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INAF participation to SKA
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The SKAO - Milestones

»| December 2011: Establishment of SKA
Organization (Italy founding member)

Rome, January 2016

» October 2015: Negotiations start for
establishment of an IGO (under Italy
coordination)

» 24 May 2018: Italy first country
initialling the I1GO convention

» 12 March 2019: IGO signing ceremony
- Rome

» 2019 - MAECI funds the SKA

LT

» 5 February 2020: Italy second country
ratifying the IGO convention

15 January 2021: SKA Observatory

enters into force (Italy among 6
founding members)

» 01 July 2021: SKAO Construction
begins (Italy gets first contracts]
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The SKAQ: ltalian Involvement

3 main lines of actions:

€ technology: promoate ltalian design / maximise industrial return
€ science: create the conditions for Italy-led SKA Surveys

€ data: build the necessary expertise in data handling & analysis
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SKA-IT: Design Leaderships

Pre-construction dates
2013 2015-2016 2016 2018-2019 DECEMBER EARLY 2020 MID 2020
DESIGN ELEMENT SYSTEM ELEMENT crTicaL 2019 INDEPENDENT OPERATIONS
CONSORTIA PRELIMINARY PRELIMINARY DESIGNREVIEWS sysTEM CRITICAL  COST REVIEW REVIEWS
FORMED DESIGN REVIEWS DESIGN REVIEW The proposed DESIGN REVIEW An independent Independent
Consortia Consortiapresented  External experts design for each An independent review by consulting reviews of both the
commenced detailed proposals assessed the SKA's element was panel of external firm Arup concluded  array operations
design of telescope  for assessment system design, assessed against reviewers endorsed  that the schedule and the business-
elements. by an expert ensuring it was the project’s the SKA's overall and approach to enabling functions
panel from the mature enough toughengineering  design, including construction follows  were successfully
SKA and external to enable the requirements. how all parts of logic and evidences  concluded in the
organisations. start of detailed the SKA will work good practice first half of 2020.
design work. and interact with across both SKA-
one another. Low and SKA-Mid.

. . . . . . SKA design consortia
Italian technological leaderships established in pre-construction
O ADVANCED

phase through EU-funded programmes (2005- 2012) and the Design Assembly, Integration | Infrastructure Australia | INSTRUMENTATION

and Verification Low-Frequency Wideband Single

Consortia (2013-2020) B — Amerture Array Pixel Feeds

Processor Signal and Data Mid-Frequency
Dish ansoort Aperture Array

Infrastructure
South Africa

Design of antennas, receivers & signal acquisition chain for SKA-Low
Observatory Monitoring and Control (OMC) Software for SKA-Mid
Development of software for pulsar search and timing

Development of phased array feed (PAF) receivers
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SKA-LOW Prototype station
Antenna design SKALA 4. 1AL
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SKA-Low Receiver chain: Made in ltaly

[ Tile Processing module, TPM ]

ADC

S19)|1} |es30ads
Suiwiojweag
3L
Sulwiojweaq
uoijels ued

Antenna
structure

Antenna Processing Facility
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SKA-Low: Signal processing subsystem (SPS) HW

* digital processing system
* digitise, correlate and combine
signals from SKA-Low antennas
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« Convert analogue optical to electrical signals -

+ Amplify and bandpass filter ready for digitisation;

« Digitise at 800MS/s and pass to digital processing; -
» Manage the clock distribution and the memory storage; * ’
» Digitally process;

» Packetize Data for 100 Gbit/sec data processing;

Courtesy J. Monari » Control and monitoring functionality
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SKALA4.1AL Antenna

SKALA4 is an optimized version of the SKALA series

Selected in 2017 for spectral smoothness and frequency
response

SIRIO: production of the first 78,000 SKALA4.1AL antennas

MEDICINAS
(ONOMICAL
STATION

(2 1 Open et
s/ Antennas and Propagation

Received 24 April 2020; revised 23 May 2020; accepted 25 May 2020. Date of publication 3 June 2020; date of current version 17 June 2020.

