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astronomia (SRT-Medicina- SKA SKA mole di dati per la
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- Allargare la base di utilizzo anche alla comunita non radio

- Massimizzare il ritorno scientifico e promuovere ed implementare la fruibilita nazionale ed
internazionale delle facilities coinvolte nei diversi fronti di azione

- Ogni fronte di azione ha tipicamente 2 aspetti che devono essere ben bilanciati: sviluppo e
funzionamento di quello gia’ esistente

- Ogni fronte di azione deve cercare di armonizzare gli sforzi della componente scientifica e di quella
tecnologica.

Napoli 2-5 Maggio 2023




SKA Rt & STILES

BN ™ (ELTand SKA)
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ltaly participates in SKA with

technological activities
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* Low-Frequency Array
(Receiver chain technology made in Italy)

* Software: Observation Management and
Control Software development (OMC)

* Advanced Instrumentation Program on
Phased Array Feed (PAF)

* Involvement in the development of the
SKA Regional Center

VLBI . . . g
Transionts Maximal scientific return
Solar Physics in the exploitation of

Pulsars
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Magnetism
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Extragalactic Continuum

astronomers involved
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coordination roles.
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SKA Precursors and Pathfinders SKA (LOFAR)

The largest (collecting area and data flow) low-frequency interferometer currently available.
Low-Band Antennas 10-90 MHz

A k™

CORE — 24 Stations arcmin resolution

REMOTE NL — 14 Stations; 10-100 Km baselines
5-10 arcsec resolution

INTERNATIONAL — 13 stations; 100 — 1000 Km baseline
sub-arcsec resolution




SKA Precursors and Pathfinders SKA (LOFAR)

LOFAR Station (2024)
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Croce del Nord
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* Scientific Involvement

B/l (Key Science Projects,

' & guarantee time 30h per semester)
* Tecnhological participation in the
Wit W& development of an upgrade of

Magnetism L. W - 4 LOFAR (LOFAR stations v2.0)

* Software development:
Telescope Manager Specification
System (TMSS); Monitoring and
Control (M&C) subsystem for

‘ LOFAR v2.0 Station

Pulsars * LOFAR data reduction

: Epoch of Reionization |nfrastructu re




SKA Precursors and Pathfinders SKA (MeerKAT +)

MeerKAT Operated by SARAO
64, 13.5m dishes, over 7.7 km

L Band 900-1670 MHz
UHF 580-1015 MHz
S Band 1750-3500 MHz

L-Band sensitivity
Continuum 12 pJy (1 hr)
Line 184 yJy
(1 hr, 209 kHz channel)

MeerKAT + Collaboration between:
* South African Radio Observatory (SARAOQO)
* Max-Planck Gesellschaft (MPG) organisation in Germany
* INAF, ltaly (formally member of the project since December 2020)

MeerKAT+ will extend the MeerKAT instrument by adding up to 16 SKA-format dishes to
the current 64 element array.

Italy participates in MeerKAT+ with technological projects
(software for the local monitoring and control of the dished and the design of the
new correlator for MeerKAT+) and will take part in the scientific exploitation of the MeerKAT +
instrument. In addition will contribute to the technological upgrade of MeerKAT with new
receivers at high frequencies. : STILES
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ALMA Italian ALMA Regional Center

Joint ALMA Observatory:

-

Europe (ESO): 33.75%
North America (NRAO): 33.75%
East Asia (NAQJ): 22.5%

. [ma@s]  chile: 10%
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I -1 200 of the European ALMA Regional
5 60 1 & Centre (ARC), which is one of the
c = seven nodes that constitute the
2 sl European network. The network
i di Provides the interface between
i . ALMA and the European science
20 | Submitted Italian-led proposals (left axis) ! community. It supports users mainly
Unique Italian PI's (left axis) 4 in the areas of:
| Unique Italian Co-I's (right axis) . /' - Proposal preparation and submission
o-—————————0 - Observation preparation
G ik gycle 1 - Data reduction and analysis
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Radiotelescopi sul territorio

| SRT__| Medicina | _Noto _

Inauguration 2013 1983 1988
date
Design Gregorian Cassegrain Cassegrain
antenna antenna antenna
Frequency 0.3-26.5 1-26.5 0.3 - 86
range [GHz]
Active Yes In progress Yes
f
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Nazionale

~ diRipresa (Croce del Nord)
e Resilienza . .
weeomymmsmemoe s Germano Bianchi

I

i éN * INAF
UNIONE EUROPEA
ropeo . //u.miﬂ 1o dbell  Kloesione,
opeadi Sviluppo Regionale Al Wivesaids o didble . Hbeorea

= SRT
{ Antenna 64m

CTA+
(Medicina e Noto)
Massimo Cappi

Noto
Antenma 32m



Enhancement of the Sardinia Radio Telescope for the study
of the Universe at high radio frequencies

PON B O ow

Call for proposals for grants aimed to enhance
research infrastructures

Ministero dell’lstruzione dell’Universita e della Ricerca
Dipartimento per la Formazione Superiore e per la Ricerca
Direzione Generale per il coordinamento, la promozione e la valorizzazione della ricerca
PON Ricerca e Innovazione 2014-2020
(CCl: 20141T16M20P005)
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Upgrade of the laboratories to allow the
maintenance of the new instruments. INAF must
guarantee that the effects of the enhancement
will be mantained for at least 10 years.

