotta F., Pisano G., Platino M., Polenta G., Prêle D., Puddu R., Rambaud 
D., Rasztocky E., Ringegni P., Romero G.E., Salum J.M., Scóccola C.G., Scully S., Spinelli S., 
Stankowiak G., Stolpovskiy M., Supanitsky A.D., Timbie P., Tomasi M., Tucker C., Tucker G., Viganò 
D., Vittorio N., Wicek F., Wright M., Zullo A., Journal of Cosmology and Astroparticle Physics, 4, 38, 
(2022), IF(2022) 7.28, 14 citations (Scopus). Press release (one out of several): 
https://home.infn.it/it/153-press-releases/press-release-2021/4869-qubic-un-modo-nuovo-di-studiare-l-universo-
primordiale 
 
Note: This paper is an experimental study that offers a comprehensive description of the original cryogenic 
system developed for operating the QUBIC bolometric interferometer, along with the results of the validation 
tests. Silvia Masi conceived, designed, and tested the system, for several years of full time work. Additionally, 
she was responsible for writing the paper and creating the figures. 
 

3. The crab nebula as a calibrator for wide-beam cosmic microwave background polarization surveys,  
Masi S., de Bernardis P., Columbro F., Coppolecchia A., D'Alessandro G., Mele L., Paiella A., 
Piacentini F., The Astrophysical Journal, 921, 1, 34 (2021), IF(2021) 5.52, 4 citations (Scopus).  
 
Note: Silvia Masi proposed this paper within the framework of the LiteBIRD and SWIPE collaborations, 
emphasizing the critical nature of calibrating this class of instruments on the sky. She handled the 
organization of data simulation and analysis, wrote a substantial portion of the analysis codes, and took 
charge of the writing process.  
 

4. A polarization modulator unit for the mid- and high-frequency telescopes of the LiteBIRD mission, 
Columbro F., de Bernardis P., Lamagna L., Masi S., Paiella A., Piacentini F., Pisano G., Proceedings of 
SPIE - The International Society for Optical Engineering 11443, 114436Z (2020), IF(2020) 0.45, 18 
citations (Scopus).  
 
Note: This paper gives the first results of the long development of a cryogenic polarization modulator based 
on levitation on a superconductive magnetic bearing (SMB). This technology is essential for future CMB 
polarization experiments like SWIPE-LSPE and LiteBIRD. Silvia Masi provided the essential configuration for 
the cryogenic mechanism, including the clamp and release system and the SMB. She designed a dedicated 
cryogenic testbed and took care of the cryogenic harness.  

 
5. Kinetic Inductance Detectors for the OLIMPO experiment: In-flight operation and performance, 

Masi S., De Bernardis P., Paiella A., Piacentini F., Lamagna L., Coppolecchia A., Ade P.A.R., Battistelli 
E.S., Castellano M.G., Colantoni I., Columbro F., D'Alessandro G., De Petris M., Gordon S., 
Magneville C., Mauskopf P., Pettinari G., Pisano G., Polenta G., Presta G., Tommasi E., Tucker C., 
Vdovin V., Volpe A., Yvon D., Journal of Cosmology and Astroparticle Physics, 7,  3, (2019). IF(2019) 
3.35, 22 citations (Scopus).  
 
Note: This paper is the primary outcome of the 2018 technical flight of the OLIMPO balloon-borne telescope: 
the successful validation in near space of the innovative kinetic inductance detectors (KIDs) arrays, custom-
developed for this instrument. Silvia Masi has served as the Principal Investigator (PI) for the OLIMPO 
instrument (more than 10 years of work) and has coordinated the development of the KID arrays. Additionally, 
she conducted the analysis and provided the physical interpretation of the cosmic-ray-related data. Moreover, 
she wrote a substantial portion of the analysis codes and took charge of the writing process. 

 
6. Kinetic inductance detectors for the OLIMPO experiment: Design and pre-flight characterization 

Paiella A., Coppolecchia A., Lamagna L., Ade P.A.R., Battistelli E.S., Castellano M.G., Colantoni I., 
Columbro F., D'Alessandro G., De Bernardis P., Gordon S., Masi S., Mauskopf P., Pettinari G., 
Piacentini F., Pisano G., Presta G., Tucker C., Journal of Cosmology and Astroparticle Physics, 1 39 
(2019), IF(2019) 5.21, 23 citations (Scopus).  
 
Note: This paper testifies the intense development program aimed at producing Kinetic Inductance Detectors 
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suitable for space operation. Silvia Masi has served as the Principal Investigator (PI) for the OLIMPO 
instrument (more than 10 years of work) and has coordinated the development of the KID arrays. 
 

  

7. The geometry of the magnetic field in the central molecular zone measured by PILOT, 
Mangilli A., Aumont J., Bernard J.-P., Buzzelli A., De Gasperis G., Durrive J.B., Ferriere K., Foënard G., 
Hughes A., Lacourt A., Misawa R., Montier L., Mot B., Ristorcelli I., Roussel H., Ade P., Alina D., De 
Bernardis P., De Gouveia Dal Pino E., Dubois J.P., Engel C., Guillet V., Hargrave P., Laureijs R., 
Longval Y., Maffei B., Magalhes A.M., Marty C., Masi S., Montel J., Pajot F., Pérot E., Rodriguez L., 
Salatino M., Saccoccio M., Savini G., Stever S., Tauber J., Tibbs C., Tucker C.,  
Astronomy and Astrophysics, 630, A74 (2019), IF(2019) 5.636, 15 citations (Scopus).  
 
Note: This is the primary result of the scientific flight of the PILOT balloon-borne experiment (CNES), devoted 
to the measurement of the polarization of interstellar dust. Silvia Masi conceived, designed, and tested the 
superfluid 4He cryostat operating in flight and contributed very significantly to the development of the HWP 
rotator. Those two devices required several years of work full time from the idea to the delivery. In addition 
she contributed to the discussions of the analysis team with her experience on the analysis of interstellar dust 
emission and polarization from ARGO and the following multiband experiments.  

 
8. A clamp and release system for superconducting magnetic bearings  

Columbro F., De Bernardis P., Masi S., Review of Scientific Instruments, 89, 12, 125004 (2018), 
IF(2018) 1.587, 12 citations (Scopus).  
 
Note: This paper testifies the intense development of original cryo-mechanical solutions for the cryogenic 
polarization modulators of SWIPE and LiteBIRD. Silvia Masi provided the first design of the frictionless 
actuator, participated in the tests, and took care of most of the writing of the paper.  

 
9. Exploring cosmic origins with CORE: Inflation  

Finelli F., Bucher M., Achúcarro A., Ballardini M., Bartolo N., Baumann D., Clesse S., Errard J., 
Handley W., Hindmarsh M., Kiiveri K., Kunz M., Lasenby A., Liguori M., Paoletti D., Ringeval C., 
Väliviita J., Tent B.V., Vennin V., Ade P., Allison R., Arroja F., Ashdown M., Banday A.J., Banerji R., 
Bartlett J.G., Basak S., De Bernardis P., Bersanelli M., Bonaldi A., Borril J., Bouchet F.R., Boulanger F., 
Brinckmann T., Burigana C., Buzzelli A., Cai Z.-Y., Calvo M., Carvalho C.S., Castellano G., Challinor A., 
Chluba J., Colantoni I., Coppolecchia A., Crook M., D'Alessandro G., D'Amico G., Delabrouille J., 
Desjacques V., Zotti G.D., Diego J.M., Valentino E.D., Feeney S., Fergusson J.R., Fernandez-Cobos R., 
Ferraro S., Forastieri F., Galli S., García-Bellido J., De Gasperis G., Génova-Santos R.T., Gerbino M., 
González-Nuevo J., Grandis S., Greenslade J., Hagstotz S., Hanany S., Hazra D.K., Hernández-
Monteagudo C., Hervias-Caimapo C., Hills M., Hivon E., Hu B., Kisner T., Kitching T., Kovetz E.D., 
Kurki-Suonio H., Lamagna L., Lattanzi M., Lesgourgues J., Lewis A., Lindholm V., Lizarraga J., López-
Caniego M., Luzzi G., Maffei B., Mandolesi N., Martínez-González E., Martins C.J.A.P., Masi S., 
McCarthy D., Matarrese S., Melchiorri A., Melin J.-B., Molinari D., Monfardini A., Natoli P., Negrello 
M., Notari A., Oppizzi F., Paiella A., Pajer E., Patanchon G., Patil S.P., Piat M., Pisano G., Polastri L., 
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Tomasi M., Tristram M., Tucci M., Tuovinen J., Valenziano L., Valiviita J., Van Tent B., Vibert L., 
Vielva P., Villa F., Wade L.A., Wandelt B.D., Watson R., Wehus I.K., White M., White S.D.M., Yvon D., 
Zacchei A., Zonca A., Astronomy and Astrophysics 586, A133 (2016) RI(2016)  5.014,  189 
Citations (Scopus) 
 
Note: This paper presents the power spectra of dust contamination, as precisely derived from the Planck 
mission. Silvia Masi's most significant contributions include the development of the cryogenic preamplifiers for 
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the HFI instrument, which were essential for the measurements. Additionally, she contributed actively to the 
discussions in the Planck HFI core team, reporting the analogous measurements of power spectra provided by 
BOOMERanG (her paper Masi et al. ApJ 553 L93 2001). The analysis code used for Planck was derived from 
the one developed for that paper.   
 

