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BIUST (Botswana) TART final calibration.
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SKA, MeerKAT, ASKAP, VLA & GMRT

o Incredibly sensitive, narrow field of view

o Total cost: billions
e Running cost: millions

e A long queue of eager astronomers...

TART

Massive field of view. Look everywhere at once. Transients.
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TART: Early Prototype
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Q TART Map

© GRrAO-Ghana
p

Lost visbity: 1d ago
5 @ TUKIKSA - Kenya

L iity: 95 ago vis

@  Copperbelt University - Zambia

ibily: 1d ago
©  Bel Air - Mauritius
245 ago
©  Kwalata - South Africa Last Visibity: 105 ago vis

©  New Zealand - Dunedin
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© Instrument Design
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- Overview

all-sky - 24 antennas - real-time - open-source - imaging interferometer
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Real-time,

TARTVIEWER

Bel Air - Mauritius

£ Acquisiton Config
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e Visibility Amplitude (uncal)

all-sky radio telescope

© Realtime View
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ARRAY LAYOUT

B Edge Cache

20250818708 4649386032400

20250818706 4547 86404730000
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Open-source design

https://github.com/tart-telescope

@ Designed for Research
o Github: Hardware
o Github: Software

e Github: Documentation
Contributors:

@ Dunedin, NZ

o Rhodes, ZA

e Stellenbosch, ZA
SARAO, ZA
e EMSS Antennas, ZA
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Transient Array Radio Telescope (TART)
Reposiories for the Transient Array Radio Telescope.
A olovers @ hipsiartlecacnz

@ Overview 1 Repositories 10 [ Projects @ Packages A People

Popular repositories N People
tartoms Public
Convert TART datato measurement st format

o 2 ¥
Top languages
@Python @ Verilog

JavaScript @ Rust

® Typescript

@ uper Notebook
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https://github.com/tart-telescope

TART Electronics
\{
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TART Features

o 24-Radio Receivers

o Correlator works in real
time!

Each radio: 2.5 MHz
bandwidth

Real-time visibilities
Stored in the cloud
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TART Features

e 24-Radio Receivers

o Correlator works in real
time!

Each radio: 2.5 MHz
bandwidth

Real-time visibilities
Stored in the cloud

Field of View J

20 thousand square degrees.

New Developments
The hardware is constantly being developed. J
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GPS receiver chips

AL ]
a2 0

TRgReas

= (: J’ ’ "‘.:.a.:"

1&5‘

Molteno (Otago)

GPS silicon devices in
TART:

@ Operates at 1575 MHz
(19cm)

o Low-cost, widely
available

e 2.5 MHz bandwidth

@ 16 millions bits per
second
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Upgraded Radios, early 2026

5\ T T New Radio Front End.
10x bandwidth (26 MHz)
Zero IF operation

1160-1290 MHz and 1525-1610 MHz
bands

New radio module, will plug into
existing TARTSs.

N
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@ Calibration Imaging & Data
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The Calibration Sources

@ Position known to millimeters

e > 20000 km away (point
sources)

e Signal is ‘noise-like’

Image: JAXA
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TARTVIEWER
ARRAY LAYOUT

Bel Air - Mauritius © Realtime View

£ Acquisiton Config
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L2 Visibility Amplitude (uncal.) ANTENNA GAINS & PHASES B Edge Cache .

20250818708 4649 38603240000

2025081806 4547 86404740000
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Fast Unknown Compact Radio Sources

Azimuthal Coordinates of TART 20171101-01
location [lat=-45.863912, lon=170.513485, alt=46.500000]
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Consistent with something in low-earth orbit.
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9 This TART Workshop

Molteno (Ot

21N 64




Workshops: Building the TART Community

Week-long workshop

Mornings: Lectures on radio
astronomy

Afternoons: Building a TART
Seed Collaborations
Work with TART data

RHODES UNIVERSITY

- Where leaders learn

National Research | South African Radio
Foundation | Astronomy Observatory

BREAKTHROUGH
LISTEN

N
MEERTIME . DARA

DEVELOPNENT I AFRICA
WITH RADID ASTRONOMY

l:l((tl()nl(s Rese lr(h l"()Llll(l m(m

5 Signal Hill Rd, Dunedin NZ elec

Molteno (Otago) HartRAO Sept 2025

24 /25



What the future holds

e TART 4.07

e Transient event detection. Lightning,
cosmic rays.

e More workshops! Bangaladesh,
Morrocco, Malta, Oxford, Cambridge,
Berkeley, Burkina Faso, Malawi,
Rarotonga.

e Automatic tracking of near earth
objects

e New Array Designs

e New imaging algorithms (Gridless,
Direct from Data)
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What the future holds

e TART 4.07

e Transient event detection. Lightning,
cosmic rays.

e More workshops! Bangaladesh,
Morrocco, Malta, Oxford, Cambridge,
Berkeley, Burkina Faso, Malawi,
Rarotonga.

e Automatic tracking of near earth
objects

e New Array Designs

e New imaging algorithms (Gridless,
Direct from Data)

Thank You! )
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