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Qutline of the talk

e QOverview & Progresses of the SKA project
e The French participation in the SKAO

e Current main developments in France



SKA Phase 1 Baseline >0 — 350MHz ...——15 GHz~>
o SKA-LOW (50-350 MHz) : 131072 log % R S

periodic antennas, spread across 512 stations

Maximum distance between stations: 74 km

e SKA-MID (350 MHz - 15.4 GHz) : 197 fully
steerable dishes, including the existing 64
MeerKAT dishes

Maximum distance between dishes: 150 km

e SKA-HQ : SKAO headquarters located on the Image/Video courtesy:
— g T _‘- SKAQ, H2020 AENEAS project
UNESCO World Heritage Site of Jodrell Bank -~ = -&7# e I.‘:'f -
e SRC-Net (SKA Regional Center Network) : a | w» L
world wide network of data/computing centres ? ?'7



Construction strategy

e Construction splitinto stages (Array Assemblies):

AAQ.5, AAT, AA2, AA*, AA4

* Target: build the SKA Baseline Design (AA4)

e Notall funding yet secured, therefore following

Staged Delivery Plan (AA*)

o AA2 will be an important milestone for the scientific
community: SKA telescopes will be scientifically
competitive = beginning of Science Verification

SEAO

SKAO Staged Delivery, Array

Available on-line
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Maximum baseline length and number of stations/dishes

Telescope
AA2 AAX* AA4

Low 64.8 km with 68 73.4 km with 307 73.4 km with 512
stations stations stations

Mid 108.0 km with 66 108.0 km with 144 159.6 km with 197
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https://www.skao.int/en/science-users/ska-tools/494/ska-staged-delivery-array-assemblies-and-subarrays

SKAO milestones

SKAO001

Constructlon

e Building antennas,
dishes, roads etc!
e Followed by
Assembly,
Integration and
Verification
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Slide courtesy: SKAO I



Credit: I. Heywood, SARAO

S KAO m i | eStO n eS Community involvement starts
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Construction Commissioning Science Verification Cycle 0
e Building antennas, e SKAO activity e A full dress rehearsal of the end-to-end e Shared-risk PI
dishes, roads etc! e Collaborative system for every mode of operation projects
e Followed by across system e Once modes and pipelines are working, the e SRCNet
Assembly verification and community can submit target ideas resources ready
Integratio’n and science e Data will be publicly available for scrutiny for user
Verification commissioning e Build trust and fostering an early science e Proprietary
return periods
% 1 1 | | >
Now Now First half 2027 First half 2029 2030
@ | | ; | >

Now Soon First half 2029 First half 2031 2032



SKAO milestones

S KAO m i Iesto n es Credit: I. Heywood, SARAO

& D

Cycle ~4

Construction Commissioning Science Verification Steady state
e Building antennas, e SKAO activity e A full dress rehearsal of the end-to-end . Shqrecz-risk PI Opel‘atIOI'lS
dishes, roads etc! e Collaborative system for every mode of operation projects HH™
e Followed by across system e Once modes and pipelines are working, the e SRCNet (a” Ca pa bl l |t|eS
Assembly, verification and community can submit target ideas resources ready ava”a b|e)
Integration and science e Data will be publicly available for scrutiny for user
Verification commissioning e Build trust and fostering an early science e Proprietary
return periods
Now Now First half 2027 First half 2029 203 2036
A Now Soon First half 2029 First half 2031 2032

Slide courtesy: SKAO I



—SKA-Low 4

307
Stations

Up to 48
station beams

Up to 1440
substations

JAkm
Max Baseline

AA*

Up to 16 subarrays, commensal Observations
Twq telescopes, frequency coverage of 50
MHz and 15.4 GHz

" N
Spectral Line Pulsar Timing
Pulsar Search Transient Buffer VLBI

1 enormous scale. Plan to deliver highly processed Observatory

- Observing modes 7

/SKA will be highly flexible, complicated and delivered on an\

Data Products adds to this complexity — we expect to
build up to the full set of capabilities over time

%2 SKA-Mid-

- Delivery of capabilities /

*108 km including SKA008

144
Antennas

30 km
Max Baseline

Slide courtesy: SKAO
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Some information of interest for your community

The transient buffer capture mode consists of a buffer continuously recording a certain
bandwidth of raw voltage data, in dual polarisation, corresponding to all Mid antennas and
Low station beam data to capture transient events.

... The
buffer can be dumped when an alert is received, either internally from the telescope (e.g.,
following the detection of a single pulse) or externally from multi-wavelength and/or multi-
messenger triggers.

Timing, Detected
Pulsar filterbank,
Timing Flowthrough &

Subsystem VLBI data

streams

—
Channelised
time-series
voltages

Coarse
channelised
data

Continuum and Science
zoom correlated Data
visibility data Processor

Correlator &
beamformer

Channelised
time-series
voltages

Outputs of
Pulsar single-pulse
Search and periodicity

Subsystem search

workflows

As defined in the Access Rules and Regulations of the SKA Observatory [AD7], the SKAO
define three project categories:

e Key Science Projects (KSPs): projects that require significant observing time and
resources over more than one observing cycle*.

e Principal Investigator (PI) projects: projects that require small to moderate
allocations of telescope time, typically over one or a limited number of cycles within
an overall time request threshold.

e Director-General’s Discretionary Time (DDT): time allocated by the Director-
General outside the normal allocation process, generally at short notice, when an
unforeseen, unexpected or significant event has occurred requiring telescope time
before the next cycle.
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https://www.skao.int/sites/default/files/documents/Year_In_The_Life_Of_SKA_Telescopes_SKAO-TEL-0002665-01.pdf

Some information of interest for your community

The transient buffer capture mode consists of a buffer continuously recording a certain
bandwidth of raw voltage data, in dual polarisation, corresponding to all Mid antennas and
Low station beam data to capture transient events.