14. Planck intermediate results: XL. the Sunyaev-Zeldovich signal from the Virgo cluster, 
The Planck Collaboration: Ade P.A.R., Aghanim N., Arnaud M., Ashdown M., Aumont J., Baccigalupi 
C., Banday A.J., Barreiro R.B., Bartolo N., Battaner E., Benabed K., Benoit-Lévy A., Bernard J.-P., 
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Delabrouille J., Dickinson C., Diego J.M., Dolag K., Dole H., Donzelli S., Doré O., Douspis M., Ducout 
A., Dupac X., Efstathiou G., Elsner F., Enßlin T.A., Eriksen H.K., Finelli F., Forni O., Frailis M., Fraisse 
A.A., Franceschi E., Galeotta S., Galli S., Ganga K., Giard M., Giraud-Héraud Y., Gjerløw E., González-
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R., Kisner T.S., Kneissl R., Knoche J., Kunz M., Kurki-Suonio H., Lagache G., Lamarre J.-M., Lasenby 
A., Lattanzi M., Lawrence C.R., Leonardi R., Levrier F., Liguori M., Lilje P.B., Linden-Vørnle M., López-
Caniego M., Lubin P.M., Macías-Pérez J.F., Maffei B., Maggio G., Maino D., Mandolesi N., Mangilli 
A., Marcos-Caballero A., Maris M., Martin P.G., Martínez-González E., Masi S., Matarrese S., 
Mazzotta P., Meinhold P.R., Melchiorri A., Mennella A., Migliaccio M., Mitra S., Miville-Deschênes 
M.-A., Moneti A., Montier L., Morgante G., Mortlock D., Munshi D., Murphy J.A., Naselsky P., Nati 
F., Natoli P., Noviello F., Novikov D., Novikov I., Oppermann N., Oxborrow C.A., Pagano L., Pajot F., 
Paoletti D., Pasian F., Pearson T.J., Perdereau O., Perotto L., Pettorino V., Piacentini F., Piat M., 
Pierpaoli E., Plaszczynski S., Pointecouteau E., Polenta G., Ponthieu N., Pratt G.W., Prunet S., Puget 
J.-L., Rachen J.P., Reinecke M., Remazeilles M., Renault C., Renzi A., Ristorcelli I., Rocha G., Rosset 
C., Rossetti M., Roudier G., Rubiño-Martín J.A., Rusholme B., Sandri M., Santos D., Savelainen M., 
Savini G., Schaefer B.M., Scott D., Soler J.D., Stolyarov V., Stompor R., Sudiwala R., Sunyaev R., 
Sutton D., Suur-Uski A.-S., Sygnet J.-F., Tauber J.A., Terenzi L., Toffolatti L., Tomasi M., Tristram M., 
Tucci M., Umana G., Valenziano L., Valiviita J., Van Tent B., Vielva P., Villa F., Wade L.A., Wandelt 
B.D., Wehus I.K., Weller J., Yvon D., Zacchei A., Zonca A., Astronomy and Astrophysics, 596, A101 
(2016) IF(2016) 5.014, 13 Citations  (Scopus)  
 
Note: This paper presents the SZ effect in Virgo, based on the sensitive multiband maps of Planck. Silvia Masi's 
most significant contributions include the development of the cryogenic preamplifiers for the HFI instrument, 
which were essential for the measurements. Additionally, she contributed bringing her experience with 
pioneering SZ studies on the Virgo cluster, and contributed actively to the discussions in the Planck HFI core 
team. 
 

15. Planck 2013 results. I. Overview of products and scientific results, 
The Planck Collaboration: P. A. R.  Ade, N.  Aghanim, M. I. R.  Alves, C.  Armitage-Caplan, M.  
Arnaud, M.  Ashdown, F.  Atrio-Barandela, J.  Aumont, H.  Aussel, C.  Baccigalupi, A. J.  Banday, R. B.  
Barreiro, R.  Barrena, M.  Bartelmann, J. G.  Bartlett, N.  Bartolo, S.  Basak, E.  Battaner, R.  Battye, K.  
Benabed, A.  Benoît, A.  Benoit-Lévy, J.-P.  Bernard, M.  Bersanelli, B.  Bertincourt, M.  Bethermin, P.  
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Brown, M.  Bucher, R.  Burenin, C.  Burigana, R. C.  Butler, E.  Calabrese, B.  Cappellini, J.-F.  Cardoso, 
R.  Carr, P.  Carvalho, M.  Casale, G.  Castex, A.  Catalano, A.  Challinor, A.  Chamballu, R.-R.  Chary, 
X.  Chen, H. C.  Chiang, L.-Y  Chiang, G.  Chon, P. R.  Christensen, E.  Churazov, S.  Church, M.  
Clemens, D. L.  Clements, S.  Colombi, L. P. L.  Colombo, C.  Combet, B.  Comis, F.  Couchot, A.  
Coulais, B. P.  Crill, M.  Cruz, A.  Curto, F.  Cuttaia, A.  Da Silva, H.  Dahle, L.  Danese, R. D.  Davies, R. 
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Sunyaev, F.  Sureau, P.  Sutter, D.  Sutton, A.-S.  Suur-Uski, J.-F.  Sygnet, J. A.  Tauber, D.  
Tavagnacco, D.  Taylor, L.  Terenzi, D.  Texier, L.  Toffolatti, M.  Tomasi, J.-P.  Torre, M.  Tristram, M.  
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J.-Q.  Xia, D.  Yvon, A.  Zacchei, J. P.  Zibin, A.  Zonca, Astronomy and Astrophysics, 571 A1 (2014), 
IF(2014) 4.60, 2489 citations (Scopus). Press release (one out of many): 
https://www.esa.int/Newsroom/Press_Releases/Call_for_Media_First_cosmology_results_from_ESA_s_Planck_mission 

 
Note: This paper presents the first consolidated cosmological outcomes of the Planck mission. Silvia Masi's 
most significant contributions include the development of the cryogenic preamplifiers for the HFI instrument, 
which were essential for the measurements. Additionally, she worked on modeling interstellar dust and its 
removal from the data, and contributed actively to the discussions in the Planck HFI core team. 
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Part X – Invited talks (selected) 
Date Site Title Conference / Invited by 
16/07/1982 Varenna Search for the cosmic background 

polarization 
Int. E. Fermi school on Gamow 
Cosmology  

14/09/1983 Trieste New methods of investigation for 
extragalactic backgrounds in the 
infrared 

Clusters and groups of galaxies  

16/09/1987 Vulcano Diffuse emission from protogalaxies 
– theory vs experiments 

National Conference on Infrared 
Astronomy II  

07/04/1988 Trieste A balloon-borne experiment 
devoted to the search for 
extragalactic background 
anisotropies in the far infrared 

Large scale structure and motions in the 
universe  

13/06/1989 Heidelberg High latitude galactic emission and 
the search for anisotropies in the 
cosmic background radiation 

The Galactic and Extragalactic 
Background Radiation 139 IAU  

12/09/1990 L’Aquila Cryogenic Techniques for Space 
Applications 

Infrared Astronomy from Space – Int. 
School of Space Scence 

11/10/1996 Roma Measuring the cosmic microwave 
background anisotropy power 
spectrum using BOOMERanG 

Topological defects in cosmology  

06/10/1998 Roma The BOOMERanG instrument and 
its observational strategy 

EC-TMR Euroconference on 3K 
Cosmology 

07/06/2000 Roma Archaeology of the Universe with 
the BOOMERanG experiment 

Invited General Seminar –  
ING  

09/07/2001 Cervinia Interstellar Dust in the 
BOOMERanG maps 

Experimental Cosmology at millimetre 
wavelengths BC2K1 

11/07/2001 Cervinia B2K: progress report Experimental Cosmology at millimetre 
wavelengths BC2K1 

10/10/2002 Houston Images of the early universe with 
the BOOMERanG experiment 

34th COSPAR symposium  

11/10/2002 Houston Images of the microwave sky with 
stratospheric balloon experiments 

34th COSPAR symposium  

10/07/2003 Genova Experimental Cosmic Microwave 
Background Research 

Low Temperature Detectors 10  

28/09/2003 Capri BOOMERanG: results and current 
status 

Capri CMB workshop (Anacapri) 

29/06/2004 Toulouse Precision CMB Polarization from 
Dome-C 

The Dome-C Astronomy Astrophysics 
meeting  

27/07/2004 Bremen Measuring brightness and 
polarization of the microwave sky 
with BOOMERanG 

XXVIII Scientific Committee Antarctic 
Research 

26/11/2005 Wien CMB polarization: status and 
perspectives 

2nd Vienna central europen seminar - 
Frontiers in astroparticle physics  

06/12/2005 Cambridge CMB polarization measurements Cavendish General Seminar /  

21/12/2005 Munich Measurements of CMB polarization 
with BOOMERanG 

Ludwig Maximiliäns Universitat general 
colloquium 

14/07/2006 Hobart CMB polarization measurements 
with the BOOMERanG experiment 

Astronomy observations from Antarctica  

18/10/2006 Roma Studio del fondo cosmico di 
microonde dalle zone polari: 
risultati e prospettive 

Conferenza Nazionale sulla ricerca nelle 
aree polari - Accademia dei Lincei  

21/02/2007 Moscow Measurements of CMB  
anisotropy and polarization 

IKI  

15/04/2008 Andenes Long duration Ballooning from 
Svalbard 

Andoya Rocket Range  
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22/09/2008 Rende (CZ) from BOOMERanG to SAGACE 
(through OLIMPO) 

SIGRAV XVIII plenary talk 

19/03/2023 Nizhny 
Novgorod 

BOOMERanG and OLIMPO: 
balloon-borne instruments 
for mm and sub-mm 
astronomical research 

LCN / IAP joint seminar  

22/03/2012 Moscow Spectroscopy of the SZ effect with 
OLIMPO and Millimetron 

IKI Astro Space Center  

26/06/2012 Paris Differential Spectrometers in space COrE and Beyond meeting (APC) 

06/11/2012 Roma A backlight picture of the universe General Colloquium / Sapienza 

11/12/2012 Paris From OLIMPO to Millimetron: CMB 
spectroscopy (and polarimetry ?) 

