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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 IGO convention

12 March 2019: IGO signing
ceremony — Rome

2019 - MAECI funds the SKA

e

5 February 2020: Italy second
country ratifying the IGO convention

15 January 2021: SKA Observatory
enters into force (ltaly among 6
founding members)

4 February 2021: First SKAO
Council meeting / SKAO Opening
N
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Italian Contribution: Technology

Goal: Maximal return in terms of technology know-how and industrial contracts
> SKA Design Consortia (2013-2018) and Bridging phase (2019-2020)

Pre-construction dates
2013 2015-2016 2016 2018-2019 DECEMBER EARLY 2020 MID 2020
DESIGN ELEMENT SYSTEM ELEMENT CRITICAL 2019 INDEPENDENT OPERATIONS
CONSORTIA PRELIMINARY PRELIMINARY DESIGN REVIEWS SYSTEM CRITICAL  COST REVIEW REVIEWS
FORMED DESIGN REVIEWS DESIGN REVIEW The proposed DESIGN REVIEW An independent Independent
Consortia Consortia presented 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 tough engineering 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 Leaderships: componenTs

Assembly, Integration
> LFAA: antenna & receiver chain design - Tier 1/2 Contractor “C".‘::I":‘;’:‘a'l’"
[PI J. Monari] P;f:enor

» OMC: GUIs, TANGO framework services & LMC systems, Infrastructure

South A%

SKA Pulsar Search Engine & CSP pulsar processing prototypes
- Tier 2 Contractor [Pl M. Dolci]
> LMC@MeerKAT+ (based on LMC-Dish leadership) [PI C. Trigilio]

> AIP: PAF technology (integrated receivers and digital beam forming)
[Pl A. Navarrini]

SKA-LOW Prototype station
Antenna design SKALA 4.1AL
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Italian Contribution: Science

Goal: maximal scientific return in the exploitation of SKA
> ltalian SKA White Book (2014): >80 IT co-authors

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

Chapter Proposals by Lead Author Affiliation

: ADVANCING
ASTROPHYSICS

with the SQUARE KILOMETRE ARRAY

VOLUME 1

Braun et al. 2015
2 Volumes, 2000 pages
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Italian Contribution: Science

Goal: maximal scientific return in the exploitation of SKA

» 14 SKA Science Working Groups: 93 IT Members (9%) in 13 SWG - 6 Chairs - 19 IT with Coordination
Roles in 9 SWG - 15 INAF structures + 14 IT Universities (overall 7 FTE/yr 2021-2023)

M Members IT Il Coord. roles
Solar, Heliospheric & lonospheric Physics
VLBI i Our Galaxy 0 7,5 15 225 30
5% 8% .
Gravitational Waves g Cradle of Life
10% 8%
Solar, Heliospheric & lonospheric Physics _
Pulsars & Gravity
|
Epoch of Reionizazion OUFGalaxy,

8%

Cradle of Life
Transients
0,
7% Pulsars & Gravity
Transients
HI in galaxies Hl in galaxies

6% . .
Continuum extra-galactic science

Cosmology Extragalactic line (non-Hl) science

20%

Magnetism
Cosmology

Epoch of Reionizazion

Continuum extra-galactic science

12% Gravitational Waves

VLBI
High Energy Cosmic Particles

Magnetism Extragalactic line (non-Hl) science
10% 3%

Italian SWG Membership

Rich and diverse ongoing scientific activities (see scientific sessions)

Tha Thie N+~ \A/ leals A+l Cl
T LAY T ] =l

v =N
TUTTAT VVUTRSTTU UTT

04 October 2021 [4-8 October 2021] 5



SKA-Italy: Organization of UTG-II

INAF
Scientific Director
F. Zerbi
AlEE: Manag'emer?t Radio Astronomy
and System Engineering .
Division
[Ground-based] \ FGovor
D. Fierro \ :
v
SKA Italy Board I.Prandoni
Chair I. Prandoni
Deputy-Chair D. Fierro >
S. Camera SKA
M. Giroletti + 12 members:
2' '\|/r|1égséizr|1llneerra G. Bernardi M. Dolci R. Smareglia (ex-)Chairs Science SKA WGs
P Serra 9 G. Brunetti J.Monari C. Trigilio Coordinators SKA Design Consortia
V. Vacca R. Cassano A. Navarrini G. Umana Coordinators of Bridging Teams
’ G. Comoretto A. Possenti T. Venturi SKA-related Advisors
Head of ICT Office
Thc Tl"ni’d Natiu"'lal \v’\vlui’l\ohup ot Pi’ujcpt
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Role of SKA-Italy Board