Digital Object Identifier

10.1109/0IAP2020.2999109

Test-Driven Design of an Active Dual-Polarized
Log-Periodic Antenna for the Square Kilometre Array

PIETRO BOLLI® 1 LORENZO MEZZADRELLI?, JADER MONARI™ 73, FEDERICO PERINI”3,
ALBERTO TIBALDI'4 s (Member, IEEE), GIUSEPPE VIRONE % (Member, IEEE), MIRKO BEHCIGLIS
LORENZO CIORBA /45 , PAOLA DI NINNI', MARIA GRAZIA LABATE’, VITTORIO GIUSEPPE LOI?,
ANDREA MATTANA"):‘, FABIO PAONESSA 'S (Member, IEEE), SIMONE RUSTICELLI'3,

(7)
Boom tubes

(4) Wire—=*

elements =

(6)
Plastic foot

AND MARCO SCHIAFFINO?®
" Astrophysical Observatory of Florence, INAF, 50125 Florence, ltaly
2p of Research and Dy Sirio Antenne, 46049 Volta Mantovana, ltaly
3nstitute of Radioastronomy, INAF, 40129 Bologna, ltaly
4D of and di Torino, 10129 Turin, Italy
Sinstitute of Electronics, Compulev and Telecommunication Engineering, CNR, 10129 Turin, Italy
6Department of C ia dei Sistemi, 56121 Pisa, Italy

7Department of Project Engineering, Square Kilometre Array Organization, Lower Withington SK11 9FT, UK. 4. ~ (8) Central foot
CORRESPONDING AUTHOR: P. BOI C -mail: pbolli @ arcetri.inal.it)

Dual-polarized LPDA.

20 dipoles: 19 triangular-tooth plus 1 bow-tie at the bottom of the antenna. S [
Solid dipoles on the high-frequency elements and wire dipoles on the low-frequency ones. o ,$°a*‘f;,',ggb'es @
ssem!

Coaxial cables
extensions

1-degree tilted boom.

Aluminium-made.

Electrical connection of the antenna to the ground plane.

Courtesy J. Monari

Antenna matched to a single-ended 50-ohm LNA| $) S I n I o
LNA encapsulated in the top-cap of the antenna and connected to a coaxial cable embedded in —antenne
the antenna booms.
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SKA-IT: SKAO Construction Contracts

Pre-construction dates

2013 2015-2016 2016 2018-2019 DECEMBER EARLY 2020
DESIGN ELEMENT SYSTEM ELEMENT crTicaL 2019 INDEPENDENT
CONSORTIA PRELIMINARY PRELIMINARY DESIGN REVIEWS gysTEM CRITICAL  COST REVIEW
FORMED DESIGN REVIEWS DESIGN REVIEW The proposed DESIGN REVIEW An independent
Consortia Consortiapresented  External experts design for each An independent review by consulting
commenced detailed proposals assessed the SKA's element was panel of external firm Arup concluded

design of telescope for assessment

elements.

system design, reviewers endorsed that the schedule
the SKA's overall
design, including
how all parts of

the SKA will work

and interact with

assessed against
the project’s
tough engineering
requirements.

by an expert
panel from the
SKA and external

ensuring it was
mature enough
to enable the

and approach to
construction follows
logic and evidences
good practice
across both SKA-
Low and SKA-Mid.

start of detailed
design work.

organisations.

one another.

MID 2020

OPERATIONS
REVIEWS
Independent
reviews of both the

array operations
and the business-
enabling functions
were successfully
concluded in the
first half of 2020.

Italian technological leaderships established in pre-construction
phase through EU-funded Design Consortia (201 3-2020])

Industrial Return well above the guaranteed threshold of 42 MEu

SKA design consortia

COMPONENTS

Assembly, Integration
and Verification

Central Signal
Processor

Infrastructure Australia

Low-Frequency
Aperture Array
Signal and Data
Dish ansport
Infrastructure

South Africa

1) SIRIO Antenne: production of the first 78,000 SKALA4.1AL antennas
2) Elemaster Group: Signal Processing Sub-system (SPS) for SKA-Low
3) SAM: manufacturing feed indexers for first 64 SKA-Mid dishes

4) INAF: Observation Management and Control (OMC) SW

SKA-Low station Management and Integration Contract (PSSC)