Workshop on Microwave Spectral 
Polarimetry, APC 
 

17/04/2013 Roma Observation and exploration of the 
Universe: the activities of Sapienza 
University of Rome 

Workshop su Future Missioni ESA – 
Classe L - Agenzia Spaziale Italiana 

24/07/2013 Certosa di 
Pontignano(SI) 

OLIMPO: a backlight picture of the 
universe 

SCAR – Astronomy and Astrophysics from 
Antarctica 

23/09/2015 Roma Filling the universe with Light SIF – 101° Congresso Nazionale – 
Relazione Generale 

14/09/2016 Lecce QUBIC CSN2 INFN 

05/12/2016 Roma Space Qualification of new 
cryogenic detectors and 
polarimeters – Development of 
cryogenic polarimeters 

Workshop “Research and Development 
projects for space science 
instrumentation”, Agenzia Sapziale 
Italiana 

14/03/2018 Geneve Differential FTS measurements of 
anisotropic spectral distortions: 
OLIMPO and future space missions 

Meeting on Spectral Distortions 
CERN – Th.Institute 

09/06/2018 Roma Balloon-borne missions for  
Cosmic Microwave Background 
research 

conference RICAP18 7th Roma 
International Conference on 
AstroParticle Physics  

19/12/2019 Munich LSPE: a large-scale  
polarization survey of the CMB 

Conference B-mode from Space / E. 
Komatsu 

20/07/2020 Remote the Crab Nebula as a calibrator for 
wide beam CMB polarimeters 

LiteBIRD collaboration meeting / T. 
Matsumura 

12/04/2021 Remoto Review of the Cosmic Microwave 
Background 

CSN2 INFN 

08/07/2021 Roma The COSmic Monopole Observer 16th Marcel Grossmann Meeting on 
General Relativity  

14/04/2022 Remote QUBIC: Status and Perspectives CSN2 INFN 

09/08/2022 Remote  COSMO (Cosmic Monopole 
Observer) 

SCAR 2022 Antarctica in a Changing 
World – on-line world conference 

01/11/2022 Leiden Review of ground based 
spectrometer concepts 

Workshop “Mission: spectropolarimetry 
of the microwave sky” / Jens Chluba 

09/02/2023 Marseille COSMO (COSmic Monopole 
Observer) 

General Colloquium LAM / Guilaine 
Lagache  

17/04/2023 Lecce Status of QUBIC CSN2 INFN 
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Part XI – Outreach 

X-1: Press Releases (selected) 
26/01/2012 https://www.cnr.it/it/comunicato-stampa/5228/dalla-notte-

artica-le-origini-dell-universo 
CNR - Lancio artico 
notturno  

 
18/04/2013 

https://www.ansa.it/canale_scienza_tecnica/notizie/approfon
dimenti/spazio_astronomia/2011/04/18/motore-
dellespansione-delluniverso 

ANSA risultati Planck 
e BOOMERanG 

16/07/2018 https://www.cnr.it/en/speech-president/8217/alle-svalbard-
un-esperimento-stratosferico 

CNR - lancio OLIMPO 

16/07/2018 https://www.uniroma1.it/it/notizia/dallolimpo-un-occhio-
nuovo-sulle-galassie 
https://www.uniroma1.it/en/notizia/backlight-view-galaxy-
clusters-olimpo 

SAPIENZA - lancio 
OLIMPO 

23/11/2022 https://www.media.inaf.it/2022/11/23/qubic-bolometri/ INAF – installazione 
QUBIC 

13/07/2023 https://www.uniroma1.it/it/notizia/mistral-il-contributo-
sapienza-al-sardinia-radio-telescope 

SAPIENZA – 
installazione 
MISTRAL 

 

XI-2: Interviews  
12/02/2008 I semi delle galassie e l’universo 

inflazionario 
 Sapere 

09/07/2009 Cosmologia  catalogue of the exposition 
“Astri e particelle, le parole 
dell’universo” Roma 
Palazzo delle Esposizioni, 
26/10/2009-14/02/2010” 
promoted and developed 
by INFN, INAF and ASI. 

21/12/2009 BOOMERanG e le ricerche 
sull’origine dell’universo 

 RAI Radio3 Scienza 

17/02/2017 Palloni stratosferici, OLIMPO e 
cosmologia 

 RAI world 

20/11/2018 La ricerca in cosmologia nel 
contesto della ricerca in Italia 

 Non è un paese per giovani 
RAI radio 2 

21/06/2021 Silvia Masi e Paolo de 
Bernardis: vite come un nastro 
di Möbius 

 Stoccolma a Sapienza (web) 

30/09/2021 i benefici dell’investimento 
pubblico nel settore spazio per 
la ricerca scientifica 

 workshop l’impatto socio 
economico delle politiche 
pubbliche nel settore 
spaziale in italia (ASI) 
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XI-3: Public Lectures (selected) 
Year Site Title Invitation 

2005 Monte Porzio La Scienza dell’Universo tra Ricerca Moderna e 
Divulgazione Scientifica (31/05/2005) 

INAF – Maggio della 
Fisica - World Year of 
Physics 2005 

2005 Arezzo Studiare l’origine dell’Universo dall’Antartide 
(27/10/2005) 

Regione Toscana 
Pianeta Galileo 

2007 Roma Dal microcosmo al macrocosmo: una lezione di 
Fisica e Astrofisica (24/03/2007) 

L’Università della notte 
- Sapienza 

2007 Milano Tavola rotonda con Jocelyn Bell (19/03/2007) Triennale di Milano 

2007 Frascati Ricerca Fondamentale in Europa: dal microcosmo al 
macrocosmo (23/05/2007) 

Festivalscienza3 

2008 Roma Sviluppo di componenti e sottosistemi per e su  
pallone stratosferico (Palazzo Valentini 30/10/2008) 

CRAS 

2010 Trapani Cosmologia e tecnologie avanzate (27/03/2010) Associazione Prometeo 

2011 Mestre Ritratto dell’ universo bambino (28/02/2011)  Donne in Scienza, Liceo 
Giordano Bruno 

2013 Roma Nuovi Risultati dal Satellite Planck (21/03/2023) Sapienza  

2014 Tromso The OLIMPO experiment : Cosmology with 
stratospheric balloons in polar regions (11/06/2014) 

Ambasciata Italiana in 
Norvegia (Italian Day) 

2015 Roma Luci e ombre nell’universo (21/04/2015) Libreria Assaggi, caffè 
scienza 

2015 Roma Un po’ di luce sul cosmo e sulla materia oscura  
(22/05/2015) 

Liceo Scientifico Talete 

2016 Roma I palloni stratosferici come tecnologia di accesso  
allo spazio (26/02/2016) 

Regione Lazio 

2016 Roma Nello spazio per osservare i confini dell’Universo 
(17/03/2016) 

I.T.I.S. Galileo Galilei 

2023 Trapani Dal Microcosmo al Macrocosmo: Archeologia dell’ 
Universo (05/06/2023) 

Liceo V. Fardella 

2023 Roma Pint of Universe: Indietro nel tempo, lontano nello 
spazio, cercando l'origine del nostro Universo da 
postazioni estreme (24/05/2023) 

Pint of Science 

 

XI-4: Outreach papers 

P. de Bernardis, S. Masi L' eco del big bang Sapere Agosto 1985 

S. Masi, P. de Bernardis   Galassie Aromatiche Scienza e 
Dossier 

Aprile 1988 

S. Masi Fondi Extragalattici Sapere Novembre 1988 

P. de Bernardis, S. Masi Un telescopio in ‘gondola’ 
e via col vento 

L' 
Astronomia 

Agosto 1990 

P. de Bernardis, S. Masi La Radiazione di Fondo e l’ 
evoluzione dell’ Universo 

I Licei Aprile/Maggio 1990, 
pg.24 

P. de Bernardis, S. Masi Le protostrutture 
emergono dal fondo 

L' 
Astronomia 

giugno 1995 

P. de Bernardis, S. Masi Un Clic sull’ Universo Sapere giugno 2000 

P. de Bernardis, S. Masi BOOMERanG e la nuova 
immagine dell’ Universo 

Sapere Agosto 2001 
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P. de Bernardis, S. Masi Come misurare la 
curvatura dell’ Universo e 
perché è importante farlo 

Matematica 
e Cultura 

2002, M.Emmer 
editor, Springer, pg. 
35-55 

P. de Bernardis, S. Masi BOOMERanG e la nuova 
Cosmologia 

ANALYSIS Aprile 2003 

S. Masi Come ho misurato l’età 
dell’universo 

D - La 
Repubblica 
delle Donne 

12/04/2003 

P. de Bernardis, S. Masi Lampi dal passato Asimmetrie 
(INFN) 

4, 2007 

S. Masi L' universo in controluce Sapere 76, 6 (1071), 40-47, 
2010 

P. de Bernardis, S. Masi Un altro Nobel per la 
cosmologia 

Il Nuovo 
Saggiatore 

27, n.5-6, pg. 73-75 
(2011) 

