
SCIEN
TIFIC PRIO

RITIES
•

CM
B polarization

/ B-m
odes

•
High sensitivity

•
M

apping speed: m
ultiplication

of detectors &
 telescopes(SO

, S4)
•

M
assive cryogenics-m

inim
ization

of radiative loads
•

Atm
ospheric

rem
ovaltechniques (Q

U
BIC, STRIP, Polarbear, BICEP/KECK ARRAY)-

space-based
m

easurem
ents(SW

IPE, LiteBIRD)
•

High accuracy
•

Calibration
procedures

and specialized
hardw

are
•

Polarization
m

odulators, Polarization
purity, Cryom

echanism
s.

•
Foregroundsrem

ovalcapabilities
•

Carefulstudy and m
itigation

of system
atic

effects–
space-based

(LiteBIRD)

•
CM

B spectrum
•

Isotropic
(spectraldistortions)

•
U

ltra-high accuracy
spectroscopy

(CO
SM

O
)

•
Reference standards

•
Space-based

m
issions (BISO

U, PIXIE)
•

Anisotropic(SZ in clusters and in the LSS)
•

Large telescopes. Cold/dry sites(ACT, SPT, N
IKA, M

U
STAN

G, M
ISTRAL)

•
Im

aging spectroscopy
•

Ground-based
&

 Balloon borne
im

aging spectrom
eters(O

LIM
PO, KISS, 

CO
N

CERTO
)

•
Satellite-based

im
aging spectrom

eters(M
illim

etron)

•
CM

B statistics
•

Gaussianity
•

Photon
statistics

•Scientific Priorities
•State of the art of the 

Italian
scientific

com
m

unity
•Actions to be im

plem
ented

red: large 
experim

ents
Experim

entalActivities 
and Instrum

entation
Developm

ents
for the CM

B



State of the art in Italy
: Enabling

Instrum
entation

•
RF test facilities (U

niM
I, IN

AF/Bo, U
niM

IB, Sapienza) 
•

High polarization-purity
antennasand O

M
Ts(U

niM
I, CN

R-IEIIT) 
•

Polarization
m

odulator cryogenic
m

echanism
s(Sapienza)

•
M

ultim
ode

TES bolom
eters(IN

FN
-Ge

+ Sapienza)
•

TES readout, cryogenic
electronics(IN

FN
-Pi, IN

FN
-Ge)

•
Kinetic

Inductance
Detectors (Sapienza + CN

R-IFN
) for space

&
 ground

•
Large throughput im

aging spectrom
eters(Sapienza)

•
Reference loads(IN

AF-Bo, U
niM

I, U
niM

IB, Sapienza)
•

KIDsreadout(Sapienza, U
niM

IB)
•

Cryogenic
telescopes&

 O
ptical system

s (Sapienza,U
niM

I, IN
AF/BO

)
•

Ground segm
ents(ASI/SSDC, IN

AF/O
A-TS)



State of the art in Italy: 
Funded

Experim
ents

•
O
LIM

PO
–

a balloon-borne
2.6 m

 telescope, for 
precision, unbiased

spectroscopic
m

easurem
ents

of the SZ in clusters. 2018 flight: first validation
of KID arrays in nearspace

(M
asi &

 JCAP 2019). 

•
LSPE-STRIP

–
ground-based

(Tenerife) CM
B 

polarization
&

 low
-frequency polarized

foregrounds
(Piacentini &

 JCAP 2020 to be subm
itted)

•
LSPE-SW

IPE
–

balloon-borne
CM

B polarization
&

 
high-frequency polarized

foregrounds. Validation
of m

ulti-m
ode TES arrays in space

(Piacentini &
 JCAP 

2020 to be subm
itted)

•
Q
U
BIC

–
ground based

(Argentinean
Andes) CM

B 
polarization

–
validation

of bolom
etric

interferom
etry

(M
ennella &

 U
niverse

2019)

•
CO

SM
O
–

Ground based
(Dom

e-C, Antarctica) 
m

easurem
entof the absolute

brightnessof the 
CM

B. Validation
of atm

ospheric
rem

oval
perform

ance, in view
of a future balloon-borne

experim
ent(CO

SM
O

-Balloon ? BISO
U

 ?).  
•
M
ISTRAL

–
a W

-band KID cam
era (400 pixels) for 

SRT (facility instrum
ent–

PO
N

-IN
AF. Survey of  

Extragalactic
sources &

 SZ)



State of the art in Italy
: 

LiteBIRD
•

A large fraction
of the Italian

CM
B com

m
unity 

involved. Support from
 ASI &

 IN
FN

•
SignificantPresence

in the Interim
 Governance 

Board and W
orking

Groups
•

To date, w
orking

hard to provide
•

Expertise in theory and data analysis
•

Ground Segm
ent

•
Cryogenic

m
echanism

for M
HFT PM

U
 

•
Calibration

facility for the HW
Ps

(com
ponent-level)

•
Cold-stop design and m

anufacture
•

Absorbersdesign and m
anufacture

•
RF testsof M

FT and HFT (subsystem
and 

system
 levels)

•
W

arm
electronics(SQ

U
ID control) for the 

detector readoutchains

Full Success ：
dr< 1 x 10

-3 (for r=0)
2
≤
l≤

200

Statistical 
uncertainty 
<0.00057

System
atic 

uncertainty
<0.00057

M
argin

0.00057



Actions to be im
plem

ented
for Experim

entalCM
B

•
Support to instrum

entation
developers : tw

o
m

ain
issues

•
Funds for laboratory

activites
•

Recruitm
ent barrierfor instrum

entation
specialists(FIS/05-02C1 includeseverybody, 

from
 theoriststo data analysisspecialiststo instrum

entation
scientists.)

•
Support for ground-based

activities : no national agency specifically
com

m
itted

–
w

eaknessin the European
com

m
unity

•
Flight support for italian

balloon-borne
experim

ents: no national service, 
international providers expensive.

•
Balance betw

een
Italian

contributions
to international effortsand Italian

flagship
experim

ents