Upgrade at high frequencies of the Medicina and Noto
antennas that operate, along with the SRT, within the
Very Long Baseline Interferometry network.

C Headquarters (Selargius




UNIONE EUROPEA

Aeristiore ot Fitsevsiomme
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ISTITUTO NAZIONALE
DI ASTROFISICA
M STITUTE

Amministrazione

Molinari Emilio |
Schirru M. Renata

AMMINISTRAZIONE
(OA - Cagliari)
Molinari Emilio - Direttore

Schirru M. Renata — Responsabile amministrativa

SEGRETERIA

(OA- Cagliari)

Crimi Daniela

‘ Mascia Adina
Pili Claudio

CONTABILITA
(OA- Cagliari)
Corso Anna
Mascia Adina
Stera Annarella

RENDICONTAZIONE
Mascia Adina
(OA ~ Cagliari)

Pulvirenti Teresa
(OA - Catania)

SUPPORTO GESTIONE APPALTI
{OA - Cagliari)
Caria Teresa
Coiana Tiziana
Palmas Stefano
Porceddu Ignazio
Zorcolo Fabrizio

UFFICIO TECNICO
(OA - Cagliari)
Caria Teresa
Palmas stefano

SICUREZZA
(OA - Cagliari)
Gian Luigi Deiana
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Fondo Europeo di Sviluppo Regionale At Fhniveriitis o cdodbe  Fheoioe :E.Il"ij\. HEIC']E
MIUR
I
| |
AMMINISTRAZIONE COORDINATORE
{OA - Cagliari) SCIENTIFICO

Govoni Federica
{OA - Cagliari)

PROJECT MANAGER
Fierro Davide

SYSTEM ENGINEER
Interim Fierro Davide

! (INAF centrale) (INAF centrale)}
! MANAGEMENT
SYSTEM AIV ENGINEER ASSISTANT
Orlati Andrea Letizia Caito
{IRA) (OAR)
PROJECT OFFICE
|
i I 1 | 1 | | | |
OR1 OR2 OR3 OR4 OR5 OR6 OR7 OR8 OR9
Navarrini Orfei Murgia Bolli Poppi Comoretto Orlati Possenti Pisanu
Alessandro Alessandro Matteo Pietro Sergio Giovanni Andrea Andrea Tonino
(OA- (IRA) (OA - {OA- (OA - (OA - {IRA) (OA- {OA -
Cagliari) Cagliari} Arcetri) Cagliari) Arcetri) Cagliari) Cagliari)

TEAM di Progetto per ogni O.R.
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Apex Equipment Room

P-band

L-band

Gregorian
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Receiver Room

BWG Room

Elevation
Equipment Room

reorian Positioner K=band

C-band

CURRENT RECEIVERS

UNDER CONSTRUCTION
PON PROJECT

Alidade Equipment Room

RECEIVERS FOR RADIO ASTRONOMY:

CURRENT STATUS AND FUTURE DEVELOPMENTS
AT THE ITALIAN RADIO TELESCOPES

P. Bolli, M. Beltran, M. Burgay, P. Marongiu, T. Pisanu,
C.Contavalle, A.Orfel, C. Stanghellini, G. Zacchiroli, A. Zanichelli

Bolli et al. 2017

Tri-band K/Q/W

VLBI (SRT, Medicina, Noto)
18-26, 35-50, 86-116 GHz

Millimeter
Camera
80-116 GHz

P-band L-band
305-425 MHz 1.3-1.8 GHz

C-band

5.7-7.7 GHz 18-26.5 GHz

K-band multibeam

Frequency

S-band
3.0-4.5 GHz

Clow-band
4.2-5.6 GHz

Q-band
multibeam
33-50 GHz

W-band
multibeam
75-116 GHz
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— Apex Equipment Room

Primary Focus Positioner

3 i

LABORATORIES

0
Gregorian
Receiver Room

BWG Room

Elevation
Equipment Room

Budget distribution:
53% to new receivers (O.R. 1-4)

20% to backend & HPC (O.R. 6,8)

20% to metrology and infrastructure (O.R.
7% to new laboratories (WP 9)

BACKENDS

DATA ARCHIVE & HPC




Millimeter
Camera

Tri-band




O.R.1- Multi-beam cryogenic receiver (CARUSO) in W Band for SRT

Supply - UK Research and Innovation (UKRI) - of a cryogenic receiver operating in the 75-
116 GHz frequency band and composed of 16 doble circular polarization beams. This receiver

is fundamental for the detection of complex organic molecules through polarimetric studies of
galactic and extragalactic sources




O.R.2- Multi-beam cryogenic receive in Q Band for SRT

Development of a cryogenic receiver operating in the 33-50 GHz frequency band and composed of
19 double circular polarization beams. This receiver is ideal for surveying large areas of the sky in
radio continuum emission and in broadband spectro-polarimetry. Receiver fully designed and
developed at INAF




O.R.3- Millimeter Camera (MISTRAL) for SRT

Supply - Universita La Sapienza Roma (ltaly) - of a millimeter chamber operating in the 80-

116 GHz frequency band composed of an array of about 408 independent detectors (pixels) that
simultaneously sample a wide field of view. This will be suitable for the observation of extensive
and diffused emission with low surface brightness.




0O.R.4- Simultaneous Tri-band (K,Q,W-bands) receiving system for the
three INAF radio telescopes (SRT, Medicina, Noto)

Supply - Korea Astronomy and Space Science Institute (KASI) - of three compact and
simultaneous three-band microwave-receiving systems for the three Italian radio telescopes.




Objettive Realizativo

Descrizione

Finanziomento
(Eura]

0.R.1 - Ricavilan

Fornitura di un ricevitore aleroding cRogenico oparania

crioganico mull-baam in nella banda di frequerza 75-116 GHz, composto da 2.850.000
Ea.l"lld-a Wﬂer SRT _ahdnemgfmﬂ
0O.R.2 - Ricevilore Sviluppo di un ricevitare a micraonde criagenico opearanta
crioganice multi-baam in nella banda di frequenza 33-50 GHz, composio da 18 1.035.000
Banda @ per SET faad.
0O.B.3 - Camara Farnitura di una camera millimetrica oparania 2700
millimetrica per SRT nella banda di frequenza 80-116 GHz | composta da un  2./00.000

array di circa 300 nvalalori indipandant.
O.R. 4 - Sistemaricevente  Farnitura di fre ricevitod a microonde crhogenici e compatti
a microonda compatioa (par SRT, Medicina & MNoto), composti da tre distinle 5 50 noo
simultanao atre-bande par  cqjane  riceventi  funzionanti  simulaneamente  alle =~
i tre radiotelescopi Haliani  fraquenze 18-26 GHz, 35-50 GHz e B6-116 GHz.

Fornitura di un sistema metralogico per ['oltimizzaziona
Eﬁ?}:@fﬁ:ﬂn’;fsﬁT del puntameanto e del guadagno d'antenna di SRET a tutle 2.300.000

ke elavazioni fino a 116 GHz.

Acquisizione  di un sislema  di backends con

un‘architettura  digitale riconfigurabile  in  grado  di
O.R.6 - Backends per SRT processare il sagnale per osservazioni  spetlo- 1.555.000

poladmetriche su una larga banda di frequenza ed in

madalita mulli-baam.

Fornitura delle interffacce elattroniche @ meccanicha per
f:i:';&;“:;ﬂ;‘ﬂ: o  [lintegraziona dei nuovi ricevilori, backends e sistema di
maccaniche per malrokagia che andranno a polenziare SRT. Tale fomilura 5 40 goo
fintagrazions dei nuowi dovra essers integrata in un sistama che pemetiera al
sistarmi radiotalescopio nel suo insiema di operare alle alle

frequenze, oltimizzando la fraquency agility.

Forniture, installazione e awvio delle nsarse  High
g;‘glégmi‘f:ﬂ;m'd' Parormance Computing, in paricolare o storage e il 400,000
raccolta ad uso datl SRT calcalo massivo, necassaria per I'archiviazione a I'analisi

dei dati ottenuti con SRT.

Fornitura di strumentaziona & apparecchiature per ko
Eg‘;;}:ﬂﬂﬂaﬁﬁ:ﬁg? sviluppo di tacnalogie a micraondea cha 1,345 000
tecnologie a microonda dovranno integrare ke capacith dei laboratri e delle

) officing a sarvizio di SRT.
18.683.000

Totale

Budget (Euro)

@ =9 Millions of Euro (ltaly)

 2-4 Millions of Euro (South Korea; UK)

@ 300.000 - 600.000 Euro (USA; Hong Kong)
@ 200.000 - 300.000 Euro (Sweden)

@ <200.000 Euro (Denmark)

Budget of the 9 Work Packages (O.R.)

3500000

3000000

2500000

2000000

1500000

1000000 |~

500000

> = A ] = =

O ’ - = %
O.R10.R20.R30.R4 0.R50.R60.R7

Work Packages

O.R.80.R9




Italian ALMA Regional Center

Joint ALMA Observatory:
f;:-:?"‘ -
Y E“.

Europe (ESO): 33.75%

L North America (NRAO): 33.75%
4 East Asia (NAOJ): 22.5%

b 4 Chile: 10%

I

‘ , European ARC nodes
B

In Europe: E ¥

A network of 7 ARC-nodes and o

1 Centre of Expertise, coordinated B =
> by the central node at ESO. i PP

Medicina 5
Croce del Nord

. Antenna 32m

Thank You!!!

LOFAR Station (2024)
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W SkA Partners - includes Mermbers of the SKA Organisation, precursor to the SKAG -, current SHAD Member States*,
and SKAQ Observers (as of January 2022}
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N African Partner Countries
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MeerKAT+
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