P. de Bernardis, S. Masi La luce più antica Sapere marzo 2015 
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Ferté, Fabio Finelli, Pablo Fosalba, Wendy L. Freedman, Noemi Fr-
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V. E. Koopmans, Suresh Kumar, Luca Lamagna, Ruth Lazkoz, Chung-Chi
Lee, Julien Lesgourgues, Jackson Levi Said, Tiffany R. Lewis, Benjamin
L’Huillier, Matteo Lucca, Roy Maartens, Lucas M. Macri, Danny Marfa-
tia, Valerio Marra, Carlos J. A. P. Martins, Silvia Masi, Sabino Matar-
rese, Arindam Mazumdar, Alessandro Melchiorri, Olga Mena, Laura
Mersini-Houghton, James Mertens, Dinko Milaković, Yuto Minami, Vi-
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Garćıa Redondo, M. Gaspard, M. Gervasi, M. Giard, V. Gilles, Y. Giraud-
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T. Kisner, L. Lamagna, M. Lattanzi, F. Levrier, G. Luzzi, D. Maino,
S. Masi, M. Migliaccio, L. Montier, G. Morgante, B. Mot, R. Nagata,
F. Nati, P. Natoli, L. Pagano, A. Paiella, D. Paoletti, G. Patanchon, F. Pi-
acentini, G. Polenta, D. Poletti, G. Puglisi, M. Remazeilles, J. Rubino-
Martin, M. Sasaki, M. Shiraishi, G. Signorelli, S. Stever, A. Tartari,
M. Tristram, M. Tsuji, L. Vacher, I. K. Wehus, M. Zannoni, and LiteBIRD
Collaboration. In-flight polarization angle calibration for LiteBIRD: blind
challenge and cosmological implications. J. Cosmology Astropart. Phys.,
2022(1):039, January 2022.

50



[42] Silvia Masi, Paolo de Bernardis, Fabio Columbro, Alessandro Coppolec-
chia, Giuseppe D’Alessandro, Lorenzo Mele, Alessandro Paiella, and
Francesco Piacentini. The Crab Nebula as a Calibrator for Wide-beam
Cosmic Microwave Background Polarization Surveys. ApJ, 921(1):34,
November 2021.

[43] Eleonora Di Valentino, Luis A. Anchordoqui, Özgür Akarsu, Yacine Ali-
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Fabio Finelli, Wendy Freedman, Noemi Frusciante, Elena Giusarma,
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Ali-Häımoud, David Alonso, Marcelo Alvarez, Anthony J. Banday,
James G. Bartlett, Jochem Baselmans, Kaustuv Basu, Nicholas Battaglia,
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[62] M. M. Gamboa Lerena, C. G. Scóccola, P. Ade, J. G. Alberro, A. Almela,
G. Amico, L. H. Arnaldi, D. Auguste, J. Aumont, S. Azzoni, S. Banfi,
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lenta, D. Prêle, R. Puddu, D. Rambaud, P. Ringegni, G. E. Romero,
M. Salatino, J. M. Salum, A. Schillaci, C. Scóccola, S. Scully, S. Spinelli,
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S. Vanneste, D. Viganò, N. Vittorio, B. Watson, F. Wicek, M. Zannoni,
and A. Zullo. QUBIC: Using NbSi TESs with a Bolometric Interferometer
to Characterize the Polarization of the CMB. Journal of Low Temperature
Physics, 200(5-6):363–373, April 2020.

[68] A. Fasano, M. Aguiar, A. Benoit, A. Bideaud, O. Bourrion, M. Calvo,
A. Catalano, A. P. de Taoro, G. Garde, A. Gomez, M. F. GomezÂ Re-
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S. Vanneste, D. Viganò, N. Vittorio, B. Watson, F. Wicek, M. Zannoni,
and A. Zullo. QUBIC: using NbSi TESs with a bolometric interferom-
eter to characterize the polarisation of the CMB. arXiv e-prints, page
arXiv:1911.12418, November 2019.

[78] A. Mangilli, J. Aumont, J. Ph. Bernard, A. Buzzelli, G. de Gasperis, J. B.
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vain Vanneste, Daniele Viganò, Nicola Vittorio, Fabrice Voisin, Robert
Watson, Francois Wicek, Mario Zannoni, and Antonio Zullo. QUBIC:
Exploring the Primordial Universe with the Q&U Bolometric Interferom-
eter. Universe, 5(2):42, January 2019.

[93] A. Paiella, A. Coppolecchia, L. Lamagna, P. A. R. Ade, E. S. Battis-
telli, M. G. Castellano, I. Colantoni, F. Columbro, G. D’Alessandro, P. de
Bernardis, S. Gordon, S. Masi, P. Mauskopf, G. Pettinari, F. Piacen-
tini, G. Pisano, G. Presta, and C. Tucker. Kinetic inductance detectors
for the OLIMPO experiment: design and pre-flight characterization. J.
Cosmology Astropart. Phys., 2019(1):039, January 2019.

[94] F. Columbro, E. S. Battistelli, A. Coppolecchia, G. D’Alessandro, P. de
Bernardis, L. Lamagna, S. Masi, L. Pagano, A. Paiella, F. Piacentini, and
G. Presta. The short wavelength instrument for the polarization explorer
balloon-borne experiment: Polarization modulation issues. Astronomische
Nachrichten, 340(83):83–88, January 2019.

71



[95] Y. Sekimoto, P. Ade, K. Arnold, J. Aumont, J. Austermann, C. Bac-
cigalupi, A. Banday, R. Banerji, S. Basak, S. Beckman, M. Bersanelli,
J. Borrill, F. Boulanger, M. L. Brown, M. Bucher, E. Calabrese, A. Challi-
nor, Y. Chinone, F. Columbro, A. Cukierman, D. Curtis, P. de Bernardis,
M. de Petris, M. Dobbs, T. Dotani, L. Duband, A. Ducout, K. Ebisawa,
T. Elleflot, H. Eriksen, J. Errard, R. Flauger, C. Franceschet, U. Fuske-
land, K. Ganga, J. R. Gao, T. Ghigna, J. Grain, A. Gruppuso, N. Halver-
son, P. Hargrave, T. Hasebe, M. Hasegawa, M. Hattori, M. Hazumi,
S. Henrot-Versille, C. Hill, Y. Hirota, E. Hivon, D. T. Hoang, J. Hub-
mayr, K. Ichiki, H. Imada, H. Ishino, G. Jaehnig, H. Kanai, S. Kashima,
Y. Kataoka, N. Katayama, T. Kawasaki, R. Keskitalo, A. Kibayashi,
T. Kikuchi, K. Kimura, T. Kisner, Y. Kobayashi, N. Kogiso, K. Kohri,
E. Komatsu, K. Komatsu, K. Konishi, N. Krachmalnicoff, C. L. Kuo,
N. Kurinsky, A. Kushino, L. Lamagna, A. T. Lee, E. Linder, B. Maf-
fei, M. Maki, A. Mangilli, E. Martinez-Gonzalez, S. Masi, T. Mat-
sumura, A. Mennella, Y. Minami, K. Mistuda, D. Molinari, L. Mon-
tier, G. Morgante, B. Mot, Y. Murata, A. Murphy, M. Nagai, R. Na-
gata, S. Nakamura, T. Namikawa, P. Natoli, T. Nishibori, H. Nishino,
F. Noviello, C. O’Sullivan, H. Ochi, H. Ogawa, H. Ogawa, H. Ohsaki,
I. Ohta, N. Okada, G. Patanchon, F. Piacentini, G. Pisano, G. Polenta,
D. Poletti, G. Puglisi, C. Raum, S. Realini, M. Remazeilles, H. Sakurai,
Y. Sakurai, G. Savini, B. Sherwin, K. Shinozaki, M. Shiraishi, G. Sig-
norelli, G. Smecher, R. Stompor, H. Sugai, S. Sugiyama, A. Suzuki,
J. Suzuki, R. Takaku, H. Takakura, S. Takakura, E. Taylor, Y. Terao,
K. L. Thompson, B. Thorne, M. Tomasi, H. Tomida, N. Trappe, M. Tris-
tram, M. Tsuji, M. Tsujimoto, S. Uozumi, S. Utsunomiya, N. Vittorio,
N. Watanabe, I. Wehus, B. Westbrook, B. Winter, R. Yamamoto, N. Y.
Yamasaki, M. Yanagisawa, T. Yoshida, J. Yumoto, M. Zannoni, and
A. Zonca. Concept design of the LiteBIRD satellite for CMB B-mode
polarization. In Makenzie Lystrup, Howard A. MacEwen, Giovanni G.
Fazio, Natalie Batalha, Nicholas Siegler, and Edward C. Tong, editors,
Space Telescopes and Instrumentation 2018: Optical, Infrared, and Mil-
limeter Wave, volume 10698 of Society of Photo-Optical Instrumentation
Engineers (SPIE) Conference Series, page 106981Y, August 2018.

