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The SKA in a nutshell
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Courtesy R. Braun

Millennium Simulation Semi-analytics Post-processing

(Springel et al. 05) (De Lucia et al. 06/07) (Obreschkow et al. 08)
Dark matter Visible matter Neutral atomic hydrogen

SKA Science Book (now being update) b

- Strong-field Tests of Gravity with Puls§
Black Holes

HI from cold gas mass

Phase 1 headline science oCience wiw e
. Galaxy Evolution, Cosmology, & Dark Energy -, SquareKllometreArray
Phase 1 “H | through cosmic time” headline
science

- Emerging from the Dark Ages and the Epoch of
Reionization

Phase 1 “H | through cosmic time” headline
science

- The Cradle of Life & Astrobiology

« The Origin and Evolution of Cosmic Magnetism
With design philosophy of Exploration of the Science with the Square
Unknown Kilometre Array

(Carilli & Rawlings, 2004)
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Courtesy R. Braun
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SKA Science Book (now Neutral Hydrogen 21 cm Cosmic
spin-flip transition Dawn
- Strong-field Tests of Gri  provides probe of neutral Sk
intergalactic medium
Black Holes before and during Ages
Phase 1 headline scien« formation of first stars / :
- Galaxy Evolution, Cosn V= 1420 MHZI(1 + 7)) S
A= 1+2z
Phase 1 “H | through cc A=21cm(1+2)/

science

- Emerging from the Dark Ages and the Epoch of
Reionization

Phase 1 “H | through cosmic time” headline
science

- The Cradle of Life & Astrobiology
- The Origin and Evolution of Cosmic Magnetism

SKA ojective: Image the IGM transition
With design philosophy of Exploration of the in the H | (21-cm) line

Unknown Kllometre Array
(Carilli & Rawlings, 2004)

5/16/14 I. Prandoni 5




Courtesy R. Braun

SKA Key Science

SOUARE KILOMETRE ARRRY .
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SKA Science Book (now being update

- Strong-field Tests of Gravity with Puls B
Black Holes
Phase 1 headline science >=‘
. CYANOALLENE
- Galaxy Evolution, Cosmology, & Darl gt PROPARAL . oot

Phase 1 “H | through cosmic time” he¢

science N P ——
. Emerging from the Dark Ages and thi +* "mmmomemsue o |
Reionization Complex organic molecules detected
Phase 1 “H 1 through cosmic time” hes / at radio wavelengths
science =

- The Cradle of Life & Astrobiology
- The Origin and Evolution of Cosmic Magnetism

With design philosophy of Exploration of the Science with the Square
Unk Kilometre Array
FIREICRVER (Carilli & Rawlings, 2004)
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Courtesy R. Braun

SKA Key Science

sight
SKA Science Book (now being upda
- Strong-field Tests of Gravity with P
Black Holes
Phase 1 headline science

- Galaxy Evolution, Cosmology, & D
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- The Origin and Evolution of Cosmic Magnetism

With design philosophy of Exploration of the
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The SKA in Phases

SKA will be implemented in phases:
 Precursors: Meerkat (RSA, 2017), ASKAP (Aus, 2016) &= f
« SKA, subset (~10% area) of SKA, \ 7
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SKA1-low (sparse AA):  Freq. Range: 70 - 350 MHz
SKA1-mid (dish+SPF): Freq. Range: 0.45 — 10 GHz (3 Bands)
SKA1-survey (dish+PAF) : Freq. Range: 0.7 — 1.7 GHz

PAF for Survey Speed

* SKA, : full SKA capability between 70 MHz and 10 GHz
* SKA; (TBD): extension of SKA, to 30 GHz

Phased construction allows maximum use of advances in technology and
incremental fine-tuning of science drivers/technical requirements
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Courtesy P. Diamond

SKA Phase 1 (SKA1)
Cost: €650M

Southern Africa

SKA1_MID
254 Dishes including:
64 x MeerKAT dishes
190 x SKA dishes
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Australia

Low Frequency Aperture
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Array Stations

SOUARE KILOMETRE ARRAY .

SKA1_SURVEY
96 Dishes including:
36 x ASKAP
60 x SKA dishes
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Performance Comparison - Survey Speed
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Timeline

Adapted from P. Diamond

Request for Proposals
Proposal responses
Proposal evaluation

Cost ceiling established
Design consortia start
Preliminary Design Review
Prototype systems deployed

Critical Design Review

Seek SKAL funding

Develop SKAO governance

SKAL construction approved
Tender & procure construction
SKA1 construction

Detailed design of SKA2

SKA1 early science

ASKAP
_ MeerKAT

| | l I | | | |
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022




The SKA Organization

Founded in 2011
Scope: seek Funding and coordinate Design Phase

B Associate Member South Africa /
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SKA Governance - Role of ltaly

SKA Members and Governance e I

- EoR
- HI
- Continuum

Committee
- Cosmology S—
- Magnetism Commitic?
- Pulsars
- Transients Science ||\
- Cradle of Wvoridng| —
Life \Gm_up/
20 ITA
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SKA Office
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= Director-General
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Work Package
Consortia

2I1TA

€878 M
(in kind)

€234 M
(cash)
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SKA, Design Consortia — Role of Italy
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ASSEMBLY, INTEGRATION  SCIENCE DATA WIDE BAND TELESCOPE
& VERIFICATION PROCESSOR MANAGER
SIGNAL AND DATA CENTRAL SIGNAL MID-FREQUENCY
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Leader
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SKA-related Activity - Italy

SCOPE: maximize return of Italy investment
—>support Italian participation to technology/industry/science SKA-driven
activity, from precursors to SKA, & SKA,

Building a SKA Community - much interest, expertises, and synergies
are emerging:
- SKA-Italy Meetings every 2 years
2012, Rome, ~100 participants)
Next: Sept. 2014, Bologna

- SKA Italy White Book
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ltalian SKA Book

- Editorial Board: 16 members
from 13 INAF institutes On behalf of the SKA-ltaly WG

« Contributions: ~80
astronomers from all INAF
Institutes + 10 Universities

* Delivery: July 2013, Printed
2014
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SKA International Conference

Naxos, June 9-13, 2014
SCOpe new SC|ence Book Chapter Proposals by Lead Author Affiliation :UK

W USA
: i Netherlands
W South Africa

152 chapters submitted
1/3 involving ltaly (17% PI)
114 selected speakers

17 speakers from ltaly Ton
(15%) [12 Institutes 7
represented] Adapted from R. Braun

 Final Chapters due by August 22"d
* March 2015: Final decision on SKA1 Design
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Conclusions

*Transformational science expected in all phases to the full SKA:
- from Pathfinders to Precursors to SKA1 & SKA2

*Previous phases will provide valuable constraints (both scientific &
technological) to better fine-tune following phases
- Better sky modeling + technology advances

*Need to address some critical issue in SKA1 design that may limit science
applications =@ Inputs from Community are important
[Focus of next SKA-Italy meeting]

IMPORTANT TO INCREASE INVOLVEMENT IN PREPARATORY /
PRECURSORS’ SCIENCE [SKA included in INAF PhD Thesis
Programme]
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