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New MeerKAT XLP

MeerKAT-SPT 800 degz Survey 8x areal expansion

SPT-3G+ field

Legacy Science in the southern radio sky leveraging the deepest CMB fields
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MeerKAT-SPT key science

1. High-redshift dusty star-forming galaxies
2. Galaxy cluster radio halos (and relics)

3. High-redshift hydroxyl megamasers

4. Radio and mm image-plane transients

5. Exotic radio morphologies

6. CMB cross-correlations and radio SZ



MeerKAT-SPT first 100 deg? 5 -
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100 deg? down to ~10 uJy beam-!
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~300,000 sources detected, many rare objects
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Rich synergy with mm sources / SZ-selected clusters
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Transient and spectral searches ongoing
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May 2026 - April 2028

~2,400,000 sources expected, many rare objects

Expansion observations
800 deg? down to ~10 uJy beam-!
1.4 Petabytes of visibility data
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Discovery of a radio relic in a low-mass, merging cluster

ABELL 4067
Z= 0,10, :
-60°25" Rs560' = 800 kpC P&H-(z=0.434) "
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| XI'\/IM{X-ra'y image
. (0.5 - 2.0 keV band)
0hoO™ 23h59m
RA (J2000)
Relic’s orientation supported by the X-ray image:
e Perpendicular to the major axis of the X-ray emission from the ICM
e Only relic found within the 100 deg? survey

e One of the lowest halo masses known to host a radio relic Magolego et al. (2026b), MNRAS Letters




Discovery of a radio relic in a low-mass, merging cluster
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Relic’s orientation supported by the X-ray image:

e Perpendicular to the major axis of the X-ray emission from the ICM

e Only relic found within the 100 deg? survey

e One of the lowest halo masses known to host a radio relic Magolego et al. (2026b), MNRAS Letters
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Astronomers dissect the energy flow in a distant galaxy
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Using VQ-VAEs search through MGCLS

Original

Reconstruction

Original

Reconstruction

Higher NCC (More Typical)

NCC: 0.98884

NCC: 0.98897 NCC: 0.99106 NCC: 0.99589 NCC: 0.99802

Lower NCC (More Anomalous)

’
|

NCC: 0.70709

NCC: 0.72655 NCC: 0.85229 NCC: 0.85858 NCC: 0.90376

A selection of unlabelled sources as
reconstructed by a type C VQ-VAE

Ventura+2026
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Lensed Gigamaseratz =1

Hydroxyl megamasers are signposts for galaxy major mergers and potentially dual AGN systems

Limited to z < 0.25 for ~20 years until MeerKAT

LADUMA, MIGHTEE, and this lensed system have doubled, tripled, quadrapuled redshift record

HI absorption discovered in the same datasets for some, molecular outflows suggested
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Rare cosmic ‘gigamaser’ spotted by
South African astronomers

The discovery highlights MeerKAT’s power to probe hidden galaxy mergers across

cosmic time.

By Paul Adepoju

Manamela et al. (2026)




Transients



Making movies

® 8 second snapshot imaging
® ~450 individual images per pointing :
® each image has ~1.5x FIRST sensitivity . .

78 ptgs x 102402 pixel images x 450 timeslots
=1013 pixels

| Frame : 000 / 734 T '
Simon Lowry MSc 'Time : 2025-01-22T00:53:01.0 | 60697 .03681712963
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Flux density (m]y)

MK-SPT-discovered Long Period radio Transient:

Bright+(in prep.)

MeerKAT-SPT-discovered transient #
| P ~8.5 min +
0
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MK-SPT-discovered Long Period radio Transient:

Flux density (m]y)
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High-z galaxy selection

radio as a veto with SPT emission detections

Zphot, Td = 30K = 4.1, Zphot, Td =40k = ©.1, Zppot, Td=50k = /.2

S\)r mJy

S\)r mJy

Apparent Lrr[L o ]

S\)r mJy

e SPT-3G 50 limit Highest-z DSFG Discovery Space
| MeerKAT 50 limit @ SPT-3G High-z DSFG candidates
> = SPIRE 50 limit, 500 um ¢ SPT-SZ DSFGs
IS 1012 - - - - - -
N 0 2 4 6 8 10
A Z
1 102



Understanding the
cosmological radio background

ARCADE: Absolute Radiometer for Cosmology,
Astrophysics, and Diffuse Emission

Fixen+2011; Seiffert+2011
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Understanding the
cosmological radio background
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Expansion to MeerKAT

INAF

ISTITUTO NAZIONALE
DI ASTROFISICA

National Research | South African Radio
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Summary

New MeerKAT XLP: 800 deg? sub-10 uJy/beam UHF survey over SPT deep

fields, leveraging mm and cm-wave synergies to explore a discovery-rich
parameter space.

Survey provides a unique combination of area, depth, angular resolution,
imaging fidelity.

Wide range of commensal science (clusters, high-z galaxies, radio transients,
OHMs) as well as cosmological applications.