[96] P. de Bernardis, P. Ade, G. Amico, D. Auguste, J. Aumont, S. Banfi,
G. Barbarán, P. Battaglia, E. Battistelli, A. Baù, B. Bélier, D. Ben-
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D. Rambaud, P. Ringegni, G. E. Romero, M. Salatino, A. Schillaci,
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M. Gómez Berisso, M. González, M. Gradziel, L. Grandsire, E. Guer-
rard, J. Ch. Hamilton, D. Harari, V. Haynes, S. Henrot-Versillé, D. T.
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F. Incardona, E. Jules, J. Kaplan, A. Korotkov, C. Kristukat, L. Lamagna,
S. Loucatos, T. Louis, A. Lowitz, V. Lukovic, R. Luterstein, B. Maffei,
S. Marnieros, S. Masi, A. Mattei, A. May, M. McCulloch, M. C. Med-
ina, L. Mele, S. Melhuish, A. Mennella, L. Montier, L. M. Mundo, J. A.
Murphy, J. D. Murphy, E. Olivieri, A. Paiella, F. Pajot, A. Passerini,
H. Pastoriza, A. Pelosi, C. Perbost, O. Perdereau, F. Pezzotta, F. Pia-
centini, M. Piat, L. Piccirillo, G. Pisano, G. Polenta, D. Prêle, R. Puddu,
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G. Pisano, N. Ponthieu, I. Ristorcelli, L. Rodriguez, G. Roudil, M. Saccoc-
cio, M. Salatino, G. Savini, S. Stever, O. Simonella, P. Tapie, J. Tauber,
C. Tibbs, J. P. Torre, and C. Tucker. The PILOT optical alignment for
its first flight. CEAS Space Journal, 9(4):459–471, December 2017.

[121] Y. Longval, R. Misawa, P. Ade, Y. André, P. de Bernardis, F. Bousquet,
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Bernard, M. Bersanelli, P. Bielewicz, A. Bonaldi, L. Bonavera, J. R.
Bond, J. Borrill, F. R. Bouchet, C. Burigana, E. Calabrese, A. Cata-
lano, H. C. Chiang, P. R. Christensen, D. L. Clements, L. P. L. Colombo,
F. Couchot, B. P. Crill, A. Curto, F. Cuttaia, L. Danese, R. D. Davies,
R. J. Davis, P. de Bernardis, A. de Rosa, G. de Zotti, J. Delabrouille,
C. Dickinson, J. M. Diego, H. Dole, S. Donzelli, O. Doré, A. Ducout,
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M. López-Caniego, P. M. Lubin, J. F. Maćıas-Pérez, B. Maffei, D. Maino,
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Górski, A. Gregorio, A. Gruppuso, J. E. Gudmundsson, F. K. Hansen,
D. L. Harrison, C. Hernández-Monteagudo, D. Herranz, S. R. Hilde-
brandt, E. Hivon, M. Hobson, A. Hornstrup, W. Hovest, G. Hurier, A. H.
Jaffe, T. R. Jaffe, W. C. Jones, E. Keihänen, R. Keskitalo, I. Khamitov,
T. S. Kisner, R. Kneissl, J. Knoche, M. Kunz, H. Kurki-Suonio, G. La-
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M. Bersanelli, P. Bielewicz, L. Bonavera, J. R. Bond, J. Borrill, F. R.
Bouchet, F. Boulanger, M. Bucher, C. Burigana, R. C. Butler, E. Cal-
abrese, J. F. Cardoso, A. Catalano, H. C. Chiang, P. R. Christensen,
L. P. L. Colombo, C. Combet, F. Couchot, B. P. Crill, A. Curto, F. Cut-
taia, L. Danese, R. J. Davis, P. de Bernardis, A. de Rosa, G. de Zotti,
J. Delabrouille, C. Dickinson, J. M. Diego, K. Dolag, O. Doré, A. Ducout,
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G. Morgante, D. Mortlock, D. Munshi, J. A. Murphy, F. Nati, P. Natoli,
N. P. H. Nesvadba, F. Noviello, D. Novikov, I. Novikov, C. A. Oxbor-
row, L. Pagano, F. Pajot, D. Paoletti, B. Partridge, F. Pasian, T. J.
Pearson, O. Perdereau, L. Perotto, V. Pettorino, F. Piacentini, M. Piat,
S. Plaszczynski, E. Pointecouteau, G. Polenta, G. W. Pratt, S. Prunet,
J. L. Puget, J. P. Rachen, M. Reinecke, M. Remazeilles, C. Renault,
A. Renzi, I. Ristorcelli, G. Rocha, C. Rosset, M. Rossetti, G. Roudier,
J. A. Rubiño-Mart́ın, B. Rusholme, M. Sandri, D. Santos, M. Savelainen,
G. Savini, D. Scott, L. D. Spencer, V. Stolyarov, R. Stompor, R. Sudi-
wala, R. Sunyaev, A. S. Suur-Uski, J. F. Sygnet, J. A. Tauber, L. Terenzi,
L. Toffolatti, M. Tomasi, M. Tristram, M. Tucci, M. Türler, G. Umana,
L. Valenziano, J. Valiviita, F. Van Tent, P. Vielva, F. Villa, L. A. Wade,
B. D. Wandelt, I. K. Wehus, N. Welikala, D. Yvon, A. Zacchei, and
A. Zonca. Planck intermediate results. XXXIX. The Planck list of high-
redshift source candidates. A&A, 596:A100, December 2016.

[138] Planck Collaboration, P. A. R. Ade, N. Aghanim, M. Arnaud, J. Aumont,
C. Baccigalupi, A. J. Banday, R. B. Barreiro, N. Bartolo, E. Battaner,
K. Benabed, A. Benoit-Levy, J. P. Bernard, M. Bersanelli, P. Bielewicz,
A. Bonaldi, L. Bonavera, J. R. Bond, J. Borrill, F. R. Bouchet,
F. Boulanger, C. Burigana, R. C. Butler, E. Calabrese, A. Catalano, H. C.
Chiang, P. R. Christensen, D. L. Clements, L. P. L. Colombo, F. Couchot,
A. Coulais, B. P. Crill, A. Curto, F. Cuttaia, L. Danese, R. D. Davies, R. J.
Davis, P. de Bernardis, A. De Rosa, G. de Zotti, J. Delabrouille, C. Dick-
inson, J. M. Diego, H. Dole, O. Dore, M. Douspis, A. Ducout, X. Dupac,
F. Elsner, T. A. Ensslin, H. K. Eriksen, E. Falgarone, F. Finelli, I. Flores-
Cacho, M. Frailis, A. A. Fraisse, E. Franceschi, S. Galeotta, S. Galli,
K. Ganga, M. Giard, Y. Giraud-Heraud, E. Gjerlow, J. Gonzalez-Nuevo,
K. M. Gorski, A. Gregorio, A. Gruppuso, J. E. Gudmundsson, F. K.
Hansen, D. L. Harrison, G. Helou, C. Hernandez-Monteagudo, D. Her-
ranz, S. R. Hildebrandt, E. Hivon, M. Hobson, A. Hornstrup, W. Hovest,
K. M. Huffenberger, G. Hurier, A. H. Jaffe, T. R. Jaffe, E. Keihanen,
R. Keskitalo, T. S. Kisner, R. Kneissl, J. Knoche, M. Kunz, H. Kurki-
Suonio, G. Lagache, J. M. Lamarre, A. Lasenby, M. Lattanzi, C. R.
Lawrence, R. Leonardi, F. Levrier, M. Liguori, P. B. Lilje, M. Linden-
Vornle, M. Lopez-Caniego, P. M. Lubin, J. F. Macias-Perez, B. Maffei,
G. Maggio, D. Maino, N. Mandolesi, A. Mangilli, M. Maris, P. G. Martin,
E. Martinez-Gonzalez, S. Masi, S. Matarrese, A. Melchiorri, A. Mennella,

95



M. Migliaccio, S. Mitra, M. A. Miville-Deschenes, A. Moneti, L. Montier,
G. Morgante, D. Mortlock, D. Munshi, J. A. Murphy, F. Nati, P. Natoli,
N. P. H. Nesvadba, F. Noviello, D. Novikov, I. Novikov, C. A. Oxbor-
row, L. Pagano, F. Pajot, D. Paoletti, B. Partridge, F. Pasian, T. J.
Pearson, O. Perdereau, L. Perotto, V. Pettorino, F. Piacentini, M. Piat,
S. Plaszczynski, E. Pointecouteau, G. Polenta, G. W. Pratt, S. Prunet,
J. L. Puget, J. P. Rachen, M. Reinecke, M. Remazeilles, C. Renault,
A. Renzi, I. Ristorcelli, G. Rocha, C. Rosset, M. Rossetti, G. Roudier,
J. A. Rubino-Martin, B. Rusholme, M. Sandri, D. Santos, M. Savelainen,
G. Savini, D. Scott, L. D. Spencer, V. Stolyarov, R. Stompor, R. Sudi-
wala, R. Sunyaev, A. S. Suur-Uski, J. F. Sygnet, J. A. Tauber, L. Terenzi,
L. Toffolatti, M. Tomasi, M. Tristram, M. Tucci, M. Turler, G. Umana,
L. Valenziano, J. Valiviita, F. van Tent, P. Vielva, F. Villa, L. A. Wade,
B. D. Wandelt, I. K. Wehus, N. Welikala, D. Yvon, A. Zacchei, and
A. Zonca. VizieR Online Data Catalog: Planck high-z source candi-
dates catalog (PHZ) (Planck+, 2016). VizieR Online Data Catalog, pages
J/A+A/596/A100, November 2016.

