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The SKA

16 partners
2 telescopes

WESTERNS
AUSTRALIA

1 observatory

SKA-Low: -
50 — 350 MHz
e ~1.3 Billion euro poy [l 000 antennas across 65km

construction cost

50+ year design
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~200 15-m dishes across 150 km
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SKA-Low, Australia
Survey Speed: 135x LOFAR

SKA-Mid, South Africa
Survey Speed: 60x JVLA
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The SKA

16 partners
2 telescopes

1 observatory

Jan 2023: Canada to
join the SKA
Observatory as a full
member (!!)

Budget 2023:
$269.3M over next 8
years + ongoing funds.
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News release casca.ca/?p=18582

Canadian astronomers will have access to one of the world's leading
facilities, further strengthening Canada's international reputation in
astronomical discovery

January 24, 2023 - Ottawa, Ontario - National Research Council of Canada

The study of astronomy is critical to advance our understanding of our Universe, and Canada is a leader in this field of
discovery and innovation. Through strong collaboration with industry, academia, government and international partners,
the Government of Canada is committed to supporting its world-class astronomy and astrophysics community and laying
the foundation for the next great discovery.

Today, the Honourable Francois-Philippe Champagne, Minister of Innovation, Science and Industry, announced Canada's
intention to proceed to full membership in the Square Kilometre Array Observatory (SKAO). The SKAO facility will enable

discoveries that will revolutionize our understanding of the Universe, the fundamental laws of physics and the prospects
for life on other planets.

Full membership is expected to provide Canadian astronomers a 6 per cent use-share of the observatory, access to a
next-generation radio astronomy facility, and support the establishment of a domestic regional centre. This centre will
provide direct connections to data collected with the telescope as well as science support to enable ground-breaking
discoveries.

Canada’s accession to the SKAO will happen very soon!
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SKA timeline

construction science science shared risk / Key Science
start commissioning verification Pl programs Projects

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Array asssemblies (AAs) 2> AA0.5 AA2 AA* - AA4
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Key
SUeen Science
30-50%
( é) (= Large) +
Projects
(50-70%)
Observing time ComputeJ resources

Access by use-share. Both the telescopes and
computing resources are schedulable.
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Atomic gas (HI) in disk galaxies

Star-forming dwarf MW:-like disk galaxy
Hl is more | ' on T HI disks
abundant ‘ | extend farther
than stars ;. o, P into halos
in dwarfs D than the stars
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|IC2574 ® Stars e

The HI content, morphology and kinematics of galaxy
populations probe cosmological galaxy formation
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Most ind. HI ~dozens known:

The COSMIC detections:7<0.1  0.1<2z<0.25
0 ‘ 0.5 Gpe 1.G

HIl census —————

Fernandez+ 16:
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State of
the art:

Hl out to z~0.1,
targetted maps
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Staveley-Smith + Oosterloo 15; Blyth+ 15; Meyer + 15; Obreschkow+ 15; Power+15
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The cosmic
Hl census
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¥ Technical Workshares

Image credit: NRC

Interferometry

" &

Radio wave amplitudes and arrival times make radio sky maps. Canadians lead the world at
building correlators that combine radio signals. Canada will build the correlator for SKA-Mid. |




The SKA: broader impacts SKAO

The SKA’s broader impacts plan is structured around
the UN Sustainable Development Goals.
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skao.int/en/explore/impact-society

“The SKAO is one observatory, with
two telescopes, on three continents,
a 21st century observatory and an
inter-qgovernmental organisation

with sustainability and respect to all
our communities at its heart, driven
by a commitment to fundamental
science and technology.”

SKAO vision statement




SKA Regional data Centres (SRCs)

A federated global network of SRCs will provide
user data access, host the SKA Science Archive
and support the SKA community.

~  Fibre Cable Systems — SKA relevant !

E— === Major NREN Paths — SKA relevant

Image credit: SRCSC and SKAO

Image credit: E. Rosolowsky



SKA Regional data Centres (SRCs)

A federated global network of SRCs will provide
user data access, host the SKA Science Archive
and support the SKA community.

Science Enabling Applications
Analysis Tools, Notebooks,
Workflows execution

Machine Learning, etc

Distributed Data Processing
Computing capabilities provided
by the SRCNet to allow data
processing

Visualisation

Advanced visualizers for SKA
data and data from other
observatories

Data Discovery

Discovery of SKA data from the
SRCNet, local or remote,
transparently to the user

Interoperability
Support to Science Community Heterogeneous SKA data from
Support community on SKA data e different SRCs and other
use, SRC services use, Training, observatories
Project Impact Dissemination Data Management
Dissemination of Data to SRCs
Image credit: SRCSC and SKAO and Distributed Data Storage

Image credit: E. Rosolowsky



SKA Regional data Centres (SRCs)

A Canadian SRC will be the hub of Canadian
SKA activity, fostering scientific productivity
and research inclusion.

400
—®— Chandra

350 —e— Hubble » * Half of all NASA observatory
Spitzer pd ) .

300 science stems from archival

250 g data, and archival users

within and beyond North
America are more diverse
than users of the telescopes.
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publications publications

arxiv.org/abs/1907.06234 foster research inclusion. S5l &
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