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What Is the Square Kilometre Array

wOne observatory, two telescopes, three sites

SKALow- 131,072 dipole antennas distributed across 512 aperture
SKAMid - 133 15m SKA dishes and 64 13.5m Meerkat dishes atarray stations of 256 antennas each. Located in the Murchison
the Karoo site in South Africa Radieastronomy Observatory, Western Australia.
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SKAO science
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Voltages to science
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Importance of VLBI

For an example, see talk by Baczko - Thursday 09:50 P4
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Black holes & galaxies

ELIAS-N with LOFAR-VLBI

A unique, dusindependent, AGN identifier ?

J123751
+621919

Lockman Hole with LOFAR-VLBI
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Transients

Marcote et al. (2020)

FRB localisation - FRB 20180916B
One of four localised to regions within galaxies

Chatterjee etal. (2017),

Kirsten et al. (2022)

Expansion of the GRB 221009A afterglow
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Time after explosion [days]

Ejecta from tidal disruption events

hajetal, (2018)
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Dark matter and cosmology
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Gravitational imaging dark matter
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Analysis of an extended gravitational arc
detected a ~10° Msolar dark object, with a
mass-concentration that is inconsistent with

0.6 0.4 0.2
CDM/WDM.
(Vegetti et al., 2025)
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Geodesy & astrometry

The International Celestial Reference Frame

wGeodesyd 0 dzZRA Sa UGKS 9
size, shape, and gravitational field,
playing a crucial role in many scientific
disciplines withfar-reaching societal
Impacts.

wVLBI provides a key role in this (e.c /4% # e~ %t
measuring UT1) ;

wSKAVLBI will improve accuracy of t"’
ICRF thus improving therrestrial \( %)
reference frameand help find fainter ¥
geodetic calibrators

(sew) sixy Jolep-1was asdi||3 J0113

Charlot et al., (2020)

0.0
SKAO is looking at geodesy for the first time!possible avenue for getting an African VLBI Network




Astrometric Improvements

wNext generation VLBI will allow
for order of magnitude
Increase In astrometric
precision.

wSKAVLBI with very fast
switching (AA*) and multiple
simultaneous Tied\rray
Beams (AA4) facllitates the
transition from systematically
limited at 10 micreas to
limited at1 micro-as, above 8
GHz, using MultiView.
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SKALow VLBI

SKALow subarray beam
forming

Tiedarray VLBI beam

Station beam

External VLBI correlas

Subarray #2

SKALOow antenna SKAL ow Sstation

Total of 8 tiedarray VLBI beams
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Slide courtesy of Chris Philips, Cormac Reynolds (CSIR

SKALow VLBl complementary telescopes?




Slide courtesy of Chris Philips, Cormac Reynolds (CSIR!

LAMBDA

Lowfrequency Australian Megametre BaseliDemonstrator Array

”
w Goal: Demonstrate Feasiblility of Long Baseline Scienc

with SKALow

1575 }
w Low frequency antennas, e GRAB, SKALA

- 256 dual polarisation antennas 075 |-

- VLBI target frequenoy 150-350 MHz

455
w Locate at existing LBA observatories (or CSIRO sites)

w Saves on site costs (power, network etc) ETEE — Py -~

w Extend with new stations nea&xisting networks and
Internationally
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output




16 subarrays with max 16 tiealray beams per subarray

S K N\/I Id V L B I Limited to atotal of 16 tiedarray beams across all subarrays
Implemented in pulsar timing

Tiedarray VLBI beam

. Subarray #2

Antenna primary
beam

External VLBI correlator

SKAMId antenna
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New AVN InitiativesBotswana DZA telescope + SKAMPI

wNew AVN Iinitiatives ongoing in SA and Botswana

w Other telescope/initiatives discussions ongoing across Africa

The SKMPIfR telescope (SKAMPI) in the Karoo, South Africa.

MoU between DZA and BIUST for the Botswana telescope
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SKAVLBI & AMT

Source at Dec 0O

w Science synergies w/ AMT in EHT & single dish are a given. 600k
WwAMT at 22GHz would overlap with major VLBI bands & possible SKA —
Mid Band 6. 400} -
w SKA band 6 may be prioritised over band 5b given satellite
constellations downlinks @ Kaand. 200+
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