[139] J. Ph. Bernard, P. Ade, Y. André, J. Aumont, L. Bautista, N. Bray,
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gio, D. Maino, D. S. Y. Mak, N. Mandolesi, A. Mangilli, P. G. Martin,
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eti, L. Montier, G. Morgante, D. Mortlock, A. Moss, D. Munshi, J. A.
Murphy, P. Naselsky, F. Nati, P. Natoli, M. Negrello, C. B. Netterfield,
H. U. Nørgaard-Nielsen, F. Noviello, D. Novikov, I. Novikov, C. A. Oxbor-
row, F. Paci, L. Pagano, F. Pajot, R. Paladini, D. Paoletti, B. Partridge,
F. Pasian, G. Patanchon, T. J. Pearson, O. Perdereau, L. Perotto, F. Per-
rotta, V. Pettorino, F. Piacentini, M. Piat, E. Pierpaoli, D. Pietrobon,
S. Plaszczynski, E. Pointecouteau, G. Polenta, G. W. Pratt, G. Prézeau,
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Martin, E. Mart́ınez-González, S. Masi, S. Matarrese, P. McGehee, P. R.
Meinhold, A. Melchiorri, L. Mendes, A. Mennella, M. Migliaccio, S. Mitra,
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L. Popa, G. W. Pratt, G. Prézeau, S. Prunet, J. L. Puget, J. P. Rachen,
R. Rebolo, M. Reinecke, M. Remazeilles, C. Renault, A. Renzi, I. Ristor-
celli, G. Rocha, C. Rosset, M. Rossetti, G. Roudier, J. A. Rubiño-Mart́ın,
B. Ruiz-Granados, B. Rusholme, M. Sandri, D. Santos, M. Savelainen,
G. Savini, D. Scott, M. D. Seiffert, E. P. S. Shellard, M. Shiraishi, L. D.
Spencer, V. Stolyarov, R. Stompor, R. Sudiwala, R. Sunyaev, D. Sutton,
A. S. Suur-Uski, J. F. Sygnet, J. A. Tauber, L. Terenzi, L. Toffolatti,
M. Tomasi, M. Tristram, M. Tucci, J. Tuovinen, G. Umana, L. Valen-
ziano, J. Valiviita, B. Van Tent, P. Vielva, F. Villa, L. A. Wade, B. D.
Wandelt, I. K. Wehus, D. Yvon, A. Zacchei, and A. Zonca. Planck 2015
results. XIX. Constraints on primordial magnetic fields. A&A, 594:A19,
September 2016.

[150] Planck Collaboration, P. A. R. Ade, N. Aghanim, M. Arnaud, M. Ash-
down, J. Aumont, C. Baccigalupi, A. J. Banday, R. B. Barreiro, N. Bar-
tolo, S. Basak, E. Battaner, K. Benabed, A. Benôıt, A. Benoit-Lévy, J. P.
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cio, S. Mitra, M. A. Miville-Deschênes, A. Moneti, L. Montier, G. Mor-
gante, D. Mortlock, A. Moss, M. Münchmeyer, D. Munshi, J. A. Murphy,
P. Naselsky, F. Nati, P. Natoli, C. B. Netterfield, H. U. Nørgaard-Nielsen,
F. Noviello, D. Novikov, I. Novikov, C. A. Oxborrow, F. Paci, L. Pagano,
F. Pajot, D. Paoletti, F. Pasian, G. Patanchon, H. V. Peiris, O. Perdereau,
L. Perotto, F. Perrotta, V. Pettorino, F. Piacentini, M. Piat, E. Pierpaoli,
D. Pietrobon, S. Plaszczynski, E. Pointecouteau, G. Polenta, L. Popa,
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J. M. Lamarre, A. Lasenby, M. Lattanzi, C. R. Lawrence, R. Leonardi,
J. Lesgourgues, F. Levrier, M. Liguori, P. B. Lilje, M. Linden-Vørnle,
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Bernard, M. Bersanelli, P. Bielewicz, J. J. Bock, A. Bonaldi, L. Bonavera,
J. R. Bond, J. Borrill, F. R. Bouchet, M. Bucher, C. Burigana, R. C.
Butler, E. Calabrese, J. F. Cardoso, A. Catalano, A. Challinor, A. Cham-
ballu, H. C. Chiang, P. R. Christensen, S. Church, D. L. Clements,
S. Colombi, L. P. L. Colombo, C. Combet, F. Couchot, A. Coulais, B. P.
Crill, A. Curto, F. Cuttaia, L. Danese, R. D. Davies, R. J. Davis, P. de
Bernardis, A. de Rosa, G. de Zotti, J. Delabrouille, F. X. Désert, J. M.
Diego, H. Dole, S. Donzelli, O. Doré, M. Douspis, A. Ducout, X. Du-
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González, S. Masi, S. Matarrese, P. McGehee, A. Melchiorri, L. Mendes,
A. Mennella, M. Migliaccio, S. Mitra, M. A. Miville-Deschênes, A. Moneti,
L. Montier, R. Moreno, G. Morgante, D. Mortlock, A. Moss, S. Mottet,
D. Munshi, J. A. Murphy, P. Naselsky, F. Nati, P. Natoli, C. B. Netterfield,
H. U. Nørgaard-Nielsen, F. Noviello, D. Novikov, I. Novikov, C. A. Oxbor-
row, F. Paci, L. Pagano, F. Pajot, D. Paoletti, F. Pasian, G. Patanchon,
T. J. Pearson, O. Perdereau, L. Perotto, F. Perrotta, V. Pettorino, F. Pi-
acentini, M. Piat, E. Pierpaoli, D. Pietrobon, S. Plaszczynski, E. Pointe-
couteau, G. Polenta, G. W. Pratt, G. Prézeau, S. Prunet, J. L. Puget, J. P.
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ton, A. Gregorio, A. Gruppuso, F. K. Hansen, D. Hanson, D. L. Harrison,
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E. Mart́ınez-González, S. Masi, S. Matarrese, P. Mazzotta, P. McGehee,
P. R. Meinhold, A. Melchiorri, L. Mendes, A. Mennella, M. Migliaccio,
S. Mitra, L. Montier, G. Morgante, D. Mortlock, A. Moss, D. Munshi, J. A.
Murphy, P. Naselsky, F. Nati, P. Natoli, C. B. Netterfield, H. U. Nørgaard-
Nielsen, D. Novikov, I. Novikov, F. Paci, L. Pagano, D. Paoletti, B. Par-
tridge, F. Pasian, G. Patanchon, T. J. Pearson, O. Perdereau, L. Per-
otto, F. Perrotta, V. Pettorino, F. Piacentini, E. Pierpaoli, D. Pietrobon,
E. Pointecouteau, G. Polenta, G. W. Pratt, G. Prézeau, S. Prunet, J. L.
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bin, J. F. Maćıas-Pérez, B. Maffei, G. Maggio, D. Maino, N. Mandolesi,
A. Mangilli, M. Maris, P. G. Martin, E. Mart́ınez-González, S. Masi,
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132
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eti, L. Montier, G. Morgante, D. Mortlock, A. Moss, D. Munshi, J. A.
Murphy, P. Naselsky, F. Nati, P. Natoli, C. B. Netterfield, F. Noviello,
D. Novikov, I. Novikov, N. Oppermann, L. Pagano, F. Pajot, R. Pala-
dini, D. Paoletti, F. Pasian, G. Patanchon, O. Perdereau, V. Pettorino,
F. Piacentini, M. Piat, D. Pietrobon, S. Plaszczynski, E. Pointecouteau,
G. Polenta, N. Ponthieu, G. W. Pratt, G. Prézeau, S. Prunet, J. L. Puget,
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M. Linden-Vørnle, M. López-Caniego, P. M. Lubin, D. Maino, M. Maris,
D. J. Marshall, P. G. Martin, E. Mart́ınez-González, S. Masi, S. Matar-
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accio, M. A. Miville-Deschênes, A. Moneti, L. Montier, G. Morgante,
D. Mortlock, D. Munshi, J. A. Murphy, P. Naselsky, F. Nati, F. Noviello,
D. Novikov, I. Novikov, N. Oppermann, C. A. Oxborrow, L. Pagano,
F. Pajot, R. Paladini, F. Pasian, M. Peel, O. Perdereau, F. Perrotta,
F. Piacentini, M. Piat, D. Pietrobon, S. Plaszczynski, E. Pointecouteau,
G. Polenta, L. Popa, G. W. Pratt, J. L. Puget, J. P. Rachen, W. T. Reach,
W. Reich, M. Reinecke, M. Remazeilles, C. Renault, J. Rho, S. Ricciardi,
T. Riller, I. Ristorcelli, G. Rocha, C. Rosset, G. Roudier, B. Rusholme,
M. Sandri, G. Savini, D. Scott, V. Stolyarov, D. Sutton, A. S. Suur-
Uski, J. F. Sygnet, J. A. Tauber, L. Terenzi, L. Toffolatti, M. Tomasi,
M. Tristram, M. Tucci, G. Umana, L. Valenziano, J. Valiviita, B. Van
Tent, P. Vielva, F. Villa, L. A. Wade, D. Yvon, A. Zacchei, and A. Zonca.
Planck intermediate results. XXXI. Microwave survey of Galactic super-
nova remnants. A&A, 586:A134, February 2016.

[192] Planck Collaboration, R. Adam, P. A. R. Ade, N. Aghanim, M. Ar-
naud, J. Aumont, C. Baccigalupi, A. J. Banday, R. B. Barreiro, J. G.