& Advise INAF/Section-ll on SKA-related matters

> establish an Italian view to be played in the International SKA context

» propose coordinated actions to maximize return of Italy investment in
technology, science, industry

€ Roadmap Document (Sept. 2019)

|. SKA in Italy (overview)
ll. SWOT analysis

lll. Propose coordinated actions for the next-future in view of construction
and KSPs

3 lines of actions:

+ technology:
+ promote ltalian design / maximise industrial return
+ science:

+ create the conditions for Italy-led KSPs and Pl projects
+ data:

+ build the necessary expertise in SKA-specific data
handling & analysis

O™

An Italian Roadmap towards the SKA

”’0?2“,:' ‘ a%”a’ﬁ /
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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
the Head of the INAF-UTG-II Radioastronomy
F. Govoni

Release 1.0 - September 13th, 2019

> Until now support mostly focused on design / prototyping activities in view of construction
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SKA-Italy: Roadmap

[Sept. 2019 - Available at INAF UTG-Il web page]

- SWOT analysis = identify opportunities/critical areas/ strengths/threads

Helpful Harmful

& i %
3 .. i

=0

An Italian Roadmap towards the SKA

E S AL Recommend coordinated actions:
é >  Get prepared for SKA scientific exploitation / maximise -;:‘“ “}Zf’ XA
8 °"@'~” TTF* leading roles in future SKA KSPs N @}ea,,ml-ﬂ ,,,}9. # ‘@me"% )
PN LTINS
nnm-.:lRglm (“ é”d “”1/0', %" Q,Q i“\:??:{"}
/““u% <% % ” ’ i &%\
Actions based on Roadmap recommendations: \s;«“‘, 955',’{';.;:3 06.survevs %g% {{‘ /
‘}‘;‘Q/ @W""’“
&S ’f 2 f‘%’“‘“ 8~ %
» >2020 - INAF involved in MeerKAT+ (coord. by UTG-II SKA-MID e
precursors Advisor) \
[weakness: facilitate access to SKA-MID precursors] \a’(‘e‘ " i
10, G. Bernardi, G. Brunetti,
5, G. Comoretto, M. Dolci, J. Monari,
> >2021 - Development of Italian SKA Regional Center - Italy j i  lnar, e
SRCSC WGs (coord. by UTG-II HPC/Data Advisor) i
the Head of the INAF-UTG-II Radioastronomy
[opportunity: develop in house data handling/ F. Govoni
» >2021 - National Postdocs dedicated to SKA e —

[opportunity: build SKA generation]
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SKA-Italy Roadmap: Synergies

Goal: maximal scientific return in the exploitation of SKA

> Exploit synergies with other facilities: Italy strongly involved in next generation multi-wavelength facilities

Galaxy evolution

SKA
HI content over cosmic time
A billion galaxies in HI
Internal dynamics, growth of
magnetic fields

Euclid
Whole-sky galaxy survey
Photometry of a billion
galaxies and several million
spectra to z >2

NGC 6964: same scale

E-ELT
Census of Black holes
Spatial resolution = sphere of

E-ELT
Internal dynamics to z~4
stellar populations,
outflows, chemical
composition

The most distant galaxies

Euclid
Deep field
1000s at z>6,
several 10s at z>8

* When did the first galaxies form?

« Did they re-ionise the Universe? If so, when?

« Already many z > 7 candidates from deep
imaging “dropout” technique (e.g. HUDF)

Optical (stars)

|. Hook
SKA-Euclid
Synergies,
Oxford, 2013

E-ELT
spectra
redshifts and
characterisation

SKA
faint, high-z AGN

Telescopes
SKA Science o
9
x
]
= 1'® s B |58 £ < Q
dlZl2 | I 8l= 5|
Sun & Solar System
Our Galaxy
Cradle of Life
Pulsars & Gravity

Transients & Multi-Messenger

Galaxy formation and Evolution

Cosmic Magnetism

Cosmology

1 \A/ |
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Dec. (2000)

Euclid & SKA working together

Courtesy R. Scaramella .
! EUCLID will cover:
3 : e 1 wide survey ~ 15,000 sq degs
e 3 deep fields ~ 50 sqdegs

-
B
-

-

-
-
-
-
-~
-
-

......