... The
buffer can be dumped when an alert is received, either internally from the telescope (e.g.,
following the detection of a single pulse) or externally from multi-wavelength and/or multi-
messenger triggers.
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These project types can be further categorised according to four additional attributes:

e Target of Opportunity (ToO; a pre-planned rapid response observation following an
expected trigger),

e Long-Term Projects (LTP; projects requiring more than one cycle to complete, but
require significantly less resources than a KSP),

e Joint SKA Projects (JSP; projects that require both Mid and Low to complete science
goals, contemporaneously or not),

e Coordinated Projects (CP; projects that require coordination with an external facility
or facilities, including but not limited to Very Long Baseline Interferometry (VLBI)).
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Scientific timelineg;. cq risk: r1 and bor Standard Ops: PI and
*Calls will include available modes and capabilities with attributes: Joint DDT with attributes:
- Joint SKA, coordinated
S_KAt' C(cl)_or(_jtlnj;ce$_ o projects, long term
projects (limited), To projects, ToO
SV AA2 (limited)

o o
SV AA¥* Cycle 1 Cycle 3
Shared risk: PI ancli DDT Standard Ops:
. : » W|th attrlbute_s. KSP, PI and DDT
Calls* for Science Planning and call coordinated projects with attributes:
Verification ideas and PI for first KSPs (increased), ToO Joint SKA
proposals come 6 (increased). coordinate’d
mSO\r/‘thS ahheac: of Standard Ops: PI and projects, long term
/each cycle DDT with attributes: Joint projects, ToO

SKA
Slide courtesy: SKAO I



SKAO Membership

S0 S u. Q.
osrwll Rane, UK

A

o SEALuw S Nureoson, 2
Nevmr Aaatraly
SAME L,
Karoo Swuth Mrcy .

Il SKAC Fartnership - includes SKAQ Member Statos <AD Chservers (25 of Augues: 2025) african Pactner Ccuntries

eI A=_j . _-E o i=mbEE EEE =S EN

L] L] * -



French membership: where we are
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https://www.senat.fr/dossier-legislatif/pjl24-104.html

SKA-France: a national coordination

R universite
Steering [warenm T
CNRS/INSU Committee Partners L SR

o

SKA-France
Office

SO Industry
Committee g
Data/HPC

Observatories
Science Scientific Industry
Universe Community



SKA-France: a national coordination o ®

U université
Steering
CNRS/INSU i " uarvarar [[] ]
Committee Partners - M T U U Mrasioung I
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C. Ferrari : %1 SKA-France
chiara.ferrari@oca.eu Office

A. Gusdorf
antoine.gusdorf@phys.ens.fr

C.Ng
cherry.ng-guiheneuf@cnrs-orleans.fr

Follow-up
Committee
Data/HPC

Industry
Unit

P. Chevrot

M. Arav pascal.chevrot@cnrs.fr

margaux.arav@oca.eu

Observatories
Science
Universe

Industrv

S. Mignot
shan.mignot@oca.eu

D. Chapon
damien.chapon@cea.fr

J.Wagg D. Gratadour
jeff.wagg@oca.eu damien.gratadour@obspm.fr
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French participation in the SKAQO
Science

Carar Caurning
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e Acontinuously growing scientific community preparing for the
start of SKAO observations

o Active exploitation of SKA pathfinders and precursors (NenuFAR, LOFAR,
MeerKAT, ASKAP, FAST, ...)

o Participation to all SKA Science Working Groups

o Wide and recognised methodological expertise in data processing and ~ SKAD Science Data Challenge 2 SKAO
analysis . ’

o The SKAO challenges interests a wider community of researchers, not " . @
only astronomers . e o 7N\
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SKAO data processing stages

Telescope
boundary
Large-area Correlated /
response data Perth conditioned Prggtacts
streams === signals b lFJ’B/ i
1 1 Y
J o NOSIZN —
2 Pb/s 8.9 To/s | . 7.87Tb/s
N
‘\

Beamformed data streams
(focused on sky patch)

3 CSP

1

20 Tb/s 8.9 Tb/s

Cape Town

Slide courtesy: SKAO



French participation in the SKAQO
Construction & Operations

e Construction
o Co-design & Equipment of the two sub-exascale computing centres of the
Observatory
e Strategic objectives for SKA-France
o Environmental sustainability of the project
» Efforts made by France in the design of future SKAQ computing centres with low
environmental impact
« Study of energy solutions for SKA-MID funded in 2019
o SKA: fundamental research as a driver for strategic innovation and collaboration between
academia and industry

o SKA Regional Centre Network (SRC-Net): a new model of Data & Computing Centres for A&A @

—

\ RESFARCH
FRANCE PROGRAM

—




SKAO data processing stages

Data
Products

~700 PB/yr

Slide courtesy: SKAO



Objectives of the FR-SRC

French SKA Whire Book

e Contribute to the SRC Net at an

appropriate level within the SKAO
IGO

e Enable French scientists to lead/ : | ‘ e P e Sy —
contribute to future SKA projects L iR WEE Ofe i O o
(KSP and Pl) . ) .‘ux( ! A 10a '. :

® Provide to the French community
the necessary access and support to
SKA and pathfinders/precursors
data

e Perspective: meet the needs of the
French astronomical community