135



Bartlett, N. Bartolo, E. Battaner, K. Benabed, A. Benoit-Lévy, J. P.
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Martin, E. Mart́ınez-González, S. Masi, S. Matarrese, P. Mazzotta, J. B.
Melin, L. Mendes, A. Mennella, M. Migliaccio, M. A. Miville-Deschênes,
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Lilje, M. Linden-Vørnle, M. López-Caniego, P. M. Lubin, J. F. Maćıas-
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Bernard, M. Bersanelli, P. Bielewicz, J. R. Bond, J. Borrill, F. R. Bouchet,
F. Boulanger, A. Bracco, C. Burigana, J. F. Cardoso, A. Catalano,
A. Chamballu, H. C. Chiang, P. R. Christensen, S. Colombi, L. P. L.
Colombo, C. Combet, F. Couchot, A. Coulais, B. P. Crill, A. Curto,
F. Cuttaia, L. Danese, R. D. Davies, R. J. Davis, P. de Bernardis, A. de
Rosa, G. de Zotti, J. Delabrouille, C. Dickinson, J. M. Diego, S. Donzelli,
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B. Maffei, D. Maino, N. Mandolesi, P. G. Martin, S. Masi, M. Massardi,
S. Matarrese, P. Mazzotta, L. Mendes, A. Mennella, M. Migliaccio, M. A.

151
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ton, A. Gregorio, A. Gruppuso, F. K. Hansen, D. Hanson, D. Harri-
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M. Linden-Vørnle, M. López-Caniego, P. M. Lubin, J. F. Maćıas-Pérez,
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Deschênes, A. Moneti, L. Montier, G. Morgante, D. Mortlock, A. Moss,
D. Munshi, J. A. Murphy, P. Naselsky, F. Nati, P. Natoli, C. B. Netterfield,
H. U. Nørgaard-Nielsen, F. Noviello, D. Novikov, I. Novikov, S. Osborne,

157



C. A. Oxborrow, F. Paci, L. Pagano, F. Pajot, D. Paoletti, F. Pasian,
G. Patanchon, H. V. Peiris, O. Perdereau, L. Perotto, F. Perrotta, F. Pia-
centini, M. Piat, E. Pierpaoli, D. Pietrobon, S. Plaszczynski, D. Pogosyan,
E. Pointecouteau, G. Polenta, N. Ponthieu, L. Popa, T. Poutanen, G. W.
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K. Benabed, A. Benôıt, A. Benoit-Lévy, J. P. Bernard, M. Bersanelli,
P. Bielewicz, J. Bobin, J. J. Bock, A. Bonaldi, J. R. Bond, J. Borrill, F. R.
Bouchet, M. Bridges, M. Bucher, C. Burigana, R. C. Butler, E. Calabrese,
J. F. Cardoso, A. Catalano, A. Challinor, A. Chamballu, H. C. Chiang,
L. Y. Chiang, P. R. Christensen, S. Church, D. L. Clements, S. Colombi,
L. P. L. Colombo, F. Couchot, A. Coulais, B. P. Crill, A. Curto, F. Cuttaia,
L. Danese, R. D. Davies, R. J. Davis, P. de Bernardis, A. de Rosa, G. de
Zotti, J. Delabrouille, J. M. Delouis, F. X. Désert, C. Dickinson, J. M.
Diego, H. Dole, S. Donzelli, O. Doré, M. Douspis, J. Dunkley, X. Dupac,
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A. Gruppuso, F. K. Hansen, D. Hanson, D. Harrison, S. Henrot-Versillé,
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J. F. Maćıas-Pérez, B. Maffei, N. Mandolesi, M. Maris, D. J. Marshall,
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176



tier, R. Moreno, G. Morgante, D. Mortlock, D. Munshi, J. A. Murphy,
P. Naselsky, F. Nati, P. Natoli, C. B. Netterfield, H. U. Nørgaard-Nielsen,
F. Noviello, D. Novikov, I. Novikov, S. Osborne, C. A. Oxborrow, F. Paci,
L. Pagano, F. Pajot, R. Paladini, D. Paoletti, B. Partridge, F. Pasian,
G. Patanchon, T. J. Pearson, O. Perdereau, L. Perotto, F. Perrotta, F. Pi-
acentini, M. Piat, E. Pierpaoli, D. Pietrobon, S. Plaszczynski, E. Pointe-
couteau, G. Polenta, N. Ponthieu, L. Popa, T. Poutanen, G. W. Pratt,
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Tavish, B. Maffei, N. Mandolesi, M. Maris, D. J. Marshall, P. G. Mar-
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J. P. Bernard, M. Bersanelli, P. Bielewicz, J. Bobin, J. J. Bock, A. Bonaldi,
L. Bonavera, J. R. Bond, J. Borrill, F. R. Bouchet, M. Bridges, M. Bucher,
C. Burigana, R. C. Butler, B. Cappellini, J. F. Cardoso, A. Catalano,
A. Chamballu, X. Chen, L. Y. Chiang, P. R. Christensen, S. Church,
S. Colombi, L. P. L. Colombo, B. P. Crill, M. Cruz, A. Curto, F. Cuttaia,
L. Danese, R. D. Davies, R. J. Davis, P. de Bernardis, A. de Rosa, G. de
Zotti, J. Delabrouille, C. Dickinson, J. M. Diego, H. Dole, S. Donzelli,
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M. A. Miville-Deschênes, D. Molinari, A. Moneti, L. Montier, G. Mor-
gante, N. Morisset, D. Mortlock, A. Moss, D. Munshi, J. A. Murphy,
P. Naselsky, F. Nati, P. Natoli, M. Negrello, N. P. H. Nesvadba, C. B.
Netterfield, H. U. Nørgaard-Nielsen, C. North, F. Noviello, D. Novikov,
I. Novikov, I. J. O’Dwyer, F. Orieux, S. Osborne, C. O’Sullivan, C. A.
Oxborrow, F. Paci, L. Pagano, F. Pajot, R. Paladini, S. Pandolfi, D. Pao-
letti, B. Partridge, F. Pasian, G. Patanchon, P. Paykari, D. Pearson,
T. J. Pearson, M. Peel, H. V. Peiris, O. Perdereau, L. Perotto, F. Per-
rotta, V. Pettorino, F. Piacentini, M. Piat, E. Pierpaoli, D. Pietrobon,
S. Plaszczynski, P. Platania, D. Pogosyan, E. Pointecouteau, G. Po-
lenta, N. Ponthieu, L. Popa, T. Poutanen, G. W. Pratt, G. Prézeau,
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tin, E. Mart́ınez-González, S. Masi, M. Massardi, S. Matarrese, P. Maz-
zotta, A. Melchiorri, L. Mendes, A. Mennella, M. Migliaccio, S. Mitra,
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Mart́ın, B. Rusholme, M. Sandri, M. Savelainen, G. Savini, L. D. Spencer,
M. Spinelli, J. L. Starck, F. Sureau, D. Sutton, A. S. Suur-Uski, J. F.
Sygnet, J. A. Tauber, L. Terenzi, L. Toffolatti, M. Tomasi, M. Tristram,
M. Tucci, G. Umana, L. Valenziano, J. Valiviita, B. Van Tent, P. Vielva,
F. Villa, L. A. Wade, B. D. Wandelt, M. White, D. Yvon, A. Zacchei,
and A. Zonca. Planck intermediate results. XVI. Profile likelihoods for
cosmological parameters. A&A, 566:A54, June 2014.

[258] M. Biasotti, D. Bagliani, D. Corsini, P. De Bernardis, F. Gatti,
R. Gualtieri, L. Lamagna, S. Masi, G. Pizzigoni, and A. Schillaci. Large
Area Superconducting TES Spiderweb Bolometer for Multi-mode Cavity
Microwave Detect. In Journal of Physics Conference Series, volume 507
of Journal of Physics Conference Series, page 042004, May 2014.

[259] Alessandro Schillaci, Giuseppe D’Alessandro, Paolo de Bernardis, Silvia
Masi, Camila Paiva Novaes, Massimo Gervasi, and Mario Zannoni. Ef-
ficient differential Fourier-transform spectrometer for precision Sunyaev-
Zel’dovich effect measurements. A&A, 565:A125, May 2014.

[260] Planck Collaboration, P. A. R. Ade, N. Aghanim, M. I. R. Alves, M. Ar-

188



naud, F. Atrio-Barandela, J. Aumont, C. Baccigalupi, A. J. Banday,
R. B. Barreiro, E. Battaner, K. Benabed, A. Benoit-Lévy, J. P. Bernard,
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M. A. Miville-Deschênes, A. Moneti, L. Montier, G. Morgante, D. Mort-
lock, A. Moss, D. Munshi, J. A. Murphy, P. Naselsky, F. Nati, P. Na-
toli, C. B. Netterfield, H. U. Nørgaard-Nielsen, F. Noviello, D. Novikov,
I. Novikov, S. Osborne, L. Pagano, D. Paoletti, O. Perdereau, F. Per-
rotta, F. Piacentini, M. Piat, E. Pierpaoli, D. Pietrobon, S. Plaszczyn-
ski, E. Pointecouteau, G. Polenta, L. Popa, T. Poutanen, G. W. Pratt,
S. Prunet, J. L. Puget, S. Puisieux, J. P. Rachen, R. Rebolo, M. Reinecke,
M. Remazeilles, C. Renault, S. Ricciardi, M. Roman, J. A. Rubiño-Mart́ın,
B. Rusholme, M. Sandri, G. Savini, D. Scott, L. Spencer, R. Sunyaev,
D. Sutton, A. S. Suur-Uski, J. F. Sygnet, J. A. Tauber, L. Terenzi, L. Tof-
folatti, M. Tomasi, M. Tristram, M. Tucci, L. Valenziano, J. Valiviita,
B. Van Tent, P. Vielva, F. Villa, N. Vittorio, L. A. Wade, N. Welikala,
D. Yvon, A. Zacchei, J. P. Zibin, and A. Zonca. Planck intermediate
results. XIII. Constraints on peculiar velocities. A&A, 561:A97, January
2014.