. o SKA can see EUCLID:
DA e v large fraction of the wide
v survey 2 deep fields ~ 30 sq degs

RA. (2000)

RSD 2021a ECTile realization of a Euclid Wide Survey within the 17 Kdeg.? Rol : 14,853 deg.” over 6 years in 364 patches

3 tucha Wide Survey Region of interest (Rol) : 17 Kdeg.’ compliant with a 15 Xdeg * survey - ' @esa
T3 Best 2600 0e9.? (Dlack) and 1300 deg.” (white) SNR areas Der QAACHIC CAD  teckd Wide Survey chvenslogy (3.3deg. iyr)
]
Feard Yewrd  Tamrd Yesd Tasrd Yead age I Pt A Neieger

= £uchid Deep Fiekds (EDF, from north o south): 10410423 deg ?

» Coordinated observations / sharing of data
» Sharing of simulation / data analysis tools
» Scientific benefits form combined analysis (e.g cosmology)
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SKAO - Next Milestones

Key project milestones

SKA-Low | SKA-Mid
g 1ST JULY 1ST JULY
Start of construction (T0) 2021 2021
: AUGUST AUGUST
Earliest start of major contracts (C0) 2021 2021
Array Assembly 0.5 finish (AA0.5)
: FEBRUARY MARCH
SKA-Low = 6-station array
2024 2024
SKA-Mid = 4-dish array
Array Assembly 1 finish (AA1)
A FEBRUARY FEBRUARY
SKA-Low = 18-station array 2025 2025
SKA-Mid = 8-dish array
Array Assembly 2 finish (AA2)
. FEBRUARY DECEMBER
SKA-Low = 64-station array
2026 2025
SKA-Mid = 64-dish array, baselines mostly <20km sV
Call
S ! JANUARY SEPTEMBER
SKA-Low = 256-station array, including long baseli 2027 2026
SKA-Mid = 133-dish array, including long baseli
Array Assembly 4 finish (AA4)
NOVEMBER JUNE
SKA-Low = full Low array 2027 2027
SKA-Mid = full Mid array, including MeerKAT dishes
. 2 - JANUAR DECEMBER
Operations Readiness Review (ORR) 2028 2027
2 JuLy JuLy
End of construction 2029 2029

SKA-MID

* THE SKA'S MID-FREGUENCY TELESCOPE

“ AOBTRALA | 1 SOUTH AFRICA

FREGUENCY RANGE: FREGUENCY RANGE:

SKA-LOW

THE SKA'S LOW-FREQUENCY TELESCOPE

. WITH A GOAL OF 24 GHz

. 225 197 DISHES
ANTENNAS S 5’ @ {INCLUDING 64 MEERKAT DISHES)

i), MAXIMUM BASELINE: - ., (203 muovm sasene:

~B5km 7 T50km -

O Member States'and Observers

W African Partner Countries

o ambicie = E=EE N
O 4 P < — —
*

> Until now support mostly focused on design / prototyping activities in view of construction

> next 5-10 years are critical al to prepare for

SKAO science exPImtatlon

eleals
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Role of SKA-Italy Board

& Advise INAF/Section-ll on SKA-related matters

(o} sxa
> establish an Italian view to be played in the International SKA context = ‘
» propose coordinated actions to maximize return of Italy investment in
technology, science, industry An Italian Roadmap towards the SKA

€ Roadmap Document (Sept. 2019)

|. SKA in Italy (overview)
ll. SWOT analysis

lll. Propose coordinated actions for the next-future in view of construction
and KSPs

@ Scientific addendum (work-in progress)

Establish an Italian view to be played in the International SKA
context

Questionnaire (June 2021)
- Overview of Italian interests / needs

Third National SKA Workshop (4-8 October 2021)
Presentation of ongoing scientific projects: focus on
precursors/pathfinders, but also theoretical / synergies
Overview of ongoing data-center related activities
Discuss with the community at large a national route to SKAO scientific
exploitation
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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
the Head of the INAF-UTG-II Radioastronomy
F. Govoni

Release 1.0 - September 13th, 2019
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Questionnaire

June 2021: 241 Answers (43% of researchers in RSNs)

@ post-doc/BdS/AdR
@ ricercatore/tecnologo/astronomo

@ primo ricercatore/primo tecnologo/
astronomo associato

@ dirigente di ricerca/dirigente tecnologo/
astronomo ordinario

@ tecnico
@ associato (INAF)

@ Sede centrale (Roma)
@ Osservatorio di Torino
) Osservatorio di Brera
@ ASF Milano

@ Osservatorio di Padova
@ Osservatorio di Trieste
@ Osservatorio di Bologna

® RA
13V
Thc Thli’d Natiu"'lal \vAvIui’I\ahup o thc SKA Pi’ujcpt
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Questionnaire

June 2021: 241 Answers (43% of researchers in RSNs)

@ post-doc/BdS/AdR

Do you have dedicated resources for your SKA-related activity?

