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• SKA overview
• Recap of SKA science drivers
• ATCA in the 2015 and 2025 science cases
• Notes on specific science topics
• What’s next

Overview
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The SKA telescopes
SKA-Low

131,072 low-freq antennas
(512 stations each with 256 dipoles)

50-350 MHz
74 km baselines (9.5” @ 110 MHz)

Murchison, Western Australia

SKA-Mid
197 dishes

(133x 15m SKA + 64x 13.5m MeerKAT)
0.35-15 GHz

150 km baselines (0.22” @1.7 GHz, 34 mas @15 GHz)
Karoo, South Africa

Future expansion – Phase 2 (aspiration): > 500,000 dipoles across Australia; > 2000 dishes across Africa
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SKA frequency coverage (AA*) + ATCA + ALMA

LOW
MID 1

MID 2
MID 5a MID 5b

Frequency (NOT TO SCALE)

50-350 MHz

350-1050 MHz

950-1760 MHz

4.6-8.5 GHz 8.3-15.4 GHzGap: 
1.76-4.6 

GHz

1.1-3.1 GHz 4-12 GHz

35-50 GHz (*) 67 GHz (*) ++

16-25 GHz 30-50 GHz 83.5-106 GHz

Gap: 
15.4-35 

GHz

ATCA

Before moving on:
Note broad instantaneous coverage…
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ATCA context for enhancing SKAO science impact

• Emphasis on dimensions not related to uv coverage and raw 
sensitivity

• Supplementing incomplete frequency coverage
○ 1.76-4.6 GHz, 15.4-35 GHz

• Simultaneous broadband observations (mitigate variability)
• Flexibility and agility
• Followup capability
• Polarimetry (widefield and broadband)
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ATCA highlights from 2015 science book

• Book contains 136 chapters covering a very
broad range of the science case (as it was at
the time…)

• ATCA is mentioned in ~10% (12) of these:
○ Stacking / sub-noise image analysis
○ Nearby galaxies
○ UHECRs, neutrinos
○ VLBI
○ OH masers
○ Magnetic fields
○ Molecular clouds
○ Dark matter
○ Transients, GRBs
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Opportunities from 2015 SKA science use cases

• Deep broadband polarimetry / magnetism (Mid Band 3)
• Transient searches (broadband)
• Monitoring (broadband)
• Technosignatures (broadband)
• CH lines (3.3 GHz) for cold gas in debris disks
• Hydrogen recombination lines in high-z QSOs (Mid Band 4)
• Pulsar search in highly scattered regions (expected to be rare; 

includes young SNRs, GCs near bulge, v. low Gal lat, GalCent)
• Pulsar timing
• Single-pulse analysis: pulsar magnetospheres
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Insights from ngVLA science case

• Intermediate/high redshift low-order CO lines (1-0, 2-1)
• Key science cases:

○ KSG1 “Young Planetary Systems”
Focuses on 30-116 GHz (dust emission)

○ KSG2 “Cosmic Origins of Life”
Focuses on 20-50 GHz (molecules)

○ KSG3 “Galactic Evolution”
Focuses on ~few-116 GHz

○ KSG4 “Understanding Gravity”
Focuses on 1-20 GHz

○ KSG5 “Black Holes & Neutron Stars”
Focuses on >30 GHz, astrometry

https://public.nrao.edu/futures/
NB: ngVLA case relies on highly sensitive imaging!
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ATCA highlights from 2025 science case

• (Magnetic hot) stars and star/planet interactions - ECME: 
<400 MHz to ~5 GHz

• High-z radio galaxies - broad frequency coverage, detailed 
followup

• Decoupling SF/AGN across cosmic time with SED analysis
• Rapid response followups (e.g. GRBs)
• Small-scale magnetic fields and turbulence via broadband 

polarimetry / Faraday complexity: λ2 coverage
• Magnetic reconnection in galaxy clusters: SEDs and 

polarimetry
• Broadband monitoring of unusual transients/variables
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Specific science topics

Accretion bursts in massive protostars                       Star forming galaxy SEDs

Courtesy Olga Bayandina Murphy (2022)
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SKA Project phases through construction

>2029
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SKA Science Meeting 2025
https://www.skao.int/en/science-users/skao-science-meeting-2025
• EoI form available for in-person attendance
• Early-bird virtual registration closes May 31
• In addition to Science Programme:

○ Meeting will have a dedicated plenary
session from Science Operations outlining
the process of Science Verification,
capabilities of array assemblies, tools, etc

○ Meeting will also feature dedicated
representation in parallel sessions
(questionnaire for which was sent to
SWG chairs) for more tailored Q/A

• Also: Join SKAO Science Working Groups! 
https://www.skao.int/en/science-users/science-working-groups

https://www.skao.int/en/science-users/skao-science-meeting-2025


www.skao.int

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

Questions?

http://www.skao.int
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