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Years after the Big Bang
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For illustrative purposes

Tracing neutral hydrogen right back to Cosmic Dawn and the Epoch of
Reionisation
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Science Working Groups cover the science areas that will be
addressed with the SKA telescopes

HI Galaxy Science
Science Working Group

Epoch of Reionization
Science Working Group
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High Energy Cosmic Particles

Focus Group [ .
Cosmology Transients
RN ot ] cience Workin

VLBI with the SKA Cradle of Life
e Working Group Science Working (uusiss

Solar and Heliospheric Physics

HI Galaxy Science
Science Working

Epoch of Reionization

Cosmic Magnetism Science Working
Science Working Group Pulsars

Science Working Group

" solence Goals

(Gravitational Waves SWG
poster coming soon)

ww. skao.. int.
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SKA MID Telescope

Cape Town

Johannesburg
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SKA site:
Remote
Radio Quiet
Altitude: ~1000

133 SKA 15m dishes

64 MeerKAT 13.5m dishes
Maximum baseline 150 km
3 logarithmic spiral arms
~ 50% within ~2 km
randomly distributed

First on-site dish prototype April 2019

Sub-reflector Main Reflector

Main

Back-up
Structure
Sub- ™ ol
Reflector Ay \ Turnhead
: T Elevation Axis
Elevation Actuator
Front-end & Indexer Tower
Platform
Foundation

MeerKAT antennas in the Karoo
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SKA LOW Telescope

SKA1-Low SKA1-Low SKA1-Low
Antenna/Receptor “Station” “Array”
Antenna Beam Station Beam Correlation and
Tied-array Beams

512 aperture array stations
Maximum baseline 65 km

i?é’&;fﬁﬂhsiﬁ'f'la{ms e 256 antennas per station

38m station diameter

randomly distributed ®
Others in clusters of 6

stations arranged randomly

over an area 100 to 150 m in

ﬂ diameter



SKA LOW Telescope

SKA1-Low SKA1-Low SKA1-Low
Antenna/Receptor “Station” “Array”
Antenna Beam Station Beam Correlation and
Tied-array Beams

e 512 aperture array stations

e Maximum baseline 65 km

e 3 modified spiral arms )

e ~ 50% within ~1 km e 256 antennas per station
randomly distributed e 38m station diameter

Others in clusters of 6
stations arranged randomly
over an area 100 to 150 m in

n diameter



Milestone Event
(earliest)

SKA-Mid (end date) SKA-Low (end date)

Construction Strategy

. . . Construction Approval (2021 Jul 2021 Jul
® Ta rg et: To build the SKA Baseline site access AA0.5 xxx 2022 |site access AA0.5 Dec 2022
Design (197 Mid dishes; 512 Low ARDS | etons | 2025 Jan 2024 Nov
begin: 2024 xxx Begin: 2024 xxx
stations: AA4) AA1 delaiz 2026 Jan 2025 Nov
_ stations Begin 2025 xxx Begin 2024 xxx
® Not all funding yet secured, therefore [aa2 64 dishes 2027 Jan 2026 Oct
64 stations Begin 2025 xxx Begin 2025 xxx
. . *
following Staged Delivery Plan (AA*) AR iwadshes (2027 Oct 2028 Jan
. . . Stations Begin 2025 xxx Begin 2025 xxx
o
Develop the earliest pOSSIbIe WOI‘kIng Operations Readiness |2028 Jan 2028 Apr
demonstration of the architecture and |Review
. End of Staged Delivery |2028 Jul 2028 Jul
supply chain (AAO.5). programme
. . . . AA4 197 dishes TBD TBD
® Then maintain a continuously working 512 stations
and expanding facility that Dates from Integrated Project Schedule Version July 2023;
schedule modelling projects ~2 months per year shift in schedule for the
demonstrates the full performance project execution

capabilities of the SKA Design. First data release to the community

ﬂ expected in 2026/27 (for science verification)



Current Status - SKA-Low
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Current Status - SKA-Low
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Current Status — SKA-Low
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Environmental impact and cost reductions

AL A N z
AAVS2 Antenna delivered on site in AAVS3 Antenna delivered on site in 2023.

