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2019-21: a milestone period for SKA

SKAO Convention sighed: March 2019
Observatory born on 4 February 2021

Green Light Given For Construction Of World’s
Largest Radio Telescope Arrays

federico.divruno@skao.int Slide / 3
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197 fully-steerable dishes, including the existing

SKA-Mid in South Africa 64 MeerKAT dishes (and 14 MeerKAT+ dishes)

eFrequency range: 350 MHz - 15.4 GHz
(potentially up to 30 GHz)

e SKAO eMaximum distance between dishes: 150km
 450km of roads/tracks, 650km of fibre, 250km of
%&Mﬂ power cables and 109 SKA-Mid dish foundations
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SKA-LOW in Australia e131,072 log-periodic antennas,

arranged in 512 stations
eFrequency range: 50 — 350 MHz
eMaximum distance between antenna stations: 74km

SKAO
- e230km of tracks, 670km of fibre, 325km of
| power cables and 103,000 steel mesh sheets for
e G T ~ station ground-planes
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2025 year In review
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First SKAO image

17th March 2025
4 SKA-Low stations
85 radio-galaxies
/-hour integration
25 MHz bandwidth
150 — 175 MHz
Noise level ~5-6 mJy/bm
70 arcsec resolution
25 sq degrees (100 full moons)
Central source Is 56 Jy

*Simulated 8-hour SKA-Low observation 2026/2027 *Simulated 8-hour SKA-Low observation 2028/2029

% L SRR LR A L. v oy

*Simulated 8-hour SKA-Low observation *Simulated SKA-Low deep survey
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140 dishes

in boats, bits and boxes on site
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SKAO milestones

Community involvement starts
Credit: I. Heywood, SARAO

Construction

Commissioning Science Verification
e Building antennas, e SKAO activity e A dress rehearsal of the end-to-end process e Shared-risk PI
dishes, roads etc! e Collaborative for every mode of operation projects
e Followed by across system e The community will submit target ideas e SRCNet
Assembly, verification and e Once modes and pipelines are working, data resources ready
Integration and science will be publicly available for scrutiny for users
Verification commissioning e Build trust and foster early science return e Proprietary

period applies

‘ Now Now Mid 2027 First half 2029 2030

¥ Now Now First half 2029 First half 2031 2032
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SKA Regional Centres:
SKAO data processing stages

Large-aréea Perth Corl(rje{ated é Caglgzgted
response data conditione
i
y
2 Pb/s 8.9 Tb/s CSP : 7.8 Tb/s
&‘
Regional
Beamformed data steams Centres
(focused on sky patch)
i i
0 i
20 Tb/ o CSP . '
S . . 8.9Tb/s

Cape Town




Membership

Members:

Australia, Canada, China, France
Germany, India, Italy, Netherlands
Portugal, South Africa, Spain,
Sweden, Switzerland, UK

SKAO Global HQ ¢ Intending to jOin:
™ 2 » South Korea

Membership discussions:
Japan, Poland, Ireland, Indonesia,

w? ¢ - Thailand.
SKA- LowSte Murchison ‘
oM

Hll SKAO Partnership - includes SKAO Member States and SKAO Observers* (as of June 2026) B African Partner Countries

B« " [ — N o | o | AN LA I e
SEIVIENE 1™ e —ENb= o imOSE o =
* [ [ ] amm V"7 e H 2N S I — |
* *

SKA-Mid Site,
Karoo, South Africa
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Sub-reflector

Driving industria
innovation globally N, 6

Hardware and software for the SKA N &S . Feed indexer
telescopes are being manufactured and - e e Italy
developed across SKAO member states ' : >
before being shipped to the telescope sites
in Australia and South Africa. This global
model leverages industrial expertise, fuels =
innovation and skills transfer, and spurs e—— - Yoo ; Band 1
public-private partnerships. Above all, it = H i i AT e 4 Sweden
reflects the strength of the collaboration : L TR A TR s

at the heart ofthg SKAO, with thousands y ‘ A reflecchti:ar é el S Lt Band 2
of people worldwide helping to deliver - = i i b South Africa
this groundbreaking facility. 1 N /e

Receivers

Bands 1,2 and 3 Band 5

Antennas <l> S 1 ' / 1 et Germany

! . Dish structure

S ol = — : Band 5 @ lgs
SMART boxes £ { B = i — - South Africa

[taly

Australia

Infrastructure : = | : | H(fryocb"dlé"r
Australia 'f‘ ; f " United Kingdom

Science data processor s : 4T . T S PRGN "
France — e 5 = % Infrastructure

Ground mesh ¢ R\ South Africa ‘5#
Correlator and China .

beamformer :
Science data processor

France

Australia .y - =St St
Synchronisation and timing Synchronisation and timing

France : o . Correlator and
& Time distribution Frequency distribution BeatrfoTinor

‘- = Time distribution Frequency distribution
Canada

~ Spain Spain —’ Spain Australia
Signal processing
subsystem Masers Timescale Assembly, integration @ \ENTES % Timescale

Italy Switzerland United Kingdom and verification Switzerland United Kingdom
South Africa

With contributions from Australia, China,
France, India, the Netherlands and UK

Resources from 30+ suppliers in 10 countries: Software, networks and computing - Resources from 30+ suppliers in 10 countries:

° Portugal } SWi @ Australia ‘ ' France ' ' Italy Portugal 0 Switzerland

9’— South Africa United Kingdom ‘ China @ India - the Netherlands >; South Africa glg United Kingdom

Slide /
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Wider impact - addressing global challenges

Capacity Building:
Schools, Workshops,
Teacher Training,
Outreach

Activities targeting
disadvantaged, under-
represented groups and

regions

Astronomy for
Mental Health

g et

QUALITY
EDUCATION

Workshops with

Astrotourism anc M‘i‘ M' g ? gem:ereqwty
Community *
Development

o RESPONSIBLE
ECOMDME GROWTH 10 Seow e 1 Senres [ 12 coaenon
= Con;\munity
Hackathons; [TRETTN | KV e = < S "

Instrument ST

Observatories
Support

Oflre
Environmental ! k

Awareness & Light
Pollution Reduction

Astronomy for

, | Global |
Diplomacy | |

Citizenship

Office of Astronomy for Development

Credit for this graphic:

Astronomy for a Better World!

The UN Sustainable Development Goals give
us and our member states a common
language to talk about how a science facility
contributes to global challenges.

Some examples:

SARAQO HCD, training,

lity Ed ti
SDG 4 Quality Education apprenticeships, etc.

_ocal hiring, SME
nipeline, field-tech
orogramme, etc.

SDG 8 Decent Work

: Upskilling local
Sustainable . oy
SDG 11 Communities communities, uplifting
local economy
Indigenous
Reduced Dartnerships and
SDG 10 . L _
inequalities peyond compliance

ractices

Heritage walkovers,

Lif L
SDG 15 Life on Land land rehabilitation, etc.

Other SDGs...
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Protecting of Dark and Quiet Skies
through Spectrum Management

SKAO

federico.divruno@skao.int i



The importance of Spectrum Protection in a
changing environment

e As space activities continue to increase in number of satellites and
complexity, posing greater threats to radio and optical astronomy

e We need continued access to a clean spectrum is as important as the
performance of our receivers, software and infrastructure

federico.divruno@skao.int
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Night Sky circa 2030

Kelsex Johnson




Switzerland in SKAO

» One of the founding scientific and technical communities in the SKA... Full member

since 2021 - Swiss SKA community among world’s best in radio astronomy




2026/2027 focus:

Preparing funding arrangements 2030+

Detailed discussions with Members

Construction and delivery: Readiness for first science verification phase 2027....

Construction challenges - preparing the telescopes for operation

Community engagement and preparation

In Member States and between groups/communities
Preparing an SKA Science Regional Centre network ready for first science

Maintaining focus on the vision:

The uniqueness of SKAO in the world, the science promise, as a uniquely
sustainable endeavour
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