[266] Planck Collaboration, P. A. R. Ade, N. Aghanim, M. Arnaud, M. Ash-
down, F. Atrio-Barandela, J. Aumont, C. Baccigalupi, A. Balbi, A. J.
Banday, R. B. Barreiro, J. G. Bartlett, E. Battaner, K. Benabed,
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P. M. Lubin, J. F. Maćıas-Pérez, B. Maffei, D. Maino, N. Mandolesi,
M. Maris, F. Marleau, E. Mart́ınez-González, S. Masi, M. Massardi,
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O. Doré, U. Dörl, M. Douspis, X. Dupac, G. Efstathiou, T. A. Enßlin,
H. K. Eriksen, F. Finelli, O. Forni, M. Frailis, E. Franceschi, S. Ga-
leotta, K. Ganga, M. Giard, G. Giardino, J. González-Nuevo, K. M.
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Suonio, G. Lagache, A. Lähteenmäki, J. M. Lamarre, A. Lasenby, C. R.
Lawrence, M. Le Jeune, R. Leonardi, A. Liddle, P. B. Lilje, M. López-
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L. Montier, G. Morgante, D. Mortlock, D. Munshi, P. Naselsky, P. Natoli,
H. U. Nørgaard-Nielsen, F. Noviello, S. Osborne, F. Pasian, G. Patan-
chon, O. Perdereau, F. Perrotta, F. Piacentini, E. Pierpaoli, S. Plaszczyn-
ski, P. Platania, E. Pointecouteau, G. Polenta, N. Ponthieu, L. Popa,
T. Poutanen, G. W. Pratt, J. L. Puget, J. P. Rachen, R. Rebolo, M. Rei-
necke, M. Remazeilles, C. Renault, S. Ricciardi, T. Riller, I. Ristorcelli,
G. Rocha, C. Rosset, M. Rossetti, J. A. Rubiño-Mart́ın, B. Rusholme,
M. Sandri, G. Savini, B. M. Schaefer, D. Scott, G. F. Smoot, J. L.
Starck, F. Stivoli, R. Sunyaev, D. Sutton, J. F. Sygnet, J. A. Tauber,
L. Terenzi, L. Toffolatti, M. Tomasi, M. Tristram, L. Valenziano, B. Van
Tent, P. Vielva, F. Villa, N. Vittorio, B. D. Wandelt, J. Weller, S. D. M.
White, D. Yvon, A. Zacchei, and A. Zonca. Planck intermediate results.
I. Further validation of new Planck clusters with XMM-Newton. A&A,
543:A102, July 2012.

[289] E. S. Battistelli, G. Amico, A. Baù, L. Bergé, É. Bréelle, R. Charlassier,
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M. Bersanelli, R. Bhatia, J. J. Bock, A. Bonaldi, J. R. Bond, J. Borrill,
F. R. Bouchet, F. Boulanger, M. Bucher, C. Burigana, P. Cabella, C. M.
Cantalupo, J. F. Cardoso, A. Catalano, L. Cayón, A. Challinor, A. Cham-
ballu, L. Y. Chiang, P. R. Christensen, D. L. Clements, S. Colombi,
F. Couchot, A. Coulais, B. P. Crill, F. Cuttaia, L. Danese, R. D. Davies,
P. de Bernardis, G. de Gasperis, A. de Rosa, G. de Zotti, J. Delabrouille,
J. M. Delouis, F. X. Désert, C. Dickinson, Y. Doi, S. Donzelli, O. Doré,
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M. Linden-Vørnle, M. López-Caniego, P. M. Lubin, J. F. Maćıas-Pérez,
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M. Bersanelli, R. Bhatia, J. J. Bock, A. Bonaldi, J. R. Bond, J. Bor-
rill, F. R. Bouchet, F. Boulanger, M. Bucher, C. Burigana, P. Cabella,
J. F. Cardoso, A. Catalano, L. Cayón, A. Challinor, A. Chamballu,
L. Y. Chiang, C. Chiang, P. R. Christensen, D. L. Clements, S. Colombi,
F. Couchot, A. Coulais, B. P. Crill, F. Cuttaia, T. M. Dame, L. Danese,
R. D. Davies, R. J. Davis, P. de Bernardis, G. de Gasperis, A. de Rosa,
G. de Zotti, J. Delabrouille, J. M. Delouis, F. X. Désert, C. Dickin-
son, K. Dobashi, S. Donzelli, O. Doré, U. Dörl, M. Douspis, X. Dupac,
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U. Dörl, M. Douspis, X. Dupac, G. Efstathiou, T. A. Enßlin, H. K. Erik-
sen, F. Finelli, O. Forni, P. Fosalba, M. Frailis, E. Franceschi, S. Galeotta,
K. Ganga, M. Giard, G. Giardino, Y. Giraud-Héraud, J. González-Nuevo,
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Lockman, M. López-Caniego, P. M. Lubin, J. F. Maćıas-Pérez, C. J. Mac-
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tini, M. Piat, D. Pinheiro Gonçalves, S. Plaszczynski, E. Pointecouteau,
G. Polenta, N. Ponthieu, T. Poutanen, G. Prézeau, S. Prunet, J. L. Puget,
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S. Donzelli, O. Doré, U. Dörl, M. Douspis, X. Dupac, G. Efstathiou, T. A.
Enßlin, F. Finelli, O. Forni, M. Frailis, E. Franceschi, Y. Fukui, S. Gale-
otta, K. Ganga, M. Giard, G. Giardino, Y. Giraud-Héraud, J. González-
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Górski, S. Gratton, A. Gregorio, A. Gruppuso, F. K. Hansen, D. Harri-
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Versillé, D. Herranz, S. R. Hildebrandt, E. Hivon, M. Hobson, W. A.
Holmes, W. Hovest, R. J. Hoyland, K. M. Huffenberger, A. H. Jaffe,
M. Juvela, E. Keihänen, R. Keskitalo, T. S. Kisner, R. Kneissl, L. Knox,
H. Kurki-Suonio, G. Lagache, A. Lähteenmäki, A. Lasenby, R. J. Lau-
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S. Matarrese, F. Matthai, P. Mazzotta, A. Melchiorri, J. B. Melin,
L. Mendes, A. Mennella, S. Mitra, M. A. Miville-Deschênes, A. Moneti,
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Górski, S. Gratton, M. Griffin, G. Guyot, J. Haissinski, D. Harrison,
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M. Bersanelli, P. Bhandari, R. Bhatia, J. J. Bock, A. Bonaldi, J. R.
Bond, J. Borders, J. Borrill, F. R. Bouchet, B. Bowman, T. Bradshaw,
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J. Ch. Hamilton, V. Haynes, J. Kaplan, A. Korotkov, J. Landé, B. Maf-
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L. A. Montier, L. Morgan, F. Motte, J. C. Mottram, T. G. Müller, P. Na-
toli, J. Neves, L. Olmi, R. Paladini, D. Paradis, H. Parsons, N. Peretto,
M. Pestalozzi, S. Pezzuto, F. Piacentini, L. Piazzo, D. Polychroni, M. Po-
marès, C. C. Popescu, W. T. Reach, I. Ristorcelli, J. F. Robitaille,
T. Robitaille, J. A. Rodón, A. Roy, P. Royer, D. Russeil, P. Saraceno,
M. Sauvage, P. Schilke, E. Schisano, N. Schneider, F. Schuller, B. Schulz,
B. Sibthorpe, H. A. Smith, M. D. Smith, L. Spinoglio, D. Stamatellos,
F. Strafella, G. S. Stringfellow, E. Sturm, R. Taylor, M. A. Thomp-
son, A. Traficante, R. J. Tuffs, G. Umana, L. Valenziano, R. Vavrek,
M. Veneziani, S. Viti, C. Waelkens, D. Ward-Thompson, G. White, L. A.
Wilcock, F. Wyrowski, H. W. Yorke, and Q. Zhang. Clouds, filaments,
and protostars: The Herschel Hi-GAL Milky Way. A&A, 518:L100, July
2010.

[338] M. Veneziani, P. A. R. Ade, J. J. Bock, A. Boscaleri, B. P. Crill, P. de
Bernardis, G. De Gasperis, A. de Oliveira-Costa, G. De Troia, G. Di
Stefano, K. M. Ganga, W. C. Jones, T. S. Kisner, A. E. Lange, C. J.
MacTavish, S. Masi, P. D. Mauskopf, T. E. Montroy, P. Natoli, C. B.
Netterfield, E. Pascale, F. Piacentini, D. Pietrobon, G. Polenta, S. Ric-
ciardi, G. Romeo, and J. E. Ruhl. Properties of Galactic Cirrus Clouds
Observed by BOOMERANG. ApJ, 713(2):959–969, April 2010.

[339] S. Molinari, B. Swinyard, J. Bally, M. Barlow, J. P. Bernard, P. Martin,
T. Moore, A. Noriega-Crespo, R. Plume, L. Testi, A. Zavagno, A. Abergel,
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moulin, X. Dupac, Ph. Filliatre, P. Fosalba, F. Gannaway, B. Gautier,
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R. Gispert, J. Grain, L. Guglielmi, J. Ch. Hamilton, S. Hanany, S. Henrot-
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