Elimination of zip ties, expanded polystyrene,
reduction in cardboard

2019. Fit for purpose, but room for
improvement.

_






Environmental impact and cost reductions

N
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DETAIL D

DETAIL A

DETAIL C

Future improvements in packing density
7 o and durability:
AAVS2 Antenna delivered on site in AAVS3 Antenna delivered on site in 2023. ®  From 40 Antennas/pallet to 72

5019. Fit fo ose. but room fo Elimination of zip ties, expanded polystyrene, ®  Reduction of ~250 containers (from
. Fit for pur ut r r ion i

: purpose, reduction in cardboard over 600 to under 400)
improvement.

e 7

H ero cardboard waste
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5P MonitorPanel - Taranta X  CSP Capabil

Mid Telescope - CSP Local Monitoring and Contr Monitor Panel

CSP.LMC

Correlator and Beam Former (CBF)

% CoP commancs |

CSP Controller

Device state

mid-csp/control/o

mid-csp/subarray/01 o]

mid-csp/subarray/62
mid-csp/subarray/03
mid-csp/capability-fsp/0 @
mid-csp/capability-vee/o

adninnode  healthstate  obsstate Device state adminmode healthstate obsstate

onLINE
onLve
onLvE
ONLINE
onLINE

ONLINE

mid_csp_cbf/sub_elt/controller owmE ok
mid_esp_cbf/sub_elt/subarray 01 omE ok
mid_csp_cbf/sub_elt/subarray 02 onLINE
wid_csp_cbf/sub_elt/subarray 03 onLTHE

navigate to more dashboards

CSP.LMC Subarrays

(Pt ] S v i)

e —

scnnG

CSP.LMC Capabilities

- ONLINE

adminMode: €

o tum ONOf/Standby all devices send [ as argument

commandResult
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e
=2

commandResult

Slide /

20




SKAO Software status

What can the SKAO Software do today:

Preliminary end-to-end software for both SKA-Mid and SKA-Low

Execute operational modes of both telescopes, including set up and run a
simple (simulated) observation

Handle (simulated) real time data ingest and some pointing calibration
Run a simple pipeline to process simulated imaging
Support future observation through sensitivity calculator

Run in the various environment needed (hardware and software test facilities)
using a common platform

Pulsar Search Software and other Data Processing pipelines are being prepared
but will be integrated at a later stage.

_



SKA Software Current Focus

® Working with the assembly, integration and Verification (AIV) teams to deliver suitable
monitoring and control systems for AA0.5 needs. AAQ.5 is a very limited interferometer
(4 SKA-Mid Dishes and 6 SKA-Low stations), with no scaling issues. We have working
examples of most code components, but still struggle with system level integration.

® Supporting the rollout of a new test station for SKA-Low (known as AAVS3).

® Supporting the installation and testing of the first dishes for SKA-Mid.

® Developing the scaled processing needed for later Array Releases (AA2 and AA*)

® Developing the basic observing modes needed - such as interferometric pointing
calibration for the SKA-Mid dishes.

® Integrating the signal chains from digitization through to science data processing.

® Improving the team’s ability to deliver software efficiently.

m



Where to find more information

MO2BCOO01 - Driving Behavioural Change of Software Developers in a Global Organisation Assisted by a Paranoid Android
MO2BCOO03 - Strategy and tools to test software in the SKA project: the CSP-LMC case

MO2BCOO05 - Enabling Transformational Science through Global Collaboration and Innovation using the Scaled Agile Framework
MO4BCOO01 - Using BDD Testing in SKAO: Challenges and Opportunities - see Giorgio and Verity paper

TUMBCMOO09 - Front-End Monitor and Control Web Application for large telescope infrastructures: a comparative analysis
TH1BCOO3 - The Tango Controls Collaboration Status in 2023

TH1BCOO04 - Asynchronous Execution of Tango Commands in the SKA Telescope Control System

TH2AO006 - SKA Tango Operator

THMBCMO14 - Development of the SKA control system, progress and challenges

THSDSCO5 - The SKAO Engineering Data Archive: From basic design to prototype deployments in Kubernetes

FR2BCOO02 - A Lean UX approach for developing effective monitoring and control Uls: a case study for the SKA CSP.LMC subsystem

FR2BCOO03 - Taranta project - Update and current status
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Finally.... We are hiring

United Kingdom:

® https://recruitment.skao.int/vacancies.html South Africa:
® Software Product Manager ® https://www.sarao.ac.za/vacancies/
® Release Train Engineer ® Senior Control Software Engineer

® Graduate Software Engineer (Multiple roles) Control Software Engineer

Australia: Senior Network Engineer

® https://jobs.csiro.au/search/?createNewAlert=false&qg= Network Engineer

ska

Senior Pipeline Engineer

® Control Software Manager (open until filled) Pipeline Engineer

° :
Controls Software Engineer Senior Signal Processing Engineer

® Computing and Software Engineers and Developers

(Multiple roles) Signal Processing Engineer

® DevOps Engineer

® Pplatform Engineer

m



Thank you!

We recognise and acknowledge the
Indigenous peoples and cultures that have
traditionally lived on the lands on which
our facilities are located.

SKAO . www.skao.int
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