183 risposte

No resources available 133 (72,7%)

human resources: maste... 22 (12%)
Computing facilities 25 (13,7%)
Funds from PRIN, etc.. 22 (12%)

reionization modelling |—1 (0,5%)

1(0,5%)

So far the bilateral projec...

had some fund (indirect) i... f—1 (0,5%)
| am not involved in SKA-...

0 50 100 150

@ Osservatorio di Padova
@ Osservatorio di Trieste
@ Osservatorio di Bologna
® RA

113V
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Questionnaire

June 2021: 241 Answers (43% of researchers in RSNs)

15% //~

@ RSN 1: Galassie e Cosmologia

@ RSN 2: Stelle, popolazioni stellari e
mezzo interstellare

@) RSN 3: Sole e Sistema Solare

@ RSN 4: Astrofisica relativistica e
particelle

@ RSN 5: Tecnologie avanzate e
strumentazione

@ theoretical

@ data analysis and observations
@ technological research

@ computational/software

4

26%
development research
Thc Thli’d Natiu"]al \vAvIui’l\ahup o thc Sy Pi’ujcpt
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Questionnaire

Do you believe your research can benefit from observations with the SKA

observatory?

241 risposte

B

@ Yes, SKA-LOW (i.e. the array
operating at low radio
frequencies)

@ Yes, SKA-MID (i.e. the array
operating at intermediate radio
frequencies)

@ Both SKA-LOW and SKA-MID

@ Maybe

@ No

PN R V.VANS NN ath o Cl/
f T =l

Involvement in
Pathfinders/Precursors

23 (11,4%)
37 (18,4%)

Hydrogen Epoch of Rei...
LOFAR

Allen Telescope Array (...
APERTIF

Canadian Hydrogen Int...
Effelsberg 100m Radio...
electronic MultiBeam R...
electronic European V...
e-MERLIN
Five-hundred-meter Ap...

46 (22,9%)

0 (0%)
3 (1,5%)
0 (0%)

6 (3%)

0 (0%)

6 (3%)

7 (3,5%)

28 (13,9%)
Long Wavelength Arra...
NenuFAR, France
Parkes Telescope, Aus...
SKA Molonglo Prototyp...
VLBI Exploration of Ra...

04 October 2021
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Questionnaire

June 2021: 241 Answers (43% of researchers in RSNs)

Pathfinders/Precursor Involvement SKA SWG Involvement
@® Yes
® No

38.8%
24,9%
mno ®yes
Thc Th|i’d Natiui’]al \v’\vlui’l\ohup ot thc SI///—\\ Pi’ujc\,t
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Summary

Strengths

Recognized leaderships in SKA technology (SKA Tier 1 and Tier 2
contracts / MeerKAT+ / LOFAR 2.0)

Recognized leadership in SKA science (SWG chairs/coordination
roles)

Official involvement in both SKA MID and SKA LOW precursors
(strong interests in both SKA MID and SKA LOW)

Opportunities

Strong involvement in a number of other next-generation facilities
(CTA/Euclid/Athena/LIGO/VIRGO, etc.)

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

Weaknesses

Need to increase involvement in pathfinder/precursor projects
Need to increase involvement in SKA SWGs

> Maintain and possibly increase scientific
visibility of Italian community
> Support over the years national teams able

to get leadership roles in SKA KSPs (scientific

and data analysis expertise)

> Exploit synergies to widen involvement &
expertise

> Build on data/computational expertise to
develop Italian SKA Data Center

» Definition of SKA Key Science Projects (KS

> Development of SKA-related science

leaderships & SKA-specific data analysis
skills

» Formation of international KSP teams and

P)

. Need to build SKA generation (too few students/postdoc involved) leaderships
Funding gﬂLE%%\l
¢ IGO T share: 120 Meu (6% share) prdtehod b
» SKA construction & running costs C0aT 2020 €)
« DMA450 (SKA/CTA) —
» support SKA-related activities, incl. science €0./04
PP I BILLION
~ FIRST 10 YEARS
Support to science to 2030 - COST BO20 &)
» atleast 10% of IT IGO share (1-1.5 Meu / year) .
Thc Th|i’d Natiu"'lal \v’\vlui’l\ahup ot thc A Pi’ujcpt
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Reminder:
Plenary Discussion on Friday 8th October

Thanks!
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