SKA-LOW Prototype station
Antenna design SKALA 4. 1AL

N
N

ADVANCED
INSTRUMENTATION

Wideband Single
Pixel Feeds
Mid-Frequency
Aperture Array
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OMC: Observatory Management & Control System

Elisabetta Matteo Di

CMatteq Giani, Carlo, Vzll(te)gtrltri]a Mgs;srggtlci

anzari, ’

Sl CREAM SYSTEM CREAM SM Management

Gianluca

Tl Carlo Baffa,

ki \ CREAM PO

Stefano

Di Frischia

CREAM

T. Pulvirenti
Contract
Management

Courtesy M. Dolci
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SKA-IT: Preparing for SKA leaderships

Several initiatives to engage Italian Community and build a SKA-oriented leadership

» 2018: INAF joins the International LOFAR Telescope

See talks by
Gianfranco Brunetti
Francesco de Gasperin

» 2019: INAF establishes an Italian Roadmap towards the SKA
[weakness: no access to SKA-MID precursors]

Y

2020: INAF joins MeerKAT+ (from 64 to /8 antennas, 2x max. baseline]
2023-2025: PNRR (STILES): Band 5b Receivers for MeerKAT
64 antennas (10 Meu]

Y

See talks by
Grazia Umana
Maria Grazia Labate
Tiziana Venturi

An Italian Roadmap towards the SKA

observed
$ s Iar!]% e
4
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by
the Italian SKA Board

1. Prandoni, D. Fierro, G. Bernardi, G. Brunetti,
R. Cassano, G. Comoretto, M. Dolci, J. Monari,
A.Navarrini, A. Possenti, R. Smareglia,

C. Trigilio, G. Umana, T. Venturi

and

F. Govc

Release 1.0 - September 13th, 2019
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SKA-IT: Preparing for SKA leaderships

SKA Science Working Groups: 1950
» About 1950 members worldwide
» 14 SKA Science Working Groups
» 219 IT members (11.2%]) in all SWG

Solar, Heliospheric & lonospheric Physics
1 Our Galaxy
12

Gravitational Waves

14 Cradle of Life

Epoch of Reionizazion
19

High Energy Cosmic Particles
1 Pulsars & Gravity
18

Transients
11
Cosmology
44

Hl in galaxies
13

Magnetism
10

Extragalactic line (non-Hl) science
7 Continuum extra-galactic science

300,0

225,0

150,0

75,0

— Members IT/All (%) B Members IT

[u} tu}

2014 2017 2018 2020 2021 2022 2023 2025

(Updated 2025)

Rich and diverse ongoing scientific activities

24 November 2025
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SKA-IT: Preparing for SKA leaderships

Goal: maximal scientific return in the exploitation of SKA
» About 1950 members worldwide

14 SKA Science Waorking Groups

219 IT members (11.2%] in all SWG

5 IT chairs (+5 ex-chairs)

22 IT members with Coordination Roles in 11 SWG

M Coord. roles Bl Members IT

YV V VYV

0

13

19

Our Galaxy

Cradle of Life

Pulsars & Gravity

Transients

UPulsars & Gravity

UHI in galaxies

UContinuum extragalactic science
UExtragalactic (non-HI) lines e sk iyes
UMa gn etism I Extragalactic line (non-HI) science
UCosmology Megretsm

HI in galaxies

UEpoch of Reionization - Ergyc::r:Tv

L1Gravitational Waves N
DOUI" Galaxy I Gravitational Waves
UCradle of Life Vel

(Updated 2025)

Rich and diverse ongoing scientific activities

24 November 2025 The Fifth National WWorkshop on the SKA Project



SKA-IT: Preparing for SKA leaderships

Several initiatives to engage Italian Community and build a SKA-oriented leadership

» ltalian SKA White Book (2014): >80 IT co-authors

» SKA Science Book 2015 - 135 chapters: 41% with IT co-authors (56) - 15% with IT first authors (20
(15%)

ltalian SKA White Book

e o w ltaly
Canors: L Farett & 1. Prendond Chapter Proposals by Lead Author Affiliation & UK
On behel! of the SXA.RRely WG - Germany

53/152 W Australia

W China

W USA

W Netherlands

i South Africa

w France

W Spain

W Canada

i Japan

W New Zealand

W Sweden
India

W Portugal
Korea
Taiwan
Croatia

v ADVANCING
ASTROPHYSICS

with the SQUARE KILOMETRE ARRAY

VOLUME 1
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SKA-IT: Preparing for SKA leaderships

Several initiatives to engage Italian Community and build a SKA-oriented leadership

» ltalian SKA White Book (2014): >80 IT co-authors

» SKA Science Book 2015 - 135 chapters: 41% with IT co-authors (56) - 15% with IT first authors (20)

» SKA Science Book 2025 - 20% with IT first authors

First Authors

Switzerland

2.0%
Canada

2.4%

United States
5.9%

Ireland

0.5%

Australia
7.3%

Netherlands
2.4%

Germany

7.8%
Spain

2.4%
China

8.3%

France
4.4%

Transients

Advancing

Astrophysics

Italy 5.1%
20.5% Solar, heliospheri...

2.6%
Cosmic Dawn/Ep...
2.6%

Our Galaxy
15.4%

United Kingdom

1.7% Cradle of life
10.3%

India

10.2%
Japan Cosmology

4.4% ek

Extragalactic Con...

HI galaxy science
2.6%

Gravitational waves

VLBI
15.4%

Courtesy A. Bonaldi
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SKA-IT: Italian node of the SRC network

The SKA Regional Center network (SRCnet) will provide data access, data analysis, data archive, user support
interfaces (proposal preparation, data management, etc.)

SKA-Low SKA-Mid

2021: Italy joins SRC Network (/\> @\ ;
\Q/ \v)
INAF strongly involved in the The Italian node (so far built on ‘
SRCnet international previous generation HW)
activities with a total effort ﬁ passed the validation test on

of =10 FTEs October 2025

The next future (and INAF investments)

Yy

The new Computing HW installed at

Joint building of the international ‘
and the national team

Italian Node Team

See talk by
Andrea Possenti

it | SRC

SKAO Regional Centre Italy

INAF Tier-3
plus Marco
naw s Polo systems
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SKA-IT: Summary & Next steps

Strengths

*  Recognized leaderships in SKA technology (SKA Tier 1 and Tier 2 contracts]
* Recognized leadership in SKA science (SWG chairs/ coordination roles/ Piships Science Book chapters)
*  Plships and leadership roles in both SKA MID and SKA LOW precursors

*  Strong expertise in data analysis/ observations (radio interferometry) & computational research

Credits: SKAO

and data analysis)

Programme (>2030)

» Maintain / increase scientific visibility of IT community
» Foster engagement in early SKA observations

» Foster international Pl /KSP leaderships

» Foster formation of national KSP teams (both science

» Foster IT involvement in Observatory Development

Scientific timeline

*Calls will include available modes and capabilities

SV AA¥*

Calls* for Science
Verification ideas and PI
proposals come 6
months ahead of
SV/each cycle

Planning and call*
for first KSPs

e 2022

Cycle 0
Shared risk: PI and
DDT with attributes:

Joint SKA, coordinated
projects (limited), ToO

SV AA2 (limited)
2029
T 2031
& —
®
|

Cycle 2
Standard Ops: PI

Key Science Projects (KSPs)

= Large programs (>500 h 7) performed over multiple cycles
» Pl & leadership team from SKA-member countries; co-Is

from any country (latter may be limited)

Principal Investigator (Pl) Projects

= Small programs (<500 h ?) performed within a single cycle

Director-General's Discretionary Time

+ Time allocated by the D-G outside of the normal TAC

process

International time - fraction TBD

Pl-led
(~30-50%)
KSPs
(~50-70%)

Telescope Access

and DDT with
attributes: Joint SKA,
coordinated projects,
long term projects,
ToO

#2031 @) 2033
2033 2035
O——©)—©
2032
(22034
Shared (r:iysﬁ!illand DDT Cycle 3

Standard Ops:
KSP, PI and DDT
with attributes:
Joint SKA,
coordinated
projects, long
term projects, ToO

with attributes:
coordinated projects
(increased), ToO
(increased).
Standard Ops: PI and
DDT with attributes: Joint

Science driven, based on contribution level

Way forwards will be discussed on Friday...
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-Low Site

Visit